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the variants comprise further modifications, e.g. in order to increase the AUC of such variatns when administered subcutaneously.
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(1 ENG) aregVotedoh Qddds yrd AntetidnosiSesba@rs stdreder- prepar ati on, pharmaceutica

conpos s 251 eGP BT Crretepol ypepti de variants and their use in the
treatment of diseases, in particular for the treatnment of interstitial

pul nonary di seases, such as idiopathic pulnonary fibrosis. These novel

pol ypeptide variants all conprise the substitution S99T as conpared to the
am no aci d sequence of hul FNG or fragnents thereoL By performng this
mutation the naturally occurring N-glycosylation site present at position
97 is significantly beter utilized. Preferably, the variants conprise _
further nodifications, e.g. in order to increase the AUC of such varlatns
‘when adm ni stered subcutaneously 6 October 2005 WO 02/ 081507 A2
ARERENREREREEN
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t wo-| eper codes and ot her abbreviations, refer to the "CGuid- ance Notes on
Codes andAbbrevi ati ons"appearing at the begin- ning of each regular issue
of the PCT Gazette. 6 Cctober 2005 WO 02/ 081507 PCT/ DK02/ 00226 1 :
| NTERFERON GAMVA PCOLYPEPTI DE VARI ANTS FI ELD OF THE | NVENTI ON 5 The present
-invention relates to novel interferon gamma pol ypepti de variants having
interferon gantma (JFNG activity, nmethods for their preparation,
pharmaceuti cal conpositions conprising the pol ypeptide variants and their
use in the treatnent of diseases, in particular for the treatnent of
interstitial pul nmonary diseases, such as idiopathic pulmonary fibrosis. 10
BACKGROUND OF THE | NVENTI ON




Interferon ganma (I FNG is a cytokine produced by T-Iygphamsteggsnd natural
“killer cells and exists as a honl odi ner of two noncoval ently bound

poI ypeptide subunits. The mature formof each dieter conprises 143 ami no
acid residues (shown in SEQ ID NO 17), 15 the precursor f orm t her eof

incl udesW@8B9%no aci d resi dues (shovvn in SEQ | D NO PEYDKO2E¥EY subuni t
has two potential N-glycosylation sites (Aggarwal et al., Human Cytokines,
Bl ackwel |. Scientific Publications, 9192) at positions 25 and 97. Depending
on the degree of glycosylation the nol ecul ar weight of INGin dinmer form

is 34- 1993, 11:571-611). 20 The
pri mar 3&@%@(&]@@ oé%@%gfﬁg% ?%AWFNG) was reported by Gray et
al. (Nature 298:859-863, 1982), Taya et al. (EMBO J. 1:953-958, 1982),

Devos e, Res. 10: 2487- 2501 1982) and Ri nder knecht et
al . %E?%J?Oécﬁﬁ%lﬁﬁﬁ _ 6797,1984), and in EP 0 077 670, EP O 089 676
and EB 0 11014 seﬁ[hﬁreﬁﬂ)rﬁela‘%‘sﬁé’ﬁ@weﬁﬁterf@t&%ﬁﬁﬂ&@ﬁﬂﬁ%etv&ﬁhn&maﬁagI ck et al.
(Sci ence 252:698-702, 1991). 25 Various naturally- occurrlﬂg or nut at ed

forns omtariseon e actipon. pisdpds e el Ryparae Pha@RE &l . i ncl udi ng one

conpri Sédﬁq;oelu@/sscomhs%%el}bml RpieNalar BnRhACisd S @6 UeRERNt of BREsE, ons (- 3) - (
1) relative to SE , one conprising an N-term nal nethionine

(positi @rPaf@U]ia"eanthﬁ\P@EWHS@@‘IEBW@PU&lﬁnafymaﬁﬁ&rsflﬁfu%s idopthif PHEIORYYt r uncat ed
~forms cgpmLising 127-134 amino acid residues. It is known that 1-15 am no
acid residues maybe 30 deleted fromthe Ctermnus w thout abolishing | FNG
activPty of the m)l ecul e. Furthernore, heterogenecity of the hul FNG

,C—termgﬁw ?NVE‘?& lNaI (Eur. J. Biochem 166:145- 149,

11987) |ns wer e reported by Sl odowski et'al. (Eur. J. Biochem
202: 1133- 17459 gmumb (IENET) 1ah cyt¢idne Bpdiced BhEMYmMPBEyta8Eaaugdidler 1990) ,

Seelig et, al hem st ry Oct b 02/ 00226 2
29 100150635 e"is&aaé) SRR of Bregongy "Fﬁ%‘%&%c’%ﬁ&%?%‘% 7s. Sci.

26: 1244m31t21&]fprn19&5§ch dm&mdomdePlalmeﬂﬁdac1d\1e|aelt1@ﬂ(aihomlrd&‘lﬁ@ WeOAM, was

repo ) , 046, 034

di scllg tg'gpi/eﬁ‘érﬁ?fgg%%‘FlgOF Iélérg)’ﬂ%ﬁ%gﬁ{m}ﬂﬂcﬁ%@l% {#ﬂ%&)l él arl#ﬁ aving 5

i ncor por at eCEddpsdbanﬁhmﬁﬂwo@om‘nnﬂ%gstmlan@smdu%ggamzénaebl Hunhmsul phi de bri dge
formati gn and S i) ono FNG v r form WO
92/ 087'3‘3%?‘& gg‘g@”eﬂﬁiﬂf “é?‘“EE‘li"’rrbéﬁgi‘tr?&“"Hﬂ” %@F&g@ﬂeﬁ CHD ”‘i%% the N

t er m nafeg@iddf ofycdshRtibiitne n(diaﬁﬂaelweﬁghﬂofmm i®8ina fdrinaik 344sesndmmlet132) am no

acid sequence_of wld- fé}}/}ge hunar% | FNG. EP 0 219 781 discl oses parti al
hul FNG ¥edidrt@siusmnli SPAgllan!imd ko acid residues 3-124 (of SEQ ID NO

17) . 29S 4, 8%%%@ @gh@@esf RAd-typa hudiad FFNG @ammyaee refoRBPby Siapgt r esi dues
1127 > (ﬁ?ur? DSk ds. WM am no AGkd SAUense LIg! psomRared to
(Nucleic Acids Res. 10:2487-2501, 1982) and Rinderknecht et al. (J. 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




SEQ ID NO 17 has three additional N-term nal am no acbq)d'tﬂfej 9465

(Cys-Tyr-Cys). US 5,004, 689 discloses a DNA sequence encodi ng uI FNG

wi thout the 3 Ntermnal amino acid residues (Cys-Tyr-Cys) and its

- expression in E, coli. EP O 446 582 discloses E. coli produced 15 rhu] FNG
free of WROO¥E i nal et hi oni ne. US 6, 120, 762 di scl osBEI/BKpA9RI6de fr agment

of  hul FNG conpri sing residues 95-134 thereof (relative to SEQ ID NO 18).

H gh | evel expression of rhul FNG was reported by Wang et al. (Sci. Sin. B

24: 107627-13384.967,.99489), Ttyny@dje%rhiaﬂhmwt CphitathdnVisrSa. 6l 1ENG12sEs 1B86n reported

by Curl (R.Q 72 - 33 3 1990) d Hooker et al.

(J. of dnﬁ'?%rﬁ é?%BnMa% @3 glétzzi“r’aé repofgggy K’i%“ tag& %

Pol yrrer97rr15(3r1f59cm&5&)n of rhuI FNG was reported by Kita et al. Dru

Deliv. d in EP 236987 2/22310

di scl oses agrzaﬁgzq 9%%%?%?%% er&?ﬁtaﬁﬁé?cg Wgﬁ‘% éﬁl?re? WG nter 25

al i a BunhédpGated Efxlfoél paitsai cﬁ[@’ﬁ&bﬂ&mﬁl&)/@rabl%@([jkuliﬂhﬁﬁﬂnhbﬁfonﬁﬁ{onlaﬁ%ﬁgﬁce EP O

237 019 di.sc e chai n_po peptl e having region exhibiting

i nt erfesrtag’ 13 %@Wﬁ@&%ﬁ“ﬂﬁe“]@@%ﬁ OT@xhi biting | FNG activity, EP 0 158

- 198 di scl osezsoapzmangr @is616k Empbarﬁﬁﬁfcbﬂ fQAY hd\glidad e@i AhedX ReRit i Ng | FNG
30 activity and a region_exhibiting activit Several references

descr i J&&3! sad e R‘?ﬁ&ﬁh(resaﬂl“ﬁfew@ PFN@H&K@P@PWSH @Hﬂfﬁéﬁ@eﬁﬁql@ﬁlc‘?ﬂ’f. J. Mol.

Bi ol.., wA@0@pe RAQanlE8id [ pepti des,
one exarrplgp%rmr;g %ﬁ;ﬁé? %gﬁ@%ﬁgﬂé&&ﬂﬁg@? 208 G\E}%S%Slgghﬂ%gﬂ%

PCTJ BKaSHges8ss )-8 3L Pt epivtiad hivEiNGSseghensod ypept i des
bel 0n9'c@ﬂ1pﬁ9n% FE@;KHE@M@Y Shlgrfi ORI 15HBEM BThd Xm? %ﬁéﬂ%& a@ccnlg[{l} gigtgent ial amno

acid residue Tocated in a specified region o e po has been
-1 epl acSEGIP HOehishasithvee radigiogal &V-topming ansingresid resivieck (EysBmeCy9xdapl e of a

nmb h
5 i Scan ) AL S PR R N B PR dlTTG ' ™

s “been 3UGYest et
i nt er strgsiduak (Cygrikyrdiyspadéts e(ratssmn kmBvawliaEP 0|4|46 é%dﬁmﬂms&b ERwIlirmorarcyd Fi brosi s

(1 Ilg g5 (ﬂ%{d?g?g% eeog Sg;N_te&%{nﬂ %%e yg‘b Zé}d 1%@@@%@%%?& g@%ﬁl E}q&fﬁ{f an CE 2 ° L sed
~in co rthFﬁiﬁTr cmmvamrtgrcpdrms 95984 thaeof (relatixcbctd SEQrIDtMOJlBﬂ: b anul omat ous
R I h i e e
~cancer 1084, 1bp4)| . 152 841-845, 1994), osteopetrosis (N Engl. J.
ﬁgg a'3-|51?|4 s 1%%%} os?'y?z%%% Val‘slac.:til.o?lrll? by %fFlN%j Flas beeRI? %ggr?édoby Cu,gd:;)ngGeSt Aafl %Bi%che]ﬁ‘? %6)
20 272 :333-337, 1990) and Hooker et al., (J. of Interferon and Cytokme 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 hulFNG. |
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 singlo 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.




(Hepat ogastroent erol ogy 45:2282-2294, 1998), hepatitisg@dhitdroobepratol .
Comruni c. 6:264- 273, 1997), septic shock (Nature Medicine 3:673-681,
1997), and rheurmatoid arthritis may be 15 treated with IFNG As a
pharmaceuti cal conpound rhul FNG is used with a certain success, above all,
~agai nst @RI al infections and tunors. rhul FNG i s ®STAIK0@EYp| i cabl e via
parenteral, preferably via subcutangous, injection. Mxinmum serum
concentrations have been found after” seven hours. The half-life in plasm
i's 30 m nutwe) SU/HIWR7 idkcREFIHHGE @ VaRihts 5OBolfpRpdes 888MHn2@ tef drbwinent
treatment with rhul FNG i nvol ves frequent injections. The main adverse

ef f ect BomogsEPsHtagily. e 2 pop-spentialafping poid resiia lpgatdin appsgtish and

dr owsi -of Eﬁ%ﬁp%t{cﬁ%ta§b&ﬁ@cpl@§§9fé &sBGhebdidel BINRELsinRQiibdedlaE D and are
observed within the first hours after injection. Rare side effects are

| ocal  pempleg{t b efthe seqveh hegmene gfper fapaly. bl mpdifationehereafiipn® gr anul o-
and t5hﬁgg@%q@5@@é&g1_cardi otoxicity. 25 WD 01/36001 di scl oses novel |FNG
conj ugat es conpri sing a non-pol ypeptide noiety attached to an | FNG

pol ypept i deFiNGr lads bhensgprsted forgaiamieatiofiyterstitizldungdieases fielopwdet et i on  of

i yeosyrati PaReb8) RS OB ERIBER, QL Bl ENE M DB I8 ccu s,

such asnd GG, 1 18rSappl: 25$, £2%%) hud ERAO §95y3393 ydrathichgpunpst IHNG cal He usat ient i al

N-glycosyl.ation.sites.are ful Ly utilized. Thi ans that 30 quite often a
i ot o o8 B bl i R b e T AR Rt BRbaa T ot on 1o
- obt aion€tnicaiPhadinach, 902,11 11838-850 caniisagisbanaial ddctisnddefugnt Madri fication is

necess E e, it is n t.ije- m ng and cu rsope to
Sopar a ) 1HEP SR By bRt 4o Py T g B PR tero Do Begh Kt on. 11
-has nowea\B3priiss4-nghy 1089 vcletitagnd @ athedmatod PSS-S | 1006 Ohepaing ®r noOre amni no
acid residues |ocated close to an in vivo Nogl!fixi%:osyl ation 6 %gct ober 2005 WO
02/ 08186PHREsEPEUTPIORY Ep ety L 8F)- hpraiie kiRFPRAL (oPE RS ebsyl at i on
site i 373299y abhivc MEOMNARIMeicink BNFZHR1 MO ahd HBEndtbid uiN@ishng secosyl ation
site has been introduced, such as described in WD 01/36001) it is possible
to dBt braedarith iBiGased fraction of fully glycosylated IFNG nol ecules. In
par ti cul ar, ad £ pi}Aad38B1 EQHFRNG RRIREH ANBLAGth BReBART Mcadsh Yb@RGW! ring N-

gl ycosylation site N-Y-S at positions 97, 98 and 99 of hIFNGto N Y-T gives
rise tegaipst omgrdel wfactigosiand fuppre dnAPhiEs Braldy amplirable i peegplat ed | FNG

M0l €CUb @R o BN HOL SRS B9, Nt AVENTL QM T8 ond Hhy@bdoh Esihaaggect t he
present invention relates to an interferon ganma (I FNG 10 S99T

pol ypessverdeouysa dhe half-Eierin plasing s J0PN@ et aiioy iy ddraipigraioni oy thiheawomi no aci d
sequanGe .. J : - ) ] truncated

f ragliﬁe%ffﬁa? ﬁgér% eo éngyﬁﬁgmtlui@ﬁg Woé’ﬁﬁ;ﬂé%@fl@ﬁegt? &%\Ahrﬁehrge[%aﬁﬁ géa\ig}ci QF‘E S99T

pol ypepisidieo! euer.ahills aavaraihyg, bradhahal tyalgis emtddedineskr Bgsediects her eof conpri se

, threo nﬁs@c?cia%d Wiy {xﬁécgﬂg gl%IFNG and are observed within the first hours after injection.

Rare side effects are local pain and erythema, elevation of liver enzymes, reversible granuolo-
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




I n one enbodi nent the present invention relates to an gygsdHPHsgamma
(I'FNG 15 pol ypeptide variant exhibiting | FNG activity and having the am no
aci d sequence shown in SEQ ID NO 1((S99TJhul FNG, or a fragnent thereof
~exhibiting IFNG activity. In a further enbodi nent the present invention
relates to a variant of SEQID NGO 1, including variant of fragnments of
SEQ | D- NO. . wdemetsomas SEQ | D NOS: 2- 16), wherein said variant conprises at

| east- one further nodification and exhibits IFNG activity. 20 In still
further aspects the present invention retates to a nucl eoti de sequence

encodi ng  iP@MPRRLAG O Vdkind lai Pf Ma%:hges{)gfl&&miw ks'haﬁl\@g, %F\{I{Sl iy, aspects

the present invention'relates to an exp on vector g a

nucl eot i de T8¥E gevieashestherimaivip i slyeosplationgsitd heschegn iplrpdussel sach mmgledvobed igel |
conpri si ngwo BHEERIY i f ot ' .0 l-on vector
of the invention. 2$5 tﬁﬁ%&é?@ﬁ&@ﬁﬁe&ﬁ%ﬁ%ﬁ% #Sﬁ%g@i‘mﬁ%&é&p armaceuti cal
conposi t i ofolemtpy. Ispatidrular, ipbisyheep faudéthutahagpig thé nitwanodconing®d a

pol ypeptid Lant .ok, the i nt i r it tical. conposition of
t he irﬁe nt ?%%g?%@éhu%tgfl\'ag})gaw%ﬁglésﬁ?Qarlgvggr??P Hﬂ&%{é’ﬁ gﬁé&"t"%”%ﬁ“’?he present
i nventi on featieby tnorchivd fastoodf fully glpdogpiapd IRNSG malebwled  of the invention or
to the use of a pharnaceutical conposition of invention for the 30

manuf act ure of a.nedicanent for treatnent of interstitial |ung diseases. 6

Cct ober 20BBIEEDISCIROSUREHGF THD ONVERTIONt he present invention also rel ates

to a method for tw.gah !arl‘ﬂst%pe_cpHﬁ\fﬁ&t&ﬁtqgvénnfyrﬂeﬁtésttg 3l .ix;ligr?egmg ! ST aSﬁE G ai d
nmet hod conpri si ng' adm ni stering to a mammal, in particular g, ]H ei ng,
i n nedd t he¥@bpolipertide sgtiang exhibisivgt IFHG activisy yané pevide teanmmntaclfl segit@ce

i nvention @RowDindSHRN A5 WAL L WraCalo: Qinkd Laventdon. Astill
further enbo%l‘liV rrglnt@c:f the i r]\z/lent i°3ﬁ@2|§?2‘*§?f6‘9‘g“%§g‘3?% ﬁ%er%o?eﬂ%ﬁ@

pol ypept i d&FNGAfsRt svhegsin said JANEs P9 Torolypaptidd wiriagt and) GpednabaligninabatedNG

POl ypept i deayakicdittdf coMpPiCinfoak 4 RRRMA 351 ON conprises at least 70%of the
| FNG pol ypepti de var")ar_lt of the invention. In another enbodi ment the '

present invent1'd°fB adiraent ths pespRttiRisatiosfrekatse toegitprteretgamm(IGY ee of in
one i g1 b e e B A D S5O 6 B A5 b AR R 1 PO
site wit HSERE R hdSaIEdEDerrpddgmEnSherodferebtinX IFNG activini no aci d
e due i 1 s o Neds SRt R fERRE! Gl S PRbeeatiohbIPaiSane 1o
obt ai n ann¢irdiag vasiaptffragments of SEQ ID NO:1 (such as SEQ ID NOS:2-16), wherein said .
- ‘variant comprises at least one further modification and exhibits IFNG activity.
20 In still further aspects the preseat invention relates to a nucleotide sequence encoding
a polypeptide variant of the invention. |
- 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 still another aspect the present invention relates fgmaop&idapd for
produci ng an I FNG -5 pol ypeptide variant of the invention, said nethod
‘conprising (a) culturing a glycosylating host cell conprising a nucleotide
sequence whi ch encodes an | FNG pol ypepti de variant of the invention under
conditions conducive for expression of the polypeptide variant; (b)
optionally reacting said polypeptide variant with a non-pol ypeptide noiety
in vitro 10 under conditions conduci vé3or the conjugation to take place;
and (c) recovering the polypeptide variant. Qther aspects of the present
“invention will bga : t.he bel ow descrjption. BRI EF DESCRI PTI ON OF
THE DRAW NGS 15 Fi g@?{e?ésn'%gd{;}ﬁﬁ“etr‘%prﬁf‘Z’BE nygntigy plseraaes ) awebyd G teming or
variants of PFHUfRRG Left side Western blot: Lane 1: standard, Lane 2:

Act i mrune( riptersli@9unk diseasek FNG e ulENG M dd] e Western bl ot:
Lane 1: standar d, lI]_lgt_gne-Z: rhulnﬁﬁ%wcfa ?‘%@%@ﬁ%%ﬂ’%#mmﬁ“ # side
West ern bl dmmap hejag. jr neadhereefan effegtive 2mowminaf FdGpepadevadiant df 8R Il entist NG
Lane 4:5] EW&@M%BH&&M&@Q@%% 2 shows the |FNG activity in

g,

serumtine curve after subcutaneous adnmnistration in rats. +:
Actimune(r), ""4 stiiypHRGmbudinEgeNkSHOTHSe Blteshio h poiElatibhef BFATEpdigeaidsas

admi ni st ereg.fqr pmounds (1.15 x 107 kg). Fig. 3 shows the |FNG
activity i ﬁ%%%ﬂﬁ}p%%oﬁ.%% (E{II[[}PI\}EO%P BHE LRAPE F%@g/ﬁggéﬂﬂﬁpﬁ?tﬁw&ﬂmwwfﬁiﬂr ats. ':
[ N16C+S99 ThaiépopfakiGiop Sotofises RECasa V0B ohed Yend: bir G (10 25
kDa nPEG attached), A [E38N+840T+S99T]r hul Elﬁgépﬁﬁg [EBgﬁtg%ig#{%T]

vari ant was admi i @P8eegmbedimeiothe pedsent . inEnsion rdilesAtd & gnethodheft inasastdzethe wo
PEGy| atggl wkpgicanf s were administered in a dose of 4.6 x 106 AU kg. DETAI LED

DESCRI PTI CF HE | NTI 30 Definitions In the context of the present
appli cati C?I’l\lh ‘é“r’lodﬁi"‘gliy/cé’l\lﬁ)f\f%&? C?l#é’afetﬂfmwpﬁeﬁ@ﬁh@icmﬂﬁ@pm lpast oeryg Vf"erlﬁw -

"conjugate" (or interchangeably "conjugated pol ypeptide" or "conjugated
variant") is intended to indicate a heterogeneous (in the sense of
conposite or chimeric) nolecule fornmed by the coval ent attachment of one
or nore pol ypeptide variant(s) to one or 6 October 2005 WO 02/ 08107

PCTI DKO2/ 00226 6 nore non-pol ypepti de noieties. The term coval ent
attachnment nmeans that the pol ypeptide variant and the non-pol ypeptide
noiety are either directly covalently joined to one another, or else are
indirectly covalently joined to one another through an intervening noiety
or noieties, such as a bridge, spacer, or |inkage noiety or noieties.
Preferably, a conjugated polypeptide 5 variant is soluble at rel evant
concentrations and conditions, i.e. soluble in physiological fluids




such as bl ood. Exanples of conjugated pol ypeptide vari BB &ty obhs 1 nvention
| nclude glycosylated and/or PEGyl ated pol ypeptide variants. The term
"non- conj ugat ed pol ypeptide variant" nay be used about the pol ypeptide
part of the conjugated pol ypeptide variant. The term "non-pol ypepti de
noi.ety” WO anseeded to indicate a nolecule that is capebiexe2hzef
.conjugating to an attachnment group of the | FNG pol ypepti de vari ant.
Preferred exanpl es of such nol ecul es i ncl ude pol ymer nol ecul es, |ipophilic
CONMPOUNGLS s AL si BB i SiniRb aci@EQAHE NIRIY, WakicR] X% AGRRIR- acldretild  be
under stood that the non-polypeptide nmoiety is linked to the polypeptide
t hr oug he@ppt@rqhae,wén@et@cgwplp@ﬁms prbstBlingiEp qrile résidue nsaid e pfiRther e t he
nunber gof. : fhed& vRQlymer nol ecul e(s), attached
to the ?Jﬁ?\l%a%g%kﬁ;g@%‘?&gnﬂ\g/%ﬁeatﬁﬁbt@%expr esgﬁqy I ndi cated every reference
to "a non- pdhyqﬂbptqtfcteasmctehwpresealtinmh@drd@%tbh@ meﬁm@fplcﬂr@l?wgladéﬂ%ri ant or
ot her us in_th rese ention shall be a reference to one or
nor e ‘#OP'&%PF(% 5?“58?'11% et Q%n & e’fl?o ¢ mr}?shlleg | FNG pol ypeptide variant. The
term "pol yngg) dsmﬂuﬁﬁglh elycosyladeg ho&ecbllasmgnsmg enudlemﬂe;senpdmbyvhmbval ent |inkage
of two or nore i,n_none mno acid
residue. The t 8 S?EE%@IW ?p?dﬁﬁVaB%Ofglée lav?nﬁpg}lﬂﬁﬁ%réfétbqn@c% At he term
"pol ynmer nol ecfs expresoa ofefe@sbly{sqgaévmnety" is intended to indicate a

car bohydr at e, nol ecule attac N Vivo invitro cos | ati on, such
as N or O Pyt R A R B S R

- X189/ TIC, \Aﬁfr@l@ﬁ¢dﬁd1>&oh§ccﬁﬁﬁc@monme caghghibes wkeplexca@t proline, Nis
aspar agi ne and S/ITICis either serine, threonine or cystei ne, 25 preferably

serine or thieEaPYERE d¥PokpeRtids"aiat-abl y t hreoni ne. An "O gl ycosyl ati on

site" is t@h@'zfsﬂ:‘b@%@ R pr@e8hive RO iNtHR LEPREN §ronfib BHEw ddRApH&L M
"attachnment group” is intended to indicate an amno acid reS| due group

capabl e of coupling to the reIevant non- pol ypepti de noi ety such as a

pol ymer gk Htk e rRIPTRONOE eful attachnment groups and their
mat chi ng non- pol ypeptllge nol etl es are 30 apparent fromthe table bel ow

At t adnent Arﬁmd iae Wiseambplpedf optimisethglgronylaidpn vaoame pEe BB gr ouppol ypept i de
moi et ympihg v?'gsttér%{ @%g‘?‘iaﬁgg s@an%ojpa% ZZQQEM[{\Qm% h QRIS IRGE BXR%. 00226 7

-NH2N-term naI . SPAShearwat'er I nc. Tresyl ated
nPEGDel ﬁ"@dﬁ]rhuﬂ*‘blﬁ M;ddl@ ﬁ@a‘.‘emriécm Te&ws 1j tﬁiaﬂﬂh@r byed: il IENGglagasr i er

[E38N+S40TthulFNG. Right side Western blot: Lane 1: standard, Lane 2: thulFNG, Lane 3:
[SOOTTchulFNG, Lane 4: [E3 8N+S4OT+899T]rhuIFNG;
20 - Fig. 2 shows the IFNG activity in serum-time curve after subcutaneous administration
‘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 dosc 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




Systens 9(3,4):249-304 (1992) -COONC-term Asp, Pol yner

PEGYPEG HzShearwater Inc G u Sugar noietyln vitro COUpPI ng eélgl&/sPol ymer,
e.g. PEG PEG Shearwat er |nc vinyl sul phoneDel gado et al,

PEG nmal ei m decritical reviews in Therapeutic Sugar nnletyln vitro

- coupl i ng®pweosiaorr i er Systens 9(3, 4):249-304 (1992) - Onwarpkokbtzze OH Sugar
noi.etyln vivo O-1inked Lysglycosyl ati on - CONH2Asn as part of Sugar noietyln
vivo an N-glycosylation glycosylatiorf site AromaticPhe, Tyr, TrpSugar

. oi et Y1 ow doh GoRpkRlde REbidRS 1T fermCOMRSa AR UERAL rﬂwnﬂm{ fRe ¥bilpPaouUPl i ngYan
and Wl d, Biochem str 1984, Jul 31; 23(16): 3759-
Al dehy d¥Tinang dgpsn ;n%fpepféiegnmﬁmerﬂ&@gnd&WkerAﬁﬁﬁrébz01&961 {g|one another, or

oGO By S g RSB TR 105
noi et yl sichiag ¢ bridgguwﬁq:qaigumn&ageanmqmdr moieties. Preferably, 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 IFNG
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 résidue. 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 virro 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 groﬁp
capable of coupling to the relevant non-polypeptide moiety such as a polymer molecule or a
sugar moiety. Useful atfachment 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




Noyes, Chi m cal Reagents for Protein Mdification, CRC %cgggerlz%,& Boca
noi etyhi vitro coupli ngAs

Rat on; FI

.unconventi onal

N gl ycoswioakigusersi te (Wi th the
aci d resi due except

| m dazol eHi sSugar
in vivo N-glycosyl ation,

of ringguan

the term"attachment group” is used in an

i di ne For

way to indicate the am no acid residues constituting an

proline,

sequence N-X-S/T/C, whear@bgo2X60i26 any am no
N is asparagine 5 and SIT/Cis either serine,

threoni ne or cysteine, preferably serine or threonine, and nost preferably
t hr eon gy A T HOYAL LTE vE 'rge@g@'W’ | site is
t he an o0 whilch t he §u5ar rm)?%tr’y' ‘'S attjached during g ycosay_ ation, such
attachjrent cannot 'be achileved unl ess t heltetyiried mRBEGo| Beleaioregal dules of the
N-gl yciosyl ation site is prgsent. Accordijngly, when the.figLalypeptide
noietyl is a sugar noiety and the conjugatfiion is to be 0 _achi eved by
N- gl yclosyl atior, the term "lani no acid resli due conpri si p§ T&graBs4ti5c hnent
group { for the |non-pol ypept|i de noi ety" as| used i n CONNEDde@ia¥rt h
alterations of [the ami no adid sequence aof the |IFNG pou%ge tide is| to be
under st ood as dne, two or dl1 of the am o acid. residudst nstituting an
N-gl ydosyl ation site islare to be altered in such a maj@s).24a304eit her a
functijonal N-gijycosylation|site is introduced into the (?H%i}o aci d {sequence,
renmoved from 15 said sequence or_a functijonal N-glycosylation sitg is
ret ai nefOMHL t hg GiemoAsci d | Fehuence. PEGy | mByG4irbst i t uf Shegvates &nci ne
residde, which |gyeady congtitutes part gf an N-glycosylation sitg, wth a
t hreorji ne resique and vicejversa). In thsg ]present applji cation, amino acid
nanes jand atomlnanes (e.g. |GREA@iCYD, CG I vE@coMglingN, | 0, C, etc) |are used
as deffi ggd DBy {hgProtein L%gg@p}g_g( pgyf ViR dD. or ) | . Walt fhearje based
on thg |1 UPAC nanencl ature (I UPAC Nonencl gture and Synbjolism for AMi no Acids
and Pdpti des (riesi due namesg, atom nanes qtémysuimbgee 5 | Bslewdnehsl; 138, 9-37
(1984); together] with their |corrections i HEd-malkimidk ochgifical rdbdvs 4 (1985).
CA is|sonetinmeg referred tto as Ca, CB ag C(3. The termé,grri no .acijd
residde” is intended. to indicate an anmirfo 6 Cctober 2085 P%4f 041507
PCT/ DK02100226 | 9 aci d resildugarcanttpi ned ji/nvirdvecogplingp |domgCetreng gf al ani ne
(Ala dqr A), cydteine (Cys or C), aspartijc acid (Asp rsé@e gl utarinic acid
(Au gr E), phenylalanine (Phe or F), glycine (Ay or ,mﬁi stidilne (H's
or 11)], isoleudine (lle or{1l), lTysine (Lys or K), |euciHa4(2430r |L),
' (1992)
-OH Ser, Thr, OH-, | Sugar moiety In vivo O-linked
Lys glycosylation
-CONH, Asn as part of Sugar moiety Invivo
an N- glycosylation
glycosylation '
site
Aromatic Phe, Tyr, Tip Sugar moiety In vitro coupling
residue ' :
-CONH, Gln Sugar moiety In vitro coupling | Yan and Wold, -
Biochemistry,
1984, Jul 31; |
_ 23(16): 3759-65
Aldehyde | Oxidized Polymer, e.g. PEG, | PEGylation | Andresz et al.,
Ketone carbohydrate PEG-hydrazide 1978, '
Makromol.
Chem. 179:30%;
WO 92/16555,




nmet hionine (Met or M, asparagine (Asn or N), proline %P(écg or 56 gl ut am ne
(dnor Q, 5 arginine (Arg or R}, serine (Ser or S), th %%rr? fThr or T),
.valine (Vval or V), tryptophan (Trp or W, and tyrosine (Tyr or Y)
resi.dues. Nunbering of amno acid residues in this docunment is fromthe
N-t er m mae 09b815¢7S99T] hul FNG wi t hout si gnal peptide (i.@rpEedks NO 1) or,
where relevant, fromthe N- term nus of hul FNG wi t hout signal peptide (i.e.
SEQ ID NO 17). 10 The terninol ogy used for identifying amino acid '
posi ti gnstsubstituttons s {ttustrated—as ot Tows: Gl“w(_l)u@b/g gs—posi tion
18 occlpied by ¢glycine in the anino acid sequence _showp _1n C}ID NGO 1 or
SEQ | D{ Noatidtino GL3K i ndi cat egSegratnoietie d y | Fregirdoeupdiig posiedbdad 288 has  been
replacgd with ah Asn. Miltiple substitutions are indicatgd.Mth a I'+", e.g.
GL8N-i {S20T neans an ami nojaci d sequence{whi ch conpri $es”a substifution of
the Ay residuelin position|{15 18 with an|Asn and a sub&hinigali on of the Ser
residug in position 20 with|Thr. Alternatfve substitutirgne,@f& indicated
with al"1' . Forjexanple, GL8S/ T covers the follow ng individual
substifutions: {318S and GL8T. Deletions afe indicated byt asterik. For
exanpl ¢, G18* ndi cates that the Ay resfdue in positijamdiRai@s been
- deleted. Insertjons are ind{cated the follow ng way: | S]:lgio of | an
additi pnal Ser fesidue aftef the Ay resiflue |ocated at%g*g{'ff’ﬁs 72D 18 is
i ndi caled as GLBGS. Conbi nefl substitutions and inserti pBscaRaon, Flli cated in

the foHowng ey —Substitption—of —the—&y-residue—atposi-ton—18i with an
Ser re;FgE%zoge% ‘ﬁ?%nserti on 3$ugdaﬁm eg' r esi dézemé?‘t:%ulpﬁ%e %‘gz‘?ﬁi on 18
aniinojasgd res|due is indicated as GL8SAl The term "npglaspticde seguence”
i's intendedto Tndicate a consecutive strettirof—tw o nmore nucteoti de
nol ecul es. The nucl eotide sequence nmay be of genoznic, cDNA, RNA, 25

seni synt het i Xor #syir Netyceswdatiogs the togm “aaghmentisrayat jsowed e peesaventiggaalt er m

" pol yeyas e, i6haidkhk SRR L1 reQlives BERnABIS! R! 3 Sitd Quifh AEL hod for
anmplifi (G:ngi on of a desi red rﬁpc‘lmgo(tggcig _s%qyergj(]:%éoésﬁg v?_ltlrof,;iwas described, for
exanpl esequenceS-%-S6HE, wbgein|Xhisgpay embio acit esideCRxaept proling, his hspergimepeat ed
cycle jARL i . IS, i o 201 | i mers
capabre s TEICTEbURELAIE BonRY O CER|E: rBlaBY Ol IR HE R bl D073

"Cel | ", prefeosbly thebihitig). Abkddghltheasparagiak rtsidde of thel N-glyebsybation sigeid the one

interch rein. an |l .such, ter shoul e underst.ood to include
br ogeny S A kLA S s B Mo P Ry P ERRERE . D005 o
02/ 081 5&hieREThrBi<e Be@BR? 6mird acldiesdes of thalNigyvbsdatibn site &rsdsentt | on" are used

i nterchangeabl.y tao refer to the process of introducing.DNA into a cell.
- Cper anry bt Sp LR aPE-sbobpifie BV Bon o miatng HHE: AR a R htcl cot | de
sequdacadievedly Nghnssybitios Ay tah i“eminb gat k@it tompdiaipvneachntenagrognf i gur ati on

relative to one another sugh . . . . . X
For the non—polypeptlgc _mmet}g’ as used in connection with alterations of the amino acid

| sequence of the IFNG polypgptide i.s to be understood as one, two or all of the amino acid
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 sequerce 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 :
(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




5 that the normal function of the sequences can be perizah&qseghr Jbas exanpl e,

t he nucl eoti de sequence encodi ng a presequence or secretory |eader is
operably linked to a nucl eotide sequence for a polypeptide if it is
expressed as a preprotein that participates in the secretion of the

- pol ypept W@a2/0815¢9r onot er or enhancer i s operably |inkedr¢DEOZOOZGNG Sequence
if it affects the transcription of the sequence; a ribosone binding site
i's operably Iinked to a 10 coding sedbence if it is positioned so as to

faci | i t afi@rehidasdndlihedin HERRRHALAY inlg%pﬁaﬁfzé Yalh bPK R dysteif@NS of Ot the

s st
nucl eoti de sequences heing |linked are contiguous and, 1 n the case of a

secr et ofSpAIig aete (Asp-a: gudmie anitCGlw of Baphanglajiis €Phelgrdfi ahygined Ghceronpl i shed
by. I'i g)a/ﬁ?,%btiﬁfne (ORY 8 i8N uche $id c!gg%'lﬁﬂle%t%s?&il?)% {guah'ec of g5 do not exist,

then synthetic oligonucleotide adaptors ers are useéd, in
conj uncEedmnivet(Vet el asparagnedidi ordit pokite (Rzo hok)s glubBimhEin er @),

"nodi ki (Welpy use. &, r Lyt ipsertiaon d
del et Igo%gﬁr%?ér% %f%yﬁ&%gr%{%¥ |gllo “thge(r%’é&'ﬁzﬁ%é ? iﬁi”u"&all%enmg?re‘gﬁs C'Ohﬁlfl S?rcohangeabl y
her ei n. oM g ané tywosisen(d podX0edsidwss.primarily i ntended to nean substitution of
an existing-.ammno. aeid residue, but, . al so. mean,ipnsert.ion of an

addi ti onal a%mﬁ%engg icﬁarplgg fi%}ﬁ5‘?Sﬁﬁﬁsemtﬂélﬁnﬁ¥cufn€ﬁg’\§g’mﬂ§c @?ﬁc%’r“ilﬁ 8 i ntended to
mean s UlSSPT hutHNGh without bigna peptale dicd. $ERADIEGI 101U whereh€levanBMadihE B anot her
amno acid resi.d but may al so. pean letion (w thout substitution) of
the ami 6™ 4Y #W@%Wéth?% S%BEIIPSWE{%H?' %E&W'&am no acid residue

conpnosi ng afheadriAtdeEBkedPoO1dPnt o g iighonefit popidbyPRBEH tH® W i@hdtratdds | nt ended
to indicat thg}t thdg amno acjd residue is one to which the

non- pol %?38‘3{“( 1idndiqaies ppsvin Y& gscymies! ysglir gy in e anee aadhssadenshvRYmci d

resi dueh SO WONDEL orZBGEVRONGUOUSN iMlidahS 1HEHE (B redidueFPYAfioATE A acid
residue). The term"one difference" or "differs fronf as used in connection

with sp&er feplaceddh p7 Ast MIREPls sabsiivEpniae ingdicalpd Bith poTdetd O BRIRBA0T

di ff er 60688 P& BHISERRhcARANH cdufRiftd N@bsRRRRI I R %sﬂfﬁe%%&it f f erence.
Thus, in addition to anm no acid residue alterations disclose erein

ai m hg B wightn Assande sebgditugion (of the Seioigsidte iglppeiten2Gvithfibs iAlematiye r enpvi ng

and/ or’ fduilidodhShALia iRy 90t LesllUeR sSATRLLEGaATl L LARRIRN! o OUP
for a non-pol ypeptide noi ety,_tﬁe I FNG pol ypepti de variant may, if

desi r ecFubE TR @l &5tand G1FBdPdletioms pisrindiedtat bymastnor. Foe beamete, (388uch

al ter athBses ARARECIAYiak AL pEAAIPlSrs hAGlAAE L LUIEAL ALy LR C ter i nus
by one or nbre amn acid resi ues, addition of one or nore extra residues
at t he iNlowing Moy In@riiarafian additiealSerackitive iafer thé Gly ividuer lositadileg paditidnhe

N-t engi ; AW - anmi acid 6 October 200 .02/ 081507

per ol Bt 82sGh, G AR DR RSl SRS R dp e AfR BT s

" conserfedewing vapi Substéctich of tieshlyresidue nspasition .18 witish Set tagidioms] per f or med

o SRR i ool BB B i ST
hydr ophobi ¢ The term “nucleotide sequence” is intended to indicate a consecutive stretch of two or
more nucleotide molecules. The nucleotide sequence may be of genomic, cDNA, RNA,
25 semisynthetic, synthetic origin, or any combinations thereof.
| ‘The term “polymerase chain reaction” or “PCR” generally refers to a method for
amplification of a desired nucleotide e;equence in vitro, as described, for example, in ﬁS
4,683,195, In general, the PCR method involves repeated cycles of primer exfension
synthesis, using oligonucleotide primers capable of hybridising preferentially to a template
30 nucleic acid. | |
“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.




am no acids and aromati ¢ am no aci ds. Exanpl es of consgrdag%éﬁgo
substitutions in the present 5 invention may in particular be se?ect ed from
the groups listed in the table below. 1Al anine (A)dycine (G Serine (S)
Threonine (T) 2Aspartic acid (D)@ utaruic acid (E) 3Asparagi ne (N)d utam ne
(Q 4Ar gWaiomes1t®) Hi sti di ne (H)Lysine (K) 5l sol euci ne (Egiimxiciones

(L) Methionine (M Vali ne (V) 6Phenyl al anine (F) Tyrosine (Y)Tryptophan (W
The term "at | east one" as used about“a non-pol ypeptide noiety, an am no

~acid  resi dUrandoStiiht ddliuanbfecBbf” drSudeliROERHEB1TE MerdB TrecProddRy €. 10 The
term"AUCS, " or "Area Under the Curve when admnistered subcutaneously” is

used |r?fifF‘§’d‘FFé‘F&1laNArfﬁ*é’rﬁ‘W i.e. as the area under the IFNG activity in
serum tune GyEygy 11H‘19:%r"?eférF'§) HEDZRA! YRERI A, ¥ALbAMCIDAR BEEA @M Ni St er ed

subcut aneously, I'n particula stere subcut aneously 1'n rats.
Once t Ivg merprerfiensmagic Ligrig @@thewseyma mﬁp@amrsrelahm dpeemtigesehni ned, the

AUCS i npytLer ra 5 such as

& aphbant B RO B pPe SO, R B TS B P koo Toed T i1
nor mal smamcwgqodmga pzttequemwrar m:retovwleader Bafizf@mblyﬂﬂnbedmalnogemﬂh activity of
- the pol, L resent i.n the r or.the time at
which £ (ﬁl%%gtf?rv% (ﬁyp oF ‘%%15 SoPYpEsH |a‘8%Pfe§r /lhf)i?pa?[h‘:épﬁuﬁl '?&‘Slse‘%ﬂoﬂe As an
aI ter nat ﬂmgollype[ﬂﬁd&&rprbmbll&goﬁamhmtcemmaﬂ)eralﬂy Waked thatdding sequendesi€itum hal f-1i fe”

be e t he t ch .50% of e | ypepti de

:CI r cuI ﬂff‘écg tgﬁgr??fgng‘foé‘s%heoﬁeq“eﬂf %L‘i‘g)’?‘tet‘%‘)?ﬁéﬁbiygm&‘&g‘é’raed
Det er0vicoding @Quédice Har i ofiabdedlsb ﬁsetolfﬁ:ﬂﬁfatts%nsim{oﬂ SR, “op&ras) ﬂﬁﬁear*m ning the
functional En vivo, half-l1ife and the magnitude of serum hal%, life is

usual | PeARSB dhs Mglcetdy sAvEres b kst arpantigrous g iR e 4rseiohavi vo hal f-1i fe.

- Al ter naidrtel Yeahi élfﬁmfgtuﬁ;s%ﬁdi ek phladel ﬁuﬂdafghygc%o Fﬁsﬁ&f‘ﬁ‘y aliba bd T €7,
"circulating half-]i serum cl ear ance’ asma cl ear ance" and

"cl ear ﬁ%&“‘ﬁ‘&lr?sm‘f"foé'SlteSTﬁéu‘éib%‘tﬁ%ﬁWt FXIFG, then Fﬁﬁ*}he@@ Aligaapdetidy agaptorget er ni ned
in rat gy lifkrs dd@edBh @Bﬁjé‘ﬁéﬁwﬁ-ﬂﬂh Mahpedres 6fbih AR DML Rlefhogd.t 1S inportant to

note that the term"sérumhalf-life' , when used herein, for a given |FNG
pol yléept i deThedesy nnodijeatiops as a@ﬂépnﬂnnwefwb@ummn@rmmd Helstitseen

adm i st er ofy GRAAUERRS! Yod theiclofE 00BN AORROAAQRISOT PCTI DKO2/ 00226

12 The term "serunt is used in 1ts norm as bl ood pl asma
wi t hout  f i Bl ey Sintrednge’ois pgmatlydrieided td metionbstitittve of e sieipgiacénd s nor mal |y

cl ear egm@ sfdﬁ@ bﬂ?#hfﬁs@ifne %se%onr@rﬁa@ctsl%&e%l? ngtaélﬁ%spd%ndm helial systens

(RES), ney, een or l1ver I'C Or unsp gcific 5
pr ot eol yS| sThe'Itﬁ@l fremave rieprighardy gvendet® 'méas sulssgithtion of ﬂhs amooreid nmeani ng to

I ndi BATL A% be removed for another amino acid residue, but may also mean deletion (without
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. Thése 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




cl earance taking place by the kidneys, e.g. by gI oneru fil i on,
tubul ar excretion or tubular elimnation. Normally, éraﬁjaﬁt @fégﬁénce

~depends on physical characteristics of the polypeptide, including

- nol ecul ar weight, size (relative to the cutoff for glomerular filtration),
. symmet r ywoshafsd,ri gidity, charge, attached carbohydr atg@hapg2and the
presence of cellular 10 receptors for the pol ypeptide. A nolecul ar wei ght
of about 67 kDa is normally considerdd to be a cut-off-val ue, for r enal

cl eara [EHX e.g. an
“est abl Psgﬁuedlcl Q%v? o(%’gsggg?q or n?%g?ﬁ?}iég %gnes%a({ ﬁﬁ%@#é&%gg%ﬁh & “det er i ned
by adniasgtseuiiog parfd)mdlvahm greups. of raudiockidbelth enhltar cﬁdrmswnge | abel | ed)
conj ugat e ol ypepti d at i gnt and .neasur i t|V|ty|n
i1 e oD RTP ol ot B o FRira R e TF B 480 bs 3820 et ef i e
rel ati vaniho atifieand efopiado e@invhkie LﬁﬁmpmdﬁhctﬁlserhamlvEMEsn{uﬁgﬁsThhhd feddént or

“Act i r). The functi nallt e retajned is roal |y sel ected from
ant i 15V(’1tloﬁﬁ’cai”ﬁ‘r9flnfcfl g ﬁﬁ’éfﬁ“’?]lést‘fiﬁlr‘? t}&?rtgt?q?%% °Yecept or bi ndi ng
activity. The term"incr eased" as used about the functional in vivo

hal f-1ife or serumhalf-life is .used to-indicate that _the releyvant

hal f-1ifld of A#ECIENG var i &rcines(@Bt at i st S8 ) si gni f i dusaring 3D [i ncr eased

rel ati ve U0 | gk Ol Ay e eTRRGR IR I"'e,—such as glycosylated ful FNG ( SEQ

ID NGO 17) dlvcosvlated [ S99T] hu (SEQ 1D NG 1) or Actinmmne(r) (SEQ ID

NO 34 - ﬁroid@ydaglw(ﬂ) col |leutanm@r(Qadm ni stered intravenousl y and when

det er m ned npar-abt; ONs: | nteresttg—+FENG| pol ypepti de
-~ vari ant g %ar LA&JS%{(I:IHBBQH ants, }ﬁSt éh has arj’féi eased functional Jin vivo _

~hal f-1ifijé of Isakutincieased shemum @al f-I i fM@lsomnm@&) ed VYain2BVany |of the
ref-erenc% .."Pe"" s—entene h%" .W.T artie Y.!y -at-erestii ng | FNG '
vari ant § “ar ¢ Reneha Wﬁ?@ntsm}“@ the rat il PB%PW%@H the serumhalf-life (or

functional 1nvivo half-Tife) of sard variant and the serumhalf-life (or
functional in vivo half-life) of hul FNG or [S99T] hul FNG in their '
gl ycosyl at ed heHE “pideagione] ahused gbons a nogplynspladeapaiplyyandmipg g€ 1. 50, such

as at |:8a&le, &sx?b'émtuﬁergetc%mleﬁ@&ito%neaﬁ\éﬁ'é’br@ﬁfr@ 30 preferably at |eaSt 3, such-
as at | east r@gﬁﬂq | east 5, when administered intravenously,
58S

par t {&ul ar \mbe#» 081 882 Undeithe huiye ey W%@mdsu@WO@Ga%I es of

i nt er eSfsbg ifsFNEM %{eh;ﬁﬂéﬁ Al ShSHENuNRE ha NG X@Bﬁﬁfﬂ Peuh AhleQurdaet ween the
serum hal f-11i o functional in vivo hal f-1 of said variant and the
m@e 1%

serum lyalere the | cptifre varienidias bpemadpinitercd sqbicmtet}eoe$IYAeﬁ>Mﬁlﬁdﬁlfe( r) (SEQ ID
NO 34 - gggﬁg 02/ 00226
13 -at Ivg%st rr%?f%@s“g‘é ter a%s?l{/fnsfa@l (%a%%%xpéﬂﬁ) tas at ]9 §' 5&;{ tg<

U\

suc at | east
5, evemamb®nplp@ﬂmnecbﬂlp MICs. irgpsonvBpiestlydie calsulated beasomﬁt,ltemrggrwat | east 8,

m)stﬁ) ‘ﬁéheﬁsq?xla%{hf%PhSﬁ%tm such as at | east 10, when adm nistered
i nt ravenous) n particular when admni stered intravenously in rats. The

term"incr ealsxecﬁi‘maﬁmmdl mbyouthatfige AUESCin 8s nswdl hepningli.c ditectithdiadt t he Area

Under S H Rk AL Aol f 51 AT b i ot er e

organ, or the time at which the activity of the polypeptide is 50% of the initial value.
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 séctioﬁ 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‘neEﬁﬂgﬁnﬁﬁln%ﬁﬁh%mea%@ﬁ%qbkeﬁl&dcb/pladnih 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 |l east 1 . at 20 | east ,20, i rti.cul when
an iy <PRRBpdteR Rl g e e Bt sl dbtdeithhe 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

PCT/ DK02/ 00356 44 ﬂ%gﬁaéeégﬁ Sel?scgé Qﬂf,gcﬁﬁ %ﬁ%ﬁ%‘”&? t‘&%ﬁ Iﬁ% (°¥\jg,r91§§&@‘§‘tf%rs m ned
under coerbaniadbtate hottte telayas halfide of thelliNG respon setisteyllbagmlicelly or anti body

“medi gted 1 see, . Q.. Roitt:. E nt i.al Edi ti on,
B e ARt SRERRSe (B opE ptenaS i SR R bos b NNIRRRIKEP E1LL o0,
ant i bodOABaglytasiytaedi [SOANhiIANGAEEQAD ND: 1) edAaamine@UiSEQE ¥O13¢ —~ Reduced 5
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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




Vivo or in vitro. In the present context the terns

gI ycosyl ation", "increased degree of in vivo Ngl ycos§ C?Sbeﬁzog?

"i ncreased degree of N-glycosylation" are intended to indicate. increased

| evel s of attached carbohydrate nol ecules, nornally obtained as a
consequepe@Misey0 i ncreased (or better) utilization ofp@ipigesyhati on
site(s). It is well-known (Hooker et al., 1998, J. Interferon and Cytoki ne
Res. 18, 287 295 and Sarenva et aI 111995 Bi ochern 1., 308, 9-14) that
when huI i S _ex ut 50% of t he G, nol ecul es
i 1 b e aoeE PORGRY 2 Bh AL o Bl e db Rl 5 P s Sig BR 1 at  on
site (1ddst6,an¢h a%bﬂlthstﬂ@&’sg]zﬁldaﬂm mgkt)pﬁf@&yﬂlﬁhﬁdas@ ONuch dhee ldafic0emismd degree of

in vivo N cOSs atlo may be determ ned b any sujtable nethod known
in the a&fﬂflgsté'% B@YPK@‘C‘@F B AR 8 RULHHOFDY 1 ¥t er ni ni ng

i ncreased gmssesml“ﬁtctéagbd"as ﬁd@@ abgk PR IE SRRuQRE ihdicaid BaSREAlA ARt i t] ed
"Determ nation of Increased dycosylation” in the Materials and Met hods

sect i dribieyes for apHENG yarent Rbihe inyeRtins. vegnidmpygared sabsHEBt NG pol ypept i de

vari ANtsgiis@ally s1%ﬂﬁ9ﬁ§fyt1h&5hs&91%ﬁb§ﬂo"ﬂ%t 8t PR AL nQikecBle, LN pol ypepti de
variants” is in to cover a osition compiising at |east two

| FNG palyepepatedisdFyOyeBYPN@ A7) slyepsyipied @ﬁﬂh@ﬁﬁq@r@ QMR N:DIothe under st ood
the pr i ion of 1FNG

pol ypeg%?ig{mdn@@qgggﬁgﬁggngﬁeas H?ﬁ%ﬁ%t&%ﬂ gﬂﬁ?ﬂ%&&gﬁ%@%ﬂ es present in
t he popahditionsnThusspreighieg I@T@@mtsazreesdch Triasts. whieh prvese mcrdapdedCon al so

r ﬁl/ g‘in ISd(S) %&E[?aretlﬂ%gﬁ QF tﬂF §?f9rglrl)c'é|n€%écgﬁs glent ’e\:lg alftﬁre p@"’l?ﬁ%ﬁ%’[ dig%ﬁlpcé%l} I gkes ar e

fully g:lfjllﬂ‘{ﬁytttarﬁtedl)om b@adxmnqamsadtfmtﬂm H?fopvarmntrrq tlae mgclmgemuuhe popul ation of
IFNG p epti.de the i vent Far ex th 0 n of 1FNG
pol ypep%e%es Hﬁ%ljc/cu %(HOP o I]Leozlis %}(egfre PE&T@D gtgpeglléél e?of t he

i nvent iTBNG opriefiks ahé BT, hh&s'rma?ﬁ@/mormanied,&s&&y naskx@8%d . g. at | east
85% ef er.abl. | east 90% such as at |east 95% e.g. at 30 | east
96% \fé‘ﬁc 5 @ W%Fﬁ%ly at |east 97% such as at |east 98% e.g. at |east

99% 15 The t eadicilexpitfottd NG Hxan@ale svit Wiriah§ wihBicahsifdo bawedidheat e t hat the

I t th f th f | FNG
il PGS s Vg8 e pf 25y bl dermieetsBTRENY calse

t r ansdygitiiei: 015, bl SiafRad: 11T apseuead, ﬁaerpref&umwaebstedmagascﬁt 1datiS receptor
as determned in vitro or in viv n vitro or in vivo 6 Cctober 2005

WO 02/ @888 lptt P PREFIV G0 WW%&E‘(Y@H“’P%’] suphas PERRY P &EePtEt has been

descri begk 1Bt AY RSt Sibretdbiy 4Rkl 120RRL3n 280 141988 lead®, LeadastaRen aet al .
(Proc. Natl. Acad. Sci. USA 85:4837-4841, 1988 A suitabl e assay for
test?%deaﬁﬁqgquiaw-’h?%a@l‘ﬂ'@ls%@éﬁmé‘ﬂfﬁliew%@ inpf-ary Assay” di scl osed

herei n. V\he@tﬂé%{%ﬁl&%f £ r:maﬁsryfeﬁ&ﬁ@m %%Etﬁ hi%%%khx‘?d&ﬁht"s‘ whBglengps i de
variants-"exhibiting JFNG activity" have 5 specific activity of at |east

5% as doivsen bd AW st h%smdmnmend the AWGst oftféctmm@erm@ ig eblcast Hofy, more

preferably at Jeast 150, such as at least 200, e.g. at least 250, even more preferably at least

300, such as at least 400 e.g. at least 500, most preferably at least 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




dependlng on which specific nodifications are perforne r
whet her the variant is PEGylated or not, may |lead to ggqft‘%e{gégggver a

wi de range. Thus, exanples of specific activities may range fromas | ow as
- 5%to as high as 150% as conpared to rhul FNG For exanple, the specific
activi t WwoBBYoedis,at | east 10% (e.g. 10-125%, such as '}%?E)%’ So% (e.g. 10
15-125%, e.qg. gt | east 20% (such as 20-125%, at Iea?tC o (e.g. 25-125%,
at least 30% (e.g. 30-125%, at |eastd 35% (e. g 35 1259% , at | east 40%
(e.g. 40-125%, st 45% 45-125% t 50% . 50-125%,
at |eas?1°§f=§%e<eeg3 Eﬁfrz“s%mm%ﬁ@%% g PR degcowra Degpfitony Peast 5%
(e.g. Gﬁm;laar@,@as oaaexh tacZ@%{e A®bBdy h4id:8®¥ponad (séeea%t Rzﬁi?/@ﬁ@nam 75- 125%,
at Ieast 80% ( g or at |east 900)B 110%:1?\I as corrpared to
the 15 kw@ew%/( @tﬁdmomyB@fkw% fqrrfrettheAﬁeﬁnamfﬁﬁwwsﬁcw pauadiypol ypept i de

exhi bi t i‘eﬂgcéd%hgb&i?tréawﬁlﬁms hn ﬁdm&ﬁlﬁl $e@Edfced ﬂn’fz%ogé?ﬁcx@el@édugéﬂ i's used about

any | FNG nol ecul e” (1 ndependent|y of whether th nbl ecul e is hul FNG a

t runcat @@nﬁmﬁm@mfﬂ@dﬁe detgrmined by bseraf apharieblp }neﬁ@d koewyn sthe ait, -2t NG

mol ecul g m | FNG activity as defined herein. The term"IFNG
polypeptld |s used 20 herein about the polypeptide in nononer or dineric

form as appmoiy prateet cofprt thegtran Gesreahe plycasplegin’| ‘Gnaedsed dagmeiodirs ar e

| ndi cat g, KASE. ALEIOTTRLLLed AULEA R ELaLIoe JQukREAW| NG, pol ypepti de

nmononer erence 'S ma 31 écu e rnvention this
~i's  nor meichsedileveRioffeitacked aartohydad mdieesles.aogngllyedtapred ae s consoquerdds!

Pol v Bpteirec TR HHeT b SRR By ST S e T vl bt R ST e hononer s
or be |t 1 Titbeerbo aim @)fc’itoliﬁré)ﬁs}?ﬁglﬁ ZGMDmaeldil Si:mériva eﬂdFl\DQtSpBioyntm?plrf] i :etg EEZE term
g F)a/l (r: gg yihat W%%?w(g és)expﬁfrf)greg @gﬁﬁeﬁ%@g}‘ g‘?ﬂﬁ‘gg&%}/\fpﬁﬁ {U%ZG f uilEg_nt i on.

Al t hougbbth BBcRBI2661 sitep,AbyReptd Ldmzé@orla%mem&nbﬁgitelqm@ hiﬂd 915@13 &0 id ddeent i on
nmay be g X(@ggol ylréeptl de with JFNG 30 activi and thuys -be derived from any

origin, dAG0: Rhriarresathearsent Hbrﬁvaﬂrﬁlﬁ%ﬂ?@n YSECEEERnEhEY t he par ent

pol ynspidy@@nme HﬂéﬂhE&\lﬁldwnhﬁ e, apl wspsm@@egu@m@eﬁm\may rSEQ D NGO 17
or a fraggmant t her eof . "frag ment” is a part of the full-length I FNG

| ~ pol ypepigerpinaginsrrasd @Bcwlaaoa sabivagifiod desciihed iy the peqtign gRtiledul FNG

pol y pephQGni@nh of RcroEel GRNathbi” thh@MaEéigﬁ'%ﬂ& Mfnolih&chist herfn Oct ober 2005
WD 02/ 081507 16 |ength [S99T)hul FNG ollégI de variant shown in SEQ ID

NQJ) exhi bi t Whep WN@‘«TQ@N?WEH}/ ‘population ef Oﬂpﬁﬁﬁﬁ‘fﬁ%mt?’%r N-terminally
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resi dueg;ii pe understood the present invention provides means for obtaining a population of IFNG
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
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(SEQID NO5), 5 amno acid residues (SEQ ID NGO 6), 6 amno acid residues
(SEQID NG 7), 7 amno acid residues (SEQ ID NO: 8), 8 am no acid residues
(SEQID NO9), 9 amino acid residues (SEQ ID NGO 10), 10 amno acid

resi dueswOSE@®HO NO 11), 11 amino acid residues (SEQdDRG00LZ),
12.an-lino acid residues (SEQ ID NO 13) 13 amno acid residues (SEQ ID 10
NO 14), 14 amno acid residues (SEQ IPp NTO 15) or 15 am no acid residue&
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of a fr g t f {SQQ%%h uéEFNG Speci fic exa such variants are
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| rid7igr et leatfl%de gt lr?é@cﬁ‘téeafféé"/ﬁﬁs&
conpr i 543192@50 A RACKvB . gDQQP% @f tedt BB (RL] $PEBYH A8 1ARIc8Y e.g. §d-her
exanpl es of variants of [S99T zé\?gnd frggments thereof) are the
éklﬁ?sé

var i ant 525 %jedidesstnde (48 Ohd 25 (08 OHe5Tomiblsestdn% (@8ct3on above and
i ncl Udelzs%)gat 1eafs§ﬁ%lefgl BE"I‘%%& &Qt IeQﬁ oDt @ EWN 0o AL dch e d¥ BeTYr - Cys or

with Met, and the cysteine- fied variants disclosed in US 6,046, 034. 30

Norrréﬁl%PeCiﬁhéCHFé{BHOéﬁwffé‘&ordl ng to the invention is encoded by a nucl eodde

~sequence, {9 oo} R % | [[3\3‘@ engodipg the parent
o cfhl% 6n aclcg ance W th tﬁe pr esent

| MG pol y cIENptI de has eeln
i nvent i G‘WEGM" issorkahent anmﬁ'Nﬁlm&éﬁfBleli@d@md@&sef whéthreghis he vari ant

post ¢ r ahaf Sy RAURRG S ERLEfon Befbor 3t VA bl 200t KHBFSUEENGD 027081507
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specific substitutions are indicated these are normally indicated relative to the hoIFNG
polypeptide monomer. When reference is made to the IFNG 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-




vari ant pol ypeptide (for exanple, although a full-Ilen var i IS
initially produced, a C termnally truncated vari ant q‘%@@%@bﬁb&e may be
obt ai ned due to posttranslational processing 5 of the full-length variant
pol ypept ivM@§208137t hi s case, the term "parent" should be construed as the
truncated formto be nodified in accolrﬁdance with the invention. The term
"variant" is. intended to cover a polypeptide, which differs in one or nore
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term " f GAERG BKHEPsidere . pehil prdinrsi! eYdiye{dERAP SRR ZoMmIAI BHINR aci d

resi dupgsEiin 8. 1)51 Ahfio 8518 e&idudd (STEOY M 190:49, 4Nk 884 [8Mat:MSEQID, the
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Phe ot CREPrPSHRRAIN, ARG e RN alo d BB ctRer i el BR[O, L "F
posi t i ofrag@fenindsclienIiap| vddeds WH-tetmiaallyhruacnédweitit 845 duéno fedirsgidesed i n SEQ
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the pol g ﬁ.lat&id%smn& (lsEQqneﬁ_ oRe), 4Ta(hﬁ10 ai_aw!rEd}lﬁzegQSm‘gmg»t;m%z)j SzlizxgilnlygﬁéNél it7 )ed ?t
its native cosylation sites (position n .of . . . In
o o ey Seg AR NG © gripeagaritibes (ERARGY) A 0 Fi BROUS < hai ( he
| FNG  3GmpiyRensi, emif@y dclVesilites RSIQ U5 &1d:24), Partidb heigagiie@B) Wl ycosyl ati ng
t he pol épﬁf)ft i de variant. \Wen used herein the term"Actim nun_e§r)" refers
to the RORRAweinecicl rHdues (FQ IAEY ! ainadi@renidne CHFUIPMNMEADed with 4
ami no .agj Qﬂﬁ%&i@&@ﬁﬁ&%ﬁ@%'ﬂtﬁ@@), D e alif rH JoRd (tstﬁﬂjﬁ@Eﬁg,Qh aftfind FNG
(disclosed In SEQ I'D NO 34) achi'eved by fernmentation of a 6 _Cctober 2005 WO
02/ 0815&d reipugs (RERTD HILRE?) o1 &5 gomenrid sisidpe@FHBINGH3EandyIN- bact eri um
Furt ber, | ' ta!}mg.q i -11.5 avail able on ww. acti nmune. com
I nt er etfgﬁkgm&ag%‘&%leggi e va?il(lrggﬁctldseﬁof the present invention

As indicated above, the IFNG polypeptide variant may comprise at least one further

modification in addition to the S99T substitution as long as said variant exhibits IENG
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-




5 IFNG variants of the invention with optimsed in vivgcghiepsyhation sites
As indicated previously, it has surprisingly been found that glycosylation
of the naturally occurring N-glycosylation site located in position 97 of
hul FNG may be increased, i.e. an increased fraction of fully, or

subst ant W@ @810 |y, gl ycosyl ated | FNG nol ecul es nmay eET/IHsaémed, by
substituting the serine residue |ocated in position 99 of hul FNG (or
‘fragments 10 thereof) with a threonine residue. Inspection of Fig. 1

r eveal Serifigd]l cRagdgg by bictands ii the ceh $ethe Bx;iréremndﬁagme@rmg phidfidagiogyleyc,osyl at ed

| FNG pol tide can he achieved. For th 99 ID NO 1)
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var i antvariafipeBpegtide ok Eb@rdg&r Vigmh gt AR Wiriahi iZ BeliNgpFoddeegl y Cosyl at i on
site, whereas only about 60% of the rhul FNG pol des present in the

pept i
har ves &Pl teraiedvarary Rplygessids sy be me“i‘td‘ﬁdﬁ B¥ Hramgirional OgESFiPE st aspect
the psegemdrull N izeelfantﬁﬁl}?éﬁﬁe)t & @R chieNize RMYPABIE" SRuldRIdoddtiue@%i Di ting

| FNG activity and havin am no aci d sequence shown in SEQ I D NO |
(i.e. [tsggqqqqt@pmtob@ﬁnoﬂﬁ@@w%d&i@péw teSARYPRIPT-ng 1FNG activity. As

‘already di segsseg @Q&aﬁ@,mr& édmgw}atcaaggepqdwmmk&xl&aﬂm%&@ forns of

hul FNG retain activity | n sone s even have increased activity,
conpar eghineadid reress fnmgs Parfnlt P@@P@ﬂd‘? foepaytSEYLENGddioramtofdhe t he i nvention

the. 'F'\é%n%yf&%& [hlgf'e {ﬁotﬁw b i g.gp}g@} tgﬁji@%lgﬁn@ 5L AGERL AliamEQ | D NO 1,

which is ermna unca acid residues, typically
C- t etlOri(mmchlay it T, @n&&t écﬁ i &.19, ILO 10, J@n’ihdélacilijamiesla@idm@dua)aﬂ finh H@xarrpl es of

such G t.erm aIJ ne ated SE isclosed in SEQID
- NOS: 2- 8 H g m ype ept |3%Iler S%délgsrr%rr% (Pésca(%glrl}%“%d I%Elﬁmghi s enbodi ment of

t he present ’[Ihamt‘ifmmumahmtai is&nﬂeﬁtﬂ@to Bﬁmatatmwmtmore htninwi deid theduesder st ood
that th 0sS F ants accordin hi S aspect
shoul d Vghégb%}: c‘}éieé%eﬂg 8‘?7@1%3'#?& Vﬁg é] f%?%ly? 3?96%3“%%1580%]% preferably
a mamsakh amiddasid regiles aiﬁUE)hathSataﬂy& fodctibi sie:. Taafuncived] i mtalsreaesect i on
entitle "Cou n l.ai ned.a onIy about
50- 6 _/of‘zd‘}f k) P%rhOB%%W&e %&Fﬁ%@@&?@@ @ﬁ W% fully

gl ycoswf@ieqﬁlyyaﬁrMerdambEm o3 rﬁﬁ%ﬁ@ﬁﬁﬁ)ﬂ gmcﬁ:lri@heﬂ:lNcsfecaaws one of the main
radvant ages of t i i

|1-M 1 poly tide varlant ent ention is
t he hi gher WPF“-!IWZQP}EFM} d¥mfeﬁ ‘g‘@é‘?ef‘?gﬁn@?“f’ rﬁ?l(\%’l tﬁrﬁ‘ﬁ@ Pon site,
whi ch ifving e Hado idaBek BRAGUEBES IDINWGH72 MOre honmpgenous popul ation is
obt ai ned conpared to hu] FNG Due to the nmore -- ----------------

Oct ober 2003 b2y 7is ek reroebematy hgnplgeiibtiee papi NG,

CONMPES iR hel Fniflo a&@@eqha{cy@mqn REAI H0S9MHiL Sk BectYihided BPPUl at i on of
| FNG pol ypeptide variants do not require the same cumbersome and time-

consumfp@n}im&ﬂf measi on as r hulFNG
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




Thus, in-a further aspect the present invention relategdo, B8ps! ation of
‘I FNG 5 pol ypeptide variants, or to a conposition conprising a popul ati on of

| FNG pol ypeptide variants, wherein said popul ation conprises at | east

about - 70% of an | FNG pol ypeptide variant of the invention. Preferably, the
-conposi twomzosispr i ses at | east 75% nore preferably alcrdmasihe8§% even
nore preferably at |east 85% such as about 90% of an | FNG pol ypepti de
variant of the invention. 10 More patficularly, the invention relates to a
popul at%cf?fgic yelnEHgérQ@ Y&?injtabtgl%lﬂ.aﬁu}tﬁ&tiﬁfomvﬁfontoﬁ’ A@tn%ﬂlgpaé lstak/%ﬁbfeqﬁp” sing a
popul ati on of” | pol ypeptide variants, erelrn sal popul ati1on conpri ses
at | easww¥@oupnmfemmabl y at | east 75% nore preferably at |east 80% even
nore preferably at | east 85% such as about 90% of the | FNG pol ypepti de
variant having the am no acid sequence shown in SEQ ID NO 1. 15

Anal ogdusirferort grenina pelypetidealasiantsef tiegaretent mvpmgnnl at i on of | FNG pol ypepti de
vari ant or.to a . conpositi.on co i si.ng.a popul ati on of | FNG pol ypepti de
‘vari a tNGvr af the, nt Wit o .-f 1n yivo- el szoz €St 70% preferably at

| east 75% mmhwiigaadipedvadiisly, Ahad REHkingE%een RUMENthAD Ropyl&foaloablcy at | east

85% such as abouyt 90% of an | FNG pol ypepti de vari fragnent having an
ani no dERPLYE @Q)CQ%@%’&“FWQH?EF “@Pgﬁ‘ﬁl %?fgiuﬁ%%?e PRI 20 NO 2,
SEQ | D i¥Gin3ncrédsédl hehidlof fullphsd shilatahihi by fuﬁaE'\,gyb& dAFNGERIINGaf,be SEQ | D
NG 8, SEQID NO 9, SEQID NO 10, SEQID NO. .1

Q. S \ ) ) N SEQ?INDmlz, EQ | D NG 13,
SEQ | BPRinedAY saitime s semocareidustey¥ad inepsitgon 9L REHING Grignent al r eady
ment {@ flﬁéﬂeo??@ﬂ'h Wﬁ'@ﬁﬂr@@eﬁcﬁﬂ%_hﬁgﬁgncﬁ’f FapPY 'ré@eﬁ@%ﬂa@é\siEﬁifiEﬁ@inbﬁase\ih W .
N-gl ycosyl ation site at position 97 in rhul FNG other in vivo glycosylation

sites, dapPeef ubinelensralsd NG pelvpptideekn hatashisrd FotkdSIHhulFNGgment s t her eof
(e.g. '(@Q@WO:ippdlrxbgﬁtﬁﬁ%ﬁrn?t EHAMBA Al ﬁﬂohﬂ‘ﬁwf?‘&ﬁf.@ o% Ly £aRe the
AUCSC) may be optimsed. Normally, the in viva glycos gtlon site is an

N- gl yc@sspemin b haivested hedium btilized hoh-Nyklycessiption sinwhdreas only abouitéeffpl at ed as
rel eva i i i 4 11 i achi eved by
per for %} F\%qgu[ﬁﬁrrgﬁ ¥ at | %%I,gyegl?%ft%&aag%gﬂ egmgg%gﬁ’ %ﬁ%ﬁlgﬁyﬁ?ﬁ%@g posi tion,

whi ck5 i s | oéatmdinglygs e fire aspegll thepresehtinivantiod Gelaes te an IANG polypeptiar cl ose to
an in vy : o TV . h ' ' . I sl ation
ai'te i Sl BUBGERKICPCORy DR GRS mRY ot Mubie Wl B BIBIRA P 0
sui t abl(ee. [$991HulIEHS), bofragiandthecet dxhibitingdFNGSglydgsyl ati on sites are

di scl osed i 1/.36001, and f.urther OW.. t oher . 200 / 081507
BCT DRos 10083 BT kRs A%, S et SfhnaniRi gl wfpts i 00707,
Si te | Seteisuatiity, dnddmscetk dates cpashdve Gidreagkd actbyity; &mpafed to- hplFNE, TS, br  +4
relatjve.to the am po aci.d r.esidue.o e gl syl atj Site to which the
oy o 98 e g B BBl theliERafENe N B Shapfia Varih! cFfhe igjenfiat fiah
parti ciilagientof SBQIDN®M, whiclis C:@rmhilUsirurichied aith 14 saaiith scabietdiges| ocat ed
¢l ose tty%icaaﬂy I(Ztltcr\frhx\lla(ﬁyl\tlfugllc:gltgdomsr%}ll ?tlb glgino acid residues. Specific examples of such C-

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 rhulFNG 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




5 site (having the sequence N-X-S/T/C) may be | ocated | Sit] -4, -3,
-2, -1, +1, +2, +3 or +4 relative to the N-residue. V\ﬁw‘g’(ﬁ’é%w)%n +2
relative to the N-residue is nodified it will be understood that only a
limted nunber of nodifications are possible since in order to

mai nt ai ng| ce an in vivo N-glycosylation site, t 1 cid residue
in sai dr%gglg/?@%ﬁ must be either Ser, Thr or Cys. 10 In a%@@@%ﬁl ar
preferred enbodi nent of the invention9 the nodification of the amno acid
residue in position +2 relative to the in vivg N.glycgosylatjon site is a
subst i tPFO8FRAMBPRYALPREOBBPHIOHE (P& tP%E%rmﬁ@dedw&egf’?lﬁﬁﬂy%S“FEW aced with a
Thr regjofitBeiod & FREG polietidB hrifiRNgh not Rlgllirc ARLAML AfidrsoRSIMEMES al ready a
Thr residue it is norrmally not preferred or necessary to perform any

subst i tcgnsuEHae pyificalign as8iFiNen. When X is nodified, X should not be Pro and
15 pref er abl u_gz%aﬂ{fnmmég&tm@ WesBilGnveBion Edfel RET pophRfoRBi BRGAC d residue to
be introduced 1's preferably gel ected formthe group consisting of Phe,

Asn, GnolypFgtde verints, At tg,a dobpositipreconipyising a@opulatimngi I¥E poppeptideys and Ser,
“nore pref. ; ot , Th, | and Ser, in
parti Ctﬁ%f%t%lg‘lg%lédﬁ %cladr%wté# %Ucl)n tsl‘%%ar%%f tz;lrb e tgto ?ﬁvcg a? ﬁ%goﬁ{fpgg?due IS

modi f i edriadthé theniveotiac Potfargdy,diecdnpobion &@npirises ab dhastdd %. snopy mblerablyl y

selected, fr th r onsi st S, . I -Thr, Arg,
Ser " and l5% 207 P il B St bk obiRopd P unliie plifondll: ond' T
par ti cwagisnt of dleémantion. f the X residue is a Ser residue. Thus, with respect
to t nat ural | resent i.n vjvo L ycosyi ati o i i.s _contenplated, that
the N glyco rﬁ\é?rgﬁ'ﬁ%[ﬁt @'eé?veﬁ{iﬂ%rf {ep%e% %%P?féi?%&wm%ﬂlypc%@ﬁ &> by

pelr f.or rﬂé In?a aara@ﬁmd chrhEradiganpopalacibn a{fS]FBI GepoDpbptide tviu@dhs, imheinpaigl ti on .

- selecte romthe group caonsisting. of E93 K94, L95, T96, , V100 an
‘T101 (iPoguladen Goghlons} 70%gprefosably yt leagy 5%, giogs pregpribly A0 N97) .
Speci f ic§e@tdrayE5rably SRS BE4UtucR RS aRAF §095 FEHe IMNPPSypdpate @8iagf SEQ 1D NO 1
(or fragnents thereof) include Y98F, Y98N, Y98Q YO8V, Y98A Y98M Y981,
YosK, Yaging thopgripp acidsgquence govn iggdl IDRON98S preferably YI98A, Y98M Y9SL

Y98K;5 YO8G, AYRRRousBR thé BrbntioPakd relid8 %o 2pshulti8roet IFNARL{peptideVaridfSS.
Specific exanpl s of substitutions erformed in position 100 of SEQ ID
NO 1 (&F te 3 eqpRastion coraprissig a ?%iaaa@m%m@ﬂolmptﬁbwﬁﬂan% ¥hosin spifoon, V100N,

V 100T, o8 cotpkisédePiea 70% %Qﬁegablﬁ-lgﬁ 1081 1578 WoRd prYBR Ty at¥eadi@OR,  V100S or
VI OOC. “6° Cct ober 2005 WO 02/ 081507 PCT/ DKO2/ 0022% 21°1n a simlar way,

wi t h r espempremelplrblyjahlegst $o7%Nsugh pe dopt % ohindFNE pelypppitdervpdant 25 it is

conte i I r i m : fg@d mng a

nodi f imc%%a I gﬁt ﬁa?%gﬁh gggﬁl g%itsd(tjsb ti %éa%}eg{ré\&tfélaﬁl tg&%ggﬁclﬁlgign@;? ect elélﬁf romthe

gr oudd AEPEi SEQ Mg N6¥:3,ISED IDAD:4, AEQ) ID9Q; 5, $8@ D N6, AiIPM9: 1, SEQ.IDat  posi ti on

cubsti PRFSRO RS RPN AESPOMROT) YR BTG S BrTRL SR

.t her eoflld NOd ¥ 81 TRREB; 13 and SEQ 1D 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.




&6N, &6Y, &X6Q &X6V, X6A, &X6M &X61, XR6K, &6R cé;é%t E%@g &6C and -
&26S, preferably &6A, &Q6M &61, &6K, &R6R, &6T, and &26S,
nore preferably &6A and &6S, in particular &6A. Specific exanpl es of
substitutions perforned in position 28 of SEQID NO 1 (or. fragments

t her eof )ywhhshdiste G28H, &28D, 10 - &Z8A, &Z8M &8N, RGErpRddR224328S, or
&28S, in particular G8A, &8T, X8R &XZ8S or &X8C. (bviously, any of the
nodi fications nentioned in connectiodlwith optimsation of glycosylation

at position 97 nma _co Wi t h any f - i nodi fi ca-
tions perforﬁﬂa@nf‘%a%(gﬁeﬁ cti 18?1&?%%1 &b %fcoaiigﬁg%ﬁ?@ﬁﬁgi‘{,cﬁgﬁﬁbn at
posi t i Qosidion -4,53 IEN@&I HaM-FBorof4 rb]laﬁzva tnﬂmrﬁrmmmacxm tehidiincfiteagpabs AW andl or
-increased ser hal f e |n a f \ﬁ)ect F ﬂTr %nt i %ﬁrlon rel ates
to a vaﬁ“Fé‘h‘f"h tttet?érblo tﬁl’f’lﬁ |p ﬂa}ﬁ‘é Ay TR ar B ali B EEG8hce shown
in SEQ JoBltidP+1 or W@k MhSahito ¥Ad fedidtie R¥AEDEDS 14 EiNG vzmtTJgLybmsyrlanaﬂ Nbr eover ,
the present invention ‘also relates to a variant of an gNg 6%6%peptl de

r

f r agn@ riite Keayingdhaseausrcn -3 HCh mavbhioeaiendelen 4 oin th ®nsi sting
of SEQ melahlg%thesgggegigel\lo 3, SEQIDNO 4, SEQID No 5, SEQ IDNO6, SEQID
NG 7, - SEQ Q I D NO 9, SEQIDNOlO SE NO 11, SEQIDNOlZ
SEQ I D NO 13Nh®EIQSItlpD+N@Iatwe taeN SN 15 T difid | bPBHW@t%l thifieaPei n 'sai d
variant, u@ﬁ) } NG AELAih] e o%éibﬂéf&ﬁée uﬁ&teé} 18 mAffdi Do GRARA 5% at | east
one further nmo i cation corrpar% SEQ | 1-16. In order to avoid

t 00 rrudﬁrglticswiq@tmem dfe antino &id mﬂwe sad@wmw%ﬁ'e gither fiets Thrgg§93-hul FNG

pol yg& pti de éﬁg&l#}géfehé&l&ﬂ% nt Q@tﬁ@&fvhntﬁ)lﬂethg%ﬂiﬂc%ﬁbﬁEhe%ml%n no acid
resi dues to no I'n accordance wt resent invention typically
~does noetc1cbxmélmdn@6s1ﬁ&1+wmv¢§pth¢ h@lﬂom@yp@ﬂygﬂpelpﬁit@déamﬁltamﬂ Eeatpri ses 1- 10
'ITDdIfICtIOJ’lSI‘| Lve 10 | D NO 1,
“such as imﬁmofag qgm ﬂuegﬁon 13%"1?@9d\&ﬁ?%§gf§%ﬁ§@?t‘: Ig??\\é@ml 1{%@5 %éi am no acid
SequenwmﬁblmdﬂrdsﬂuSE@ldeﬂlMlﬂ:resﬂueﬂes alvnylly di@ratodidfor sercisery(ts) islare a

substi t ut e u that I ons hold
true fof® %%%ﬁ“é’stg’r‘mﬁﬁﬁlagﬁwg Eea{n)dp%p’flﬁ gg@d\/gﬁi ?ndt havi ng t he
am nQs agibdradBeeTES Aaﬁ,am anmL@E@rtHar @he@mﬁ@ erid 2805e WheGRt@84H0T

PCl ' / DKO2/ 00226, 22 1. Thus va t. of any of
Uhe secRieiERy dleci Gmins iosegmptnegeghs s obt T &, A Bk Hueh | §

conpr i Sgf, hAS Ihi, Pag) C4B aftDskrfh&rd bie@ishly AlapMeg leyLk; G1, Afm‘@h:f BeaCyons,
relative to the relevant am no acid sequence shown in SEQ I D NCS: 2-16, such

as 1-8,amd.Sgr, ig pagticfargMlgpr Sers i fications relative to the rel evant the
am no_ aci d sgaERERIoR +3haved heEQekiBuNIBiodirkd, thPaafrerailysidue hebe

mod f2|0 Cl?lgrloguré((ag 1)3 plrgférglr)l?( saglecigdbf%nll ;L:hlétglro?lg(cgr)lsmtmg of His, Asp, Ala, Met, Asn, Thr,
Arg, Ser and Cys, more preferably Thr, Azg, 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.




Thus, normally such an | FNG pol ypepti de variant (i. %d%ﬂe@'}bo%h' ch
conprises at |least one further nodification in addltl on to the S99T

substitution) conprises an am no acid sequence which differs fromthe

am no acid sequence shown in SEQID NO 1 (or fragments thereof) in 1, 2,
3, 4, 5, weo2bsis8; 9, 10, 11, 12, 13, 14 or 15 am no acpcnesites. 10 In a
preferred enbodi nent of the invention, the IFNG variant (further) conprises
at least one introduced and/or at |&dst one renmpved anino acid residue

conpri sing af , sMilARBPERAN BERERo ﬁ{?:rm B ROk YRRk & JOR4i6A ¥5 i By renovi ng

or introducing an amno aci resi due conprising an attachment group for

t he norpoa@mpb%qﬁthaéhlﬁr@r@wy e furtherppizised by pasfospiae jafmalifidatora giptas g he
pol ypenihday péo% dulyé f&&ﬁ HE%I&@%SS;&BB% A h% $MOGELN ugati on
ype e nol et

to the non-po to-optinse fhe’conjugation

pat t er nL38ang F2p §.cepiqusigionnd, eié,tﬂ'lnﬂal +diStor H)uzﬂatlyn taiﬁ2530$pepiélb peptiéscd

noi et | the surface of.th I tldev Lant and eby obtain
a newljczlrtl)&gunotns perlflo e&q %’Slt%?gﬁfgﬁﬁg 1\%6)?? l}efeo})] C%etrgﬂggm tion one
or nor eGMmmd Gpﬁ@p@m\r €R6as G26MNTacle 2610, cmﬂREmsT G}26tH1 GEBEdased

P oupe 2D bR b e lim P B el bl SR el e T

t he COF{ir@ff&fabl}ﬁGZdﬂ&rﬂﬁ[@ﬁSfinQJaﬁ{ﬂlﬁﬁGaﬁA(ﬁpEﬁﬁb dﬂﬁfplds@)f\ﬁfﬂsﬁﬂﬂtuﬁhe rel evant non

pol ypeptl i ety . binds, [ re efficient f and/ or
ext ensi kA E‘B 18@‘8%, i Sﬁﬁ@ﬁ? ﬁ@ye]d&r gfpofpmelye %ggﬁ rat t achnment
groups -G23A, G388 SH2BNeGh e, MR@GQ%IJO@QEQBS @il pArBculirM28AQ G2l ARRPGRSE NI ety

in parts of the polypeptide in which such conjugation is 25
di sadvdﬁt%gous e.g. to an amno acid residue |located at or near a

functional  shyvgudly, daher tRhIRERtbHEdBbRASH EAREMBALBb kG @ Site may
result in inactivation or reduced |FNG activity of thé resulting

conj ugaBlEgsygiopseprsitiva S yeants compicd eith pecelfborboressaimed awiifica-Furt her, it
may be tﬁﬁy?&%&&egﬂﬁcohgechmﬁﬁ O?Qmﬁ%ﬁcﬁcd?\g%%s OEOYR Joo6ah 8¢l cl osely to

anot her tachnent group in order to a het er ogeneous conjugation to
suchlgroups. In interesting 30 enbodi ments nore than one anmino acid residue

of the IIFMI’&QJS ﬁZQTH{VgI?EId SWZ itl‘l(,q‘reggd ?f can ?U’IC%&E‘%&%F&HQ%H %I??r aces renoval

as wel | as uction tachnment sites
for the non- I!pelf\ar@ep&sp@béth\rmr@myﬂm\fmbmeb@s tﬁl’hvw%&ﬂf@hﬁ%ﬁﬂd&%@#m dered of

parti C;ﬂ ?{&gtﬁga%§§%01& &qEQ%Etsﬁ&wr{)?&%‘ésﬁﬁbel bR SRG G Vg tk%ﬂﬂfﬁ tﬁet he 1FNG

pol ype vari an al - an opt i mal ¢conj ugation
non- polagpept i de nnlety 6 Cbtober 2005 MO 02/081507 PCTIDKC2/00226 23 In
i on residues the

add| jon to ct
pol ypept i de %lé‘??vcr’gg esen(t: %)nr‘r’}% tfogéﬁs&r%%?s’ tl%‘d’lafl% 3%W%Oq eptécifbst i tutions,
t hat arfeagneht Haeing'mdmirm acldequtltceleoted &poa (he groepannalstiaf of&HQI® aci d resi dues
conpri si : ) u t-he - /pept i o) —Exanmpl es of
© such n%@%’r gﬁ?ﬁé@?’%ﬁ%@oﬁﬁéﬁg@ﬁ@é gﬁﬁﬁ@%@?ﬂ% gﬁ%@ﬂ%ﬁéq}ns and/ or
i nt r oduediZesEQ D &%, BAG By 50010, KB BING:he, IQ By ROM2SSEQ ID NO:13, SEQ
ID NO:14, SEQ IID NO:15 and SEQ ID NO: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




The exact nunber of attachment groups available for c i nd present
in the |FNG polypeptide variant in dineric formis de(glé)ﬁg% E%br?athe ef f ect
desired to be achieved by the conjugation.. The effect to be obtained is,

" e.g. dependent on the nature and degree of conjugation (e.g. the identity

of the nRpgypehyRepti de noiety, the nunmber of non-pol ypepinkdeondd noieties
desirabl e or possible to conjugate to the pol ypeptide, where they should be

conj ugat ed or vvhere conj ugation shoul? be avoided, etc.). It will be
underst a n-dno acid resid conpri si.n ment group for
non- 1‘8@1 y% %Vﬁaﬂtlséf"w i Y g%‘lﬁéﬁ%\?’éﬁs ’15&’?? %1%@ is selected

On the rb@gmao&uchia&anmmmy @fmpries I8gnhpolsypepfidadensioipbly padt of choice
and, in npst instances, on_the basis of the lkﬁ)&con ﬂ@bﬁ hod to be
used. mBedifigrdionn edativgRhe IRy AR GRIBR IS EIPFIge S “é?? @%T;lr?e nol ecul e
such as;q. @Qlﬁtﬁwlseda@ ﬂh&&@&auo@gremw@ltmfﬂe@m@nm@aﬁ@n@aﬁdseqdermol ecul e am no
acid residues cgga bl e of functioning as an attachnent rgg)p may be

 sel ect gbovp FnFERE §IQAuY 16 Perienbly; they merificgtiangs) téure ¢ JOSERINYpar t i ¢ aci d,

gl utarnic acyf, g Bg'nﬁ%’r%hé’ﬂ REFNEDoBBEL L de Whdnt (1&Y SV RaRBwhikH cdthgises ared. Vihen

t he non- pol ypept i lety I1s a sugar noiety the attachnment group is, e.g.
20 an ilpasypnecfughereasificationgn additien togheS W iawbsiteivnNFRFsaSap PR HIS| ¢t e.
VWheneveyr t r 2 Yor £8 be -

intr oduc%‘gaﬁ g%’h%ﬁg?ﬁ%ef%ﬁle r@n%cajhég%ﬁ%%%gﬁ%gﬂ?% (ﬁagﬁ)rng g%nﬁrg am no acid
sequenabersdfpuni,as3, 3E®d D 8, Ma0, 11,(18x 13, rletgnie:ﬁm:smplaedeﬂ;@es the position of the

pol ypeptide. to b dIS 25 The
posi ?‘?on is IB?@F‘S ocartlto(gﬁl%m{feﬁg&g’hlr ace aﬁg@ﬁﬁr@%&%&}% é%%tptl de, and
nore peet emealh&ydmeccmwcedt lb@zstamramvmi aanncdamcésmdufe&mﬂmtsmgas nore than 25%
‘of its Sig‘ﬁ% (& d1 solvent, preferably nore than 50% of its
si de cH&P 5@5@ ‘F& ﬂgoé’%ﬁp\}gﬁmm S determined on the basis of a 3D
structure OTB}m@ﬂle{/me)r infrd@cing ah bmimdi dvel egdieaompritiigassttadohent groupr  nodel

optlonall further c j si,ng one_or two NG, rece tor Iecul es. Such

posi t i cfﬁ% oK S QP]@P?H“E%TE‘GIS Pt ‘%fﬁ%fﬁﬂl%tofpﬁ"éﬁli?ﬁ ada ?tﬁf’ yB?p ftePest is to

nodi iy @ B mblREule fofe usepitiaio caffuRioAGh mcrneﬁlpdﬂ_ﬂ@ﬁ)udé ntohfy ofpameﬂt 1FNG

pol ypeptide (in particular by introduction oaé) no acid re@ %%

conpr i SPRgUReE ha CoRFHEMRAGIES: PEPSEHE PRim Gﬁs%'étb% ENBPEPL " Cuch as Oys
resi dugggiefidsn@nSseficd @f&h&yﬁé} el vaaweParidehdiylodeat £fbvatodjlpatesur f ace of
the | FNG poI ypepti de, Cct ober 5 WD 021081 07 PC / DKO2/ 00226 24 In
addi t i gaolequle, ygichsahipits m@@w W‘ﬁﬁé‘i“fl?/“ TS HIOTHBIEC GHPHFCHET & r esi dues

| ocat edcoh%areﬁh@hx!ﬂﬁﬂ@ bERURRS-Siscd RBItTGRMNPOR Her isdtaee, WSt ani no aci d
resi dues thin these loop regions are exposed to the surface and | ocat ed

suf f P@i igteduptipmef aaelynent grvrisuthe (FIYA aplypeptide vargnt it Rerstada OPsTiffept i de

101 €1 Srer 84 o2 BnBlof TR Isp L SGHERid [ 0BE b Wbitth ¥ BEGuERbeCUl €5, 5 and/ of
N- gl ycosy JI At on sites, 9 & introduced w thout |rrpa|r|ngthefunct|on of
t he polypepude moiety bmds whereby 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.




ol ecul.e. Such | oops regions nmay be identified by insp n he
t hree-di nensional structure of hul FNG The am no aci dgﬁétq% [JQéOé
constituting said |oop regions are residues N16-K37 (the "A-B | oop"),
F60-S65 (the "B-C loop"), N83-S84 (the "C-D loop") and Y98- L103 (the "D-E
| oop”) . ‘g«gog&qaﬁm no acid residues constituting the |FRNgmH@espLOr bindi ng
site are QL, D2, Y4, V5, E9, K12, G18, H19, S20, D21, V22, A23, D24, N25,
&6, T27, L30 K34, K37, K108, H11123E112,1114, QL15, A118, E119 (see al so
Example 2 h e it r ef rred that  attach roups for
a non- pol yp 4‘15%?“%&&9‘ ‘f‘?gﬁ‘ﬁy%r mﬁf’gla&{oi“é’ﬁ&'ffulﬁ-aﬁ dfg%g'iﬂsiﬂe pSﬁe%ptutdg and/ or
cyst ei RQrid fiafl dGiEipriseiothen Blodifithi e Loe dubsBiuQodsitst &b het ofatet ke ol ecul e 15 In
order to determne an optinal distribution of attachnen sn

G St andBro RGBS LR PR T GORRP R T HGVSH FIBEEOREt ho | FNG

pol Y PeRbh gelypépug@hfawt}a@gmpfas oft d06n RBEFSatRhs AR SddstGhivcanalo &fie | FNG

di meric pol ypept . More specifically, the distance between the CB' s of

t he ahisHestigions Wfﬁﬁ@u@wﬁﬁ“ﬁ‘@f @Yﬁcﬂﬁh@t?b@ﬁ%tﬁm“@?%ups or the distance
bet ween theqy Bé‘&%ﬁ:ﬂ rQﬁ'[ﬁJer 8F QUBHANE o {085 dviRdnieror £ fl. {ftioRsRRdskit ppied, CD for

glutam c 20 aci SG for cysteine) of one and the CB of another am no acid
resi duéFlliGmprqmdg vagient it dimehigréonm 1ﬂg¢e@@£pieatr@ theeférchilesirad tojbs aghieiedof gl yci ne,

- CAlis Lﬁigllﬂt cf’] gﬁ&g?ﬁﬁl Ple Rt Ho%F%ng.]kE N%g %F%@&thn(if?e Rk a0 deb%@ of NVention

any of ances 1s prefer A In partrcular nore than
i 0., k iconjogatien (¢.© tlEvideditpof thedaucpnljmpmeog@ﬁeoﬂbs ngobjreg aci-pavpepligo, t he

am 1o SechcRAAUSES, 0L, IS LENG POLYRSAIL IR UL AN T Bl €7 from ¢ hat

ragmen ere one’ 8r nore amino aci d
resi duesmagnnsiortmltetengnjugwdnshﬁulaheamdedp@chas been renoved, preferably by
substitutio am no esi yJd sin a att achment roup for
t he non- pol @%Bpe g& cﬁ%?%dttsat ﬂge Araae fwd‘?f?é@fl? B ml&rt 3t SR fmgapl t ope.
Epi t opesn-pblypspliad diely; Mner i Hefrbitow@ of i’mubELNGi ria;elém:dmﬁelﬁbaﬁm efithby use of
met hods kno in the art, also know as e |tope in see d.
Romatgndlf1ur non- f BEPly egienpart ,°1°§8’6C?5‘3 m%%é“ ﬂ'f' g’%E?Sisl-ﬁfe\%/lﬂ%NEt hods
Mol B Qbgjudd98 meltid td b@@sed AR iGenWA k@En thehoxaboiyp@uaaﬂommmbommnopat hol ,
1997, 85(3);229-35, Saint-Renmy JM Toxicolo

Lane DEalsrylesuehasapobariryisae gl or noeikalsne Og%éeﬂg@gi?}ﬂl%é%@ & 81 rrg? ﬁod

1's to eskdbl éa@kmaopmétﬁmmgsaaIaaxttdchﬁé;ﬁrgyo yansbiged BB @d}dpgopeptl des of
9 amno acid residues. anti bodies fromspecific antisera towards

[ 'sgéT] amsEtics oFgIFENG 188%%0 azﬁbsluwwﬁ(bﬁmgmuﬁmﬁl BREMFoDFE 25 or
r hul FNG St By fiiidnQk fh- %&?ﬂéﬂ@&éﬁﬁ&b@ i ﬁdgmn@e@ ﬂtlmtaaﬁa&ﬁ kwep Rhages are

identified by inmmunoblottin sequenci ng the. DNA of the. purified
r eact® \ﬂézrpmgalxcosrlhf@nssefqL@ﬁ@@bb*rantl‘ﬁélycwﬂgﬁ%ﬁef de can be deterni ned

TENG The |t RPARGH EELLRpAL gHtB I e HeBp Ok PRI inab be Aoddo Ao 01 e tope
t hat t memn@vahﬁomehesl@%m@wea@d@amg@mamﬁm sefqoence koo SERIR of an
attach T (&rfj%léﬁcntg he}e%% i rﬁu:)smon of the polypeptide to be modified is conveniently
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 1nteresl is to modify any of the 23 C-terminal amino acid residues of the
- parent IENG polypeptlde (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.




pol ypeptide noiety. Functional in vivo half-life and sgmosmldeabbedife is
e.g. dependent on the nol ecular weight of the pol ypeptide variant and the
nunber of attachnment groups needed for providing increased half-1ife may
- depend on the nolecul ar wei ght of the non-pol ypeptide noiety in 10

questi onvobmoasiy enbodi ment, the | FNG pol ypeptide vatimmpiabiothe invention
has a nol ecular weight of at |east 67 kDa, in particular at |east 70 kDa
as neasured by SDS-PAGE accordi ng t@*Laem-ili, U K, Nature Vol 227

(1970), p68gréi| R RitidaT i\tl% g2 0912(%4%%93 ﬂrx&ﬁ%\f 8 Qf’m@f‘e e@rﬁﬁ’é’&md A4 1k0#a ignd

therefore a onal out required to obtain the desired
ef f ect -theThiop raginps obthg IFN(B@Obp@mdd gigcdoyos? amnmolmereﬂulli@s méhadhsedoopr by a

corbi n%@g& ar% a@%&{dﬁb anal. el %a‘nﬁ' 106 gaég lgfgglg@y@ gpm% %@M%@Q?d tional PEG

nmol ecul erw se descri era a conjugated R W5
pol ypephatcen-palypepide armmnimilsurgl a& polyher mnleeults, orparigoimp PESesoldeuldd, (addi ti onal )

non- pol ti de ieties (addi tional)
non- oI YRERN g i B sy B ufibededyiall mhiits 0 dpRafolBRor 1 ses 1.3

g ggd:o E) :rﬁdilad:l%fl: ISack Popsyipaphd ey Iﬁﬂiﬁﬁttﬂﬁte?g% Bﬂpﬂ@ed agg\i}ofkhz %Jade&:fdlﬁel(saﬂld] g Ig ?22: )
o © SRR BN E e e/ T OB S oab e AT TR ST do i o

- nor mal y¥16-R3NEROA-BE6LE),fFB0IB66 €thg BT RPFN A8y AER0T-Bilb) amdf Y4840 JFNG

~ pol ypept-i de_ mpl| ecul es prepared as descri bed herein). Howt,-ver, if desired
the I%I*Q@ yIBEFpkoPag variant may be provided in single chain form wherein

t wo .W\IG 25 mbﬁﬁ%tdcﬁﬂem&@Ha{satu@hgmblmg%c%p@r ﬁin&ﬁg'&ﬂ&dﬁe@nﬂz or4,a peptide
| i nker. Providi %t he | FNG pol tide varia nt in single chain form has

‘the adVenERgELEREE. HRS TRGOHH D! A LEREHNG. CRE! THebit ded. Kaj K88di 11 or ent

“whi ch aiyy 1bg1 AdYANt G9L0US 18, %199 (seé lec?ﬁ%llﬁe @ﬁéfmth'i béneral THE 38HRA1 s of the
pol ypeptidées. For instance, PEGylation sites can be renoved fromthe

r ecept dhatmtmmgt gpuss feromaceypeptideneoiet fopherscaddisigpal rl‘é*glafmé?@twmm@h e other.
Ther ebyndﬁ}H:ﬁEeu% &%rﬁé h@[ ced%%gltek@%\%ﬂ%lkm recept or - bi ndi ng

site ereas t ully PEGyl ate thus provi de
Si gnlf’u cant IIyoxdntﬂOelagemncmﬁ emiuiléldlsmugm 1 atth¢ENGny grvkps; tedistan?ey | nvent i on

02/ 0p1 05 EEHHSES) 489Bl Galel el & Yocshe B BUBHIG bR & S NROEE C000 0 e
| FNG \éa;léé hzstsl abf BBE@ubt:illreI;Kr?ﬁ;ell IfNé?dlm}ené?gJ;?w})iet h@respﬁf)lﬁeajl‘yeﬂhﬁ slemniﬁé . I F:tslt Og ne
I ntro V}/ega ﬂ%@l @B’S%k‘e g‘ElFu 0 dcl 1'8 1 des COmE)I'éSll}%SUC atPa ﬁmel{t%rr%pse%r g'ley y

site. osy I ofn Si I ViV gtycosyl ation
si te, Idu&ancb berweanthp Glag et poep (ML &iryysine, GG Sergapartioaodd, \CD for glutaatic O- | i nked

o e ST R R R BB PSS BT s | 0o e
i nt r odugachnginy g8y higldewiniaed. €& cdst oPAydines TAaE usd insedad o€ GBelt tha NG/ 0
N-glyeos );pgétid% parstio% glé invention any of said distances-is preferably more than 8 A, in
partxcular more than 10A in order to avoid or reduce 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




Preferably, the introduced glycosylation site is introgugc b
substitution. For instance, an in vivo N-glycosylati ongg%"&g’eh%?/&oe
introduced into a position of the. 10 UNG pol ypeptide of SEQ IID NGO, | (of
fragnents thereof) conprising an am no acid residue exposed to the surface.
Pref er abfy o$ad 9;sur f ace- exposed ami no aci d residue, hasgdp@st 25% of
“the side chain exposed to the surface, in particular at |east 50%of its
side chain exposed to the surface. Rétails regarding determ nation of such

posi tion bc~ f i n_Exanpl e herein. 15 The N syl.ation site
oS nt b cuiag o mifkaGy iy R PR Tdon L B et HeHGORI ™ | 00 ot a0
sai d pasinfunobiottid b wgqusking tarDIA @if feasyifiad teadtiveiphazes, shd satjyenduiefable so t hat

the S or. T residuye nakin such site i.s located in said position. It
shoul d BECRFREES deermrhelvehy Ppaationgt heowgtensnon 's%gDBSB%m’Sf its side
chai n expRIENG Thé MeresYidemad rklotGethe isRut@B BeGHER an Bhitdpe tHAt heguct i on of
an in vivo N-glycosylation'site this termrefers to the surface

acces3 B PF sgjecidyl a5 trpd regeier BpdLctioy of aHEFhmITh SOHR IS M%on wher e t he
sugar mRipkMidesn@&lual |y attached. In many cases it will be necessary to
introduce€ a serine or a threonine residue in position +2 relative to the
aspar agi ne Fasitpual iv vivohilEtifeand serugdalinife exee. depeadantian fp medecilehed and t hese

posi ti S J i I are
: %ht\gg @%%ﬁy@-ﬁa’tnﬁ? &selmt (%1 t%]é;@fei-ﬁtf% gFatEa%ﬁ‘ﬁag'H gg%u?% Sl thPHYGREh,

al | one s than 2 r 50% of their side
chai ns iestprosdbilf-bfetrhay doperidapdheoholehidamplight of G noGPIPAPHET Woiet, ini n order to
ensu i r -

ol yo b2 gFbtof e HabGRRKARHE B ol SorPE VELLELK b b OF ek MR o site
or the v&igt olatrlessi 6D, of partivml agleyt 38 YDani mnasgictl by SDS-RAJdReedrdmg hi n t he

- 118 N-term nal. ! acl I S h N l. i e

prefer 2B @emvﬁnilhl?‘;ﬁ"ﬁﬁaemﬁ%ﬁéﬁzl%}tﬁa?&ta}régi @%Eﬁsg I\E\gsniﬁ/%ggéngggg ?‘ﬁﬂ nor e

pr ef er @al3p, kiddhend therefovoadgitivadspb@ti0etdkbia tieretsircdng stadu dedlesintdeffactposi ti on

wherein.only one.30 nu i iS-.I ired to create the site. (i.e, where any

ot her gl;l?i‘srfBXf’éEigd bF@ECIVH{?gi’Y 2%&9?? @gﬁgo?&e%ﬁ%gﬂ irb?‘naCﬁ”@‘ﬂ%@?i‘%ﬁ%ﬂ(’ﬁﬁqa&/cosyl ation

Si t €15 Sn advb @BAysyRities sitds ahdaddi>nAIPEE otk ulek;OF ad disdrai3e descabdadieidinit | ons t hat
.Site at positions

| ead to introduction of an tional. N-g|ycosylation
_ exposed at tHaeT Wf%@@J”@Fte?ﬁg&%M@eﬁBF?b%ﬁﬁ"’i’f&grg’l’?ét‘b@&ﬂfﬁle%t&’“by anino acid 6
Cct obercorPlfes WA 024488d:R0 hor-polyp&ssidd uRsetiaa\suiitasats, Rensts, B3%rafs the side
chain exposed to the surface (1n a structure with receptor nolecule)
i ncl uddaddiioqal) np-gplypenbegupgicdssy Typg Awmvgﬂ@gm@igs’ﬂ?? %303 T,

KI3N+FIadatide a}\{éﬂagﬁy@}ﬁ/dg feli8Skdon 451 8Nor $4adMiSRD gSIT,
D21N+A;(38/ P NI 28G T AN L339 T,I%EMO%%S/O%%%%T, K37N+E39SI T,

E38N20 TEEERSSA0T, E39N+D41S/ T, S40N+R4A2SI T, K55N+F57S/ T, K58N+F60SI T,

K61S/ T, K6 INHX3cheh anPi2 Mded dikibio RGP MondiR AN HERG: o x BN IBRS(CT,
S65N+QE7S/ T, QB7/N, Q7N-i-569T, K63BN+V/0S/ T, E7IN+I 73S/ T, T72N+K74S/ T,
K7 4N+DpeBpgptide. 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




E7S5N+M77S/ T, K80S/ T, V7IN+F81S/ T, KSON+F82S/ T, N85S/ T, 6%%5%@@ T, K87S/T,
10 KB6N+KS8S/ T, K87N+R89S/ T, DOON+FO92SI T, E93N+L95S/ T, X AN+TO6S,
T101N+L103S[ T, DIO2N+N1OAS/ T, L103N+V105SI T, QLO6S/ T, El 19N, EL19N+SI 21T,
P122N+AI 24SI'T, AL123N+K125S/ T, A124N, Al124N+T126S, K125N4- GL27S/ T,
- T126N+K1R8B2081563L27N+R129S/ T, K128N+KI 30S/ T, R129N+R13S/Koz6bBON,
K130N+S132T, R131IN+QL33S/ T, S132N+ML34SI T, QL33N+L135S/ T, ML34N+F136S/ T, 15
L135N+R137S1T, F136N+GL38S/ T, R137N+R2395/ T, GL38N+R140S/ T, R139N+A141S/ T,
R140N and R4 : St i y ' Endi .afdrve to
[ S99T] hul FN %ﬁ“‘%%@bg&ﬁnﬁgﬁgﬁ {’séé%‘gﬁg ?ﬁlﬁg\}\“ﬁqﬁ? EF%EE%Q? %%N%Edf (or
rel at i Vieaghonts iereo€) cougmisesfat kgstene intrhdyced glyctsalatieysitetradganitdenrsbaied sequence
shown i - 2-16 i hdi.cates.. it uti .serine or
*hr eont SRR gH EtE FrsPaly. AR ERARuh JURER SR Reb e BiaCl | 0 P
| ead t Giteniter the uci-pappeptidamoitidis hisagaamoldtyg by cos@Hliakédoor Mditledatgar posi ti ons
exposgd_at the. surface..of the |ENG polypeptide having at | east 50% of the
si de gcrﬁ?iﬂ)f’ %ﬁ%@gé’&n%h&%%ﬁ?@&e Y(in a structure with receptor nol ecul e)
“include: P3nNomGikekstindtiAgShdnt ofch2 Bivintio kBN &S Jmp k8 B/1dast WBIN+A23Sf T,
&Q6N+L28S/ T, INHL33S/ T, K34N+WB6S/ T, K37N+E39S/ T, E38N, E38N+S40 T, 25
E39N+D4_“L'§?GPF3‘1%§N§}F!§VJ§IS‘F‘?’ REANsHAE/ o Jpivo %‘Rﬁ‘@%&%‘?‘*ﬁ%"mmﬂ 66SI T,
S65N+QEfSilerbbl yK@8 Mt A0 Blycbsildiba &85k TniroBu @il éfstiutidB5S/ T, S84N+KB6S/ T,
K86N+K88SI T, KB87N+R89S/ T, K94N, KO94N+T96S, T1O NT+L1035/T,. ,D1%2N+N104SI T,
L 103N+V105SFot ingiprpggpmrn vive X glvaesylatiqnrsite sppy Piposegdrnio Apspikion olibo N+ T126'S,
KL25 Ny GRRESUcTypeh MEBNSIKEABSU A1 (GERLMI ARSUoD) oo ABN KL BB Teid e
- R1I29N+R131S/ T, 'K130N, K130N+S132T, RI31IN+QL33SIT, SI132N+ML34S/ T,
QL33N+Lex o5 o theauiesp Fraemply said pabaemre} aming pdd kestll's 8y o leap P3N+ R139SI T,
- CLIBN RIS oon T 39N AR, TR 40 REAQNSSY 42T sitib@n:RLASbdel ¥ i on.

being indicated relative to [SI9T]hul FNG with the am no acid sequence
shown ithe SE@ct. Dewds tesadinng detrainaien af guahnesitiensesaa e fomddmBrmmplhkr eof havi ng
t he am'd]%%-lgci d sequence shown in SEQ 6 Cctober 2005 W). 02/081507

PCT/ DK02100226 28 | D NOS: 2-16). SIT indicates a substitution to a serine
or- t b¥ eoni ne Thediglyresylgicafsie idihypoduced ih sedbri way thashalacsi@glof sdid sittiions wher e

o oo R R OSSO S RS S Yot g
- KB61SJT,residucDbBiMg vpGudy sitd 49 Ncatk@hShifl pofiBa 1t sNBFSLT nudk@IS/dThat KuiNihe QLOGS/ T, :
S R TR e DA S SR G T S
R140N (vadsintrbdwationmftan imoive N-glhanayi2hdb siié thid ®rs idfes ohihe purxpasedibiloy t he
surf % eof }iaename}nos EthIi scl eucgh%invgntﬂ?eoéjc}sitirog %%Qrte%{e srtg[g)zlar%:cl){fl:t(; )15) dctually attached. In
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




' 'RL40N 10 (positions with nore than 50% of its side chaln expos to the

or nore preferably GL8N, E38N, D63N, Q67N, K94N, S9N, ¢ ON and

surface i cture without receptor nolecule). Usually, it is not
pref erred‘g?gyﬁ?srli%oyoduce N-gl ycosyl ation sites in the region constituting
t he receptor bi nding site (except in gpecial cases, of t he section _
entitled "Variants with a reduced receptor affinit Accor di ngI y, the
mut at i ofesidusNhYD af leagt @R qf the sgjerchaigexpeged mfwsé FsiygioRmith D) 7 T,
D21N+A2§§/ea}0r@g@uﬁgﬁ§§(,ég K34N+WB6S/ T, K37N+E39S/ T, El 19N and El 19N+S

121T should nornmal I'y not be@afrforrred unl ess a reduced receptor affinity
i s desi (N + PP/ BINaYSHF, SFadrrAdd/ T il $5/8F K1 gE 88l 5$/Avent i on i ncl ude

a vari a4 NG ! g@f’ ﬁghéhgggmggg NOBheaT HANG-SHe am no acid

sequence shown I'n wherel n’'sai d variant exhibits | FNG
acti vist YB26NdLIS/THOTIODABYESKMN+ Wa6S/ ToK37H NPT INHIBP BT, E38Mct ed from t he

eSS, BRI R O G BT R SN ar T bry RIS S48 Fom e o olip
co nfsi;; iﬁﬁwgbﬁmms?r@mmmmmww, QWﬁﬁW%Mﬂggﬁéﬁ (r)lTrmr e
Ro1T anpoESeat sBa Y AR AR P R A N YRS T er estimg
enbodi NERSN-¥713I€, KSOSFN IV 7ON+FE IS TR 0TS 28/T, BB/ B MNM+K66/T, Kisraguent s

2t n0Eeo P Ao RRLRo O, LoBYRERTR rBIRbsPr RN RebErdss | ot tvo

l nt r odupesi N b3¥Psy ] NN 04571 ER3NEVE 084/T] @asds/t, W2 19K fibFabians, in
parti cuI ar subst i tutions. |eadi n?%t o the introduction of 30 the at |east

two int¥ A 2A/G1 HLENHARP N AT2% AN B268y KBV 13248 ect ed from t he

-group ?szmmewf}lm%lzb’é/ﬁmﬁ%&ﬁm%@&1%13@&'\'1(% K61S, K61T,
N85S, N85T, K94N, 06S and T, nmore pref erabll)é sel ected fromthe group

consi st KNS 1RABRI31E1Q183SER WBM'IQH%tB NMEHELBSYT, even nore

pr ef | i t ABN+SA0T, K6
o A RRRI R P SRR L SR RIS B SRRk KT SRR L1 FRRY)

PCT/ DKOR14900ard RIAGN¢ LI the subshistign beingindiceled redative vaiSoqhthvEd¥priti ng at

ka7 s R PR en R BESAG 16 R FdcEa DA GG bt Al B dent
G18T+ I\B&T;ngmﬁmm@ﬁ& m{iﬂ;ce EB3SMHEAEDNBEDS A 1h) KT TrdidHck.a shbstitationdo above
| i st.s of subst.itut.ions. referabl e t. sel ect substitutions |ocated 5

wi t hi n 1178™9 D?lg?fﬁsﬂﬁlg? pgﬁrﬁ@y%ﬁrﬁmﬁ% SPYtEs, in particular within the 97
N-te2@i nal Swbstitutions ekt lbﬁsmdmﬁucﬁdiﬁoflaﬁIhlﬁhﬁﬁﬂaynegwjzdo@lﬁanmrsitaazt of the

et RS e B R bR el B e P
chain exposed to the surface (in a structure with receptor molecule) include:
P3N+V55/T, K6N+ASS/T, K125/T, KI3N+F155/T, GI18S/T, D21N+A23S/T,
G26N+1.285/T, G31IN+L33S/T, K34N+W36S/T, K37N+E39S/T, B38N, E38N+540 T,
25 E39N+D41S/T, KSSN+F57S/T, KS8N-+F60S/T, K61S/T, D62N+Q064S/T, Q64N+I66S/T,
| S65N+Q67S/T, K68N+VT0S/T, ETINAI73S/T, ETSN+MT77S/T, N85S/T, S84N+KS86S/T,
KB6N+K88S/T, K87N+R89S/T, K94N, KO4N+T96S, TIOIN+LI03S/T, D102N+IN104S/T,
LI103N+V105S/T, Q106S5/T, P122N+A124S/T, A123N+K125S/T, A124N, A124N+T126S,
KI125N+G127S/T, T126N+K128S/T, G127N+R129S5/T, K128N+K130S/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+R1398/T,
~ G138N+R140S/T, R139N+A1415/T, R140N and R140N+S 142T, the substitution being _,
indicated rolative to [S99TJhIFNG with the amino acid sequence shown in SEQ D NO 1

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




However, in order to becone of a sufficient size to igé eg #@% serum
“half-life it is often 10 desirable that the polypepti %%F €s nore than
one additional in vivo N-glycosylation site, in particular 2-7 or 2-5
additional in vivo N-glycosylation sites, such as 2, 3, 4 or 5in vivo

N- gl ycosybadmseqn7sites. Such in vivo N-gl ycosyl ation sid@afmhBoREeferably
introduced by one or nore substitutions described in any of the above

l'ists. Furthernore, it will be under3®ood that any of t he above-nenti oned
nmodi fi t th.an e ns discl osed
in theﬁgé\t %rll %%@r‘?‘?ﬂwg& %tﬂg(ga{}%nanim&f% ﬁ%o%lﬂeve E}eﬁ%gh}poptl msed in
Vi Vo glthtemnyelm:ndlmn sites", in particular wt h the substl tution GQ6A. | FNG

vari ants of th i.nveniion wherein th 0 a nol ecul e,
whi ch has . SEPERUPES TSRS et 08 3B R AR 24
enbodi rge)mbsyﬁfhoh Big: mﬁl\aemKlleI(hEBSl{’FNﬁSmmm EBSNSE@HN?IN& KI61S{Ir fragnments

 cyoteRepe it SRS A oA BN SRR Bl e Rl

pol yperztﬂadﬁaﬁaam Ilppmcdlarxcpzsrf rcagmeaugsﬁrhﬁsmf)ﬁasmlmngsm amino acid
resi due eg}posed surface. Prefe sai d surface-exposed ani no

acid r &97HuBSRHS: 1?3[?53@&%?4&@%0%@ héz‘lﬁ é@%@]ﬂaﬂﬁl RIZA SRRpitions WHR % r f ace, in

parti ClArnsaf ofli838d cRBVe:PhsddliS R isfeace %'a@tﬁ%ﬁﬁ%ﬁﬁleﬁ&e&éﬁ%r ﬁié[efcﬁlgfa Details
regarding determnation of such positions can be found in Exagé) e 1 herein.

For i not BeeserrefeiahytG 3N, ESHN. PHRY. Q@éTdKP@h TONo AL 2AY.drL 38N 2ad Byt ne resi due
at  PRPiddsRidRs witk %%&ﬂaﬁko% ReiSyEd (ﬁﬁfﬂ eglgos,reﬁ'?o tnE N0l Y PEREdAS @R occupi ed

by am no acid resid havi ng at st 25% of the side chain exposed to
t he surf¢canter1@01hmde)structure with recept or nol ecul ) include: QLC, D20 P3C,

- KeC, E9C,

K34C, N35C'\%%j}&@Egg&gé%%%%gg%%@ﬁ%@%ﬁﬁﬁﬁgg(EDGN%K%%% O%%g?f D63C,
Q64C, $65@epQb FndingBBC cxEDt () spFAA CpseK A4 Qe EE66) coMA8T VVizdG,witk80C, N83C,
S84C, C, , K86 104C and 6
Oct ober” @6%6%9%5%@%5)0$%%%1P%%%%§§n @Jé@-éﬁ’s@gég gI%Te sdg&f |1\tNut| on bei ng
i ndi tAtCHEN-B82AT, EﬂéN&DZﬂSQQID]ZMHSG/DMG%M&@SSim KpiraeWebS/Bequence shown in
SEQ | f h th '
o RN RPN U SN o GRATR bRy 22, T
mtrodm@:tubme@fpmaaﬁmﬁy@dteuecbm due at posi t| ons exposed at the 5 surface

f the | 1N tid d ied b d [ t | t
S0% of ¢ el EPOREROF PO CYBBLsar (b Dert BHFS Ao oGS LRDw T h T ecept or
ol eculng):1 (di@iagﬂhems BR€aof hidhKs; thddan a&aa&lueﬁ&&ﬁow@aﬂ@cg N2HOS:2HC, G31C,

K34C, K37C, E38C,. E39C, . K K58C, N59C, D62C, 4C, SB5C, K68C, E71C,
E75C0 [eiein saliyarianieghl bltkﬁlsﬁ@ aqiigity-and vehiph eempsispsas feastgys GubSHRURA 04C, t he

subst i aitde@Irrdie iRGrouptiondtiag of €188, T G18S, G18T, E38N, E38N+S40T, K618,
K61T, N85S, N85T, K94N, Q1068 and Q106T, more preferably selected from the group
consistihg of K12T, G18T, E38N+S40T, 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




10 [S99T] hul FNG with the amino acid sequence shown in gEQihiaNehd (or
"relative to the relevant fragnent thereof having the amno acid sequence
shown in SEQ ID NCS:2-16). Usually, it is not preferred to introduce a
cysteine residue (and subsequently attaching the cysteine residue to a
non- pol yyyepep#leo’noi ety) in the region constituting thePGRRERIO0226 bi nding
site (except in special cases, cf. gs section entitled "Variants with a
reduced receptor 15 affinity"). Accordingly, the nmutations QLC, E9C, Gl18C,

H19C, [b&tufed® v1d§314@to d%ﬂ@n%ﬁxpﬁ%é@@tl@ﬁ@wcﬁhdﬂﬁfoﬁﬁw yiyaedyldaen pekf or ned,

unl ess a reduced receptor affinit

f bl d
et ol riaclids RIgEH G LT R PE st ST ok TR T o 2 Nt < S PR e, o oup
consi St 8lciN Gl NBSE ARG 10 NBRAT, MG 9 Ses AR5 AHH324C_ I

anot her 1nteresting enbodi ment of the’invention, variant of SEQ ID NO 1
(or 20 fradivemihe sbprerlistsfof Iﬁ‘ahﬁtlhlglotlﬂaet lammb&dpdel%qmwosmmed n SEQ ID

NGS: 25 W&hlﬁﬂ%ﬁflkﬂe@rﬁhﬂ ahﬁﬂ?&a& {n%‘JHf%EB{ \%i{ﬁﬁl%% & $Sminbne at
| east two no IFcations, 1n par su utions, leading to the
i ntrodwetdresidaf. t he at | east tvvo cyst ei ne residues may preferably be

selected fr Z%@G ou onsi.s of N10C Nl C,. .N83C, K94C,
N104C and ﬁ% : gé)lg%ﬁ%fl ﬁ%oag-l)?g%n%l esmgff-nuoag%\y %th it “kg% aﬁis%é %P%/lluﬁaworl se to a
vari antglmﬂpaﬁcmisitgpaﬁnoﬁsmhﬂastorhmed totSEQUINCEG: 1oy $taginsats tresdofiues i ncl ude:

NLOC+N c NLOCHE N5 +N83C, NI OCHK94C,  N1OCENT04C,
N1OC+ATZRE YeRiBE: g‘g@“’ﬂ‘fé’gﬁ%‘gﬁ‘ og ‘T\ﬁ%&‘ﬁ%@ﬁ@fﬁ FEEEER 04C
Nl6Cﬂ(l\]c@ﬁ&bIeEBﬁ@i@iﬁ%ﬂptﬁ%&&hblﬁ&@,morEﬁﬁﬁﬁ@ﬁ&uoEQSEwMNchcﬁﬁ&MAl24C

N5S9C+N83C,. N59C+K9 9C+N104C, 90+A1 N83C+ +K94C,
NB3C+NTHHER PRESHA ’gaé\l? R@A@%&M@* YR salfxilée&cfua g f%feﬁea ¥ac. As will

“be undesioglcbdRiibiiico BueR gh SYSNGIRGsyILDh it (25 proRyabi Bf-edabd iy be
conjugated to a non- pol%_ge ptide noiety, such as PI)DEG or nore preferably

NPEG. . TRE O {5 UBYftions drsehsdie f‘We"fé@f‘s%béY?}]é“%ont ai ni ng pol ypeptide vari ant

-and the pol YiRherHBicEl WilEbe iR bSYSnd boddihetiidcalRifPaRARr . €. 9. as
described in the section entitled 6 October 2005 WO 02/ 081507

~ PCTI Broprouzembingd witloapy efdhg medificyions giselosed in e sestign entitied “YFNGn usi ng a one

step B8k el ifvehi 1L ot ion. The
ot o e e R Rl SR oS BB T

coval ertPYiHoN&PRAPEG to cysteine residues using cysteine-reactive PEGs. A
nunber of highly specific, cysteine-reactive PEGs with different groups
(e.g. 5 orthopyridyl-di sul fi de, mal eim de and vinyl sul fone) and different
si ze PHEENG(varaws ki¥ae ingerglan whereh kbayn-palyieDbide moietydDa maiecls, wibel) haar e

AL Oy e aEUAGH e B, 0 That any of the above-mentioned
nmodi ficati oiﬁsmu&y: pefeoedrnheiiimentiof meeim;entixﬁn thin &1V dhariiant af SRGED HWGL| osed in
the s e(it | 2Abne men s'tﬁelreeo éb%’;%gcs\é feas%%glg 1n(t)r duceg cI Pe\{i?cnrtcmgue For instance, a
' cysteine residue may be introduced into a position of the IENG polypeptide 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, K13C, Y14C, N16C, GI18C, HI9C, D21C,
NZISC, G26C, G31C, K34C, N35C, K37C, E38C, E39C, $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




100 with optimsed in vivo glycosylation sites", in parficuylar.wth the
substitution &6A |FNG variants of the invention V\herttélbr(#’tbﬁ'équsﬁ st

non- pol ypeptide noiety is a sugar noiety and the second non-pol ypeptide
"nmoiety is a nolecule, which has cysteine as an attachment group 15 In a
further yphef@i4ed enbodi nent of the invention the | FN@asdanizzof SEQ I D
NGO 1 (or fragnents thereof) conprises at | east one introduced

N-gl ycosylation site and at |east ong0 introduced cysteine residue. Such
vari an y, be. prepared hy.sel ecti.ng, t j . I .in the two
prec ed&'ﬁb%é‘&eﬁ ?uggtém@oé]s%eﬂgﬁ?{%‘%g%(ﬁﬁeiagﬁ‘?té’ {gg%ﬁﬁ I ONns lg?&?%%]!r“g) %};C% ng N

gl ycosytquehd@zhswih BSSTEQID 0¥51 @ir ndativess thaedevaneSggeont thetepl havimgeleer , in a
preferred enpodi nent . 20 .0 iy jon said variant conprises

subst | ERTOTE SEYBES %ﬁ’“@ﬁ%gﬁbﬁﬁ %&%’gg%ionsi sting of KIL2T+N16C, K12T+E38C,
K12T+N5S9C, KlwfittNSaGhatdilis kRdGuctich DT + blddfe resifdeal pASR4(E ex 6ak8d i C,
G18T+E38C, Gl8T+N59C, GL8T+N83C, GL8T+K94C, =~ GL8T+N104C, GlS%g.ﬁé@C,
E38NSsawfackobrbe TENE mekupeptidR R0 RRIGAREARDING REY ESS IS BRETS EAerplB3E,
E38N+SHLTHdeAbin BH AR iNd04 G a 4Budnds Witk48Epdd BdleculKpibdiudél @G, K61T+NI 6C,
K61T+E38C, K61T+N83C, K61T+K94C, K61T+N104C, K61T+Al1l24C,  N85T+Nl OC,

N85 T+NKEC, NBGTE 345 168 BFNBTEC, CREGTIHIISA & 34Re8TINFTEE, B35 Kra paC,
KOAN+N GOHNRC 83K 4BHNGBGC, KIANTNAAC,
K94N—f-1%gﬁiég Qoéﬂ%@%ﬁ%&%@%gﬂgsc QLO6T+N59C, QLO6T+N83C,
QLO6 T+KIAE 4n2Q DEBLramdd 04qothe sdptifyies %‘Iﬂ?cﬁtﬁ%ﬁlﬁmé Yroup consisting of

3N TN A A A M O R N S oduced
cyst ei nelevaasiragneentriprepf fvérzahd ymive acdnjqugaestiowninaSHOH POISyHEPt | de. noi et y,
ouch 22 PEC BT RLSLELARL TSR, TOG AP ORIGRIE,

cyst ei ne- contat it hy PoPypeptide varran ymer
any 6 @Qutobeine280me W HHLAGIpePidRGoitPKEZhORRRE coBRitgwitiabb@piminner, e.g. as

described.in.the section entitl "Canj u i;ap f. I I ule", -
e.g. | 1&?%?%?&626’(8?‘% 9 fpéaf)mﬁ%af??o(g'e% S‘i;c‘::(rt)ilo{l ﬁ%ﬁ}sefl eg%“gflémn%gﬁg%%df rg?%p Z‘% toin
sa: FleSQﬁﬁsznAcd&r&ufglﬁﬁbé mumﬁb?s@{]c,imgveaaeﬁﬂaﬂ, D@S&}d -NEF&MEuKWér nor e, ib t
Wi e t ood t hat  any, o e ove-nmentioned nodification 5 may be
conbi néag%?fg:éﬁwﬁdp@ﬂg’ rf%h? P?@W%Hgleﬁﬁi aslgir%‘bcggaﬁcf’?{mi RIVALES f’%rr?a'ent itled
"I'FNG vari amire ﬁefe?ritﬂy,isﬂﬂﬁyﬁtéﬁﬁﬁ’ke%ﬁd’is afoidiided @ aisobstitutian gélycakiydmt i Onh
sites", in particular wth t I i —1ENG variants with a

r educedhs FEYHtBFsEE FIATO(- %‘éﬁérg%ﬁsgé@%#@g%‘g%hdéﬂs\%ﬁdﬁzﬁg f-life of an
| FNG pol ypepf ifdencyRiw6htiRg etnBodREAOASR intdifod, @EeALiMi-ofSHQADAO:1 (or

internalisation and thereby decrease the rece - j ated cl earance.
20 fragments thereof having the al¥1in0 acid sequence shown (1;n %8 ED ﬂeod§:§-1 comprises at

least two introduced cysteine residues. The at least two 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




The receptor-nediated internalisation is dependent upop dcrt\(eoeefzbﬁi ty of the
| FNG di mer for the | FNG receptor conplex and, accordingly, G vari ant

. Wth a decreased affinity to the | FNG receptor conplex is expected to be
internalised, and hence cleared, to a 15 lesser extent. The affinity of

t he | FNGwahiarersot o i1ts recept or conpl ex may be decr eaSﬁdrij()z/@Qj’sf orm ng one
or nore nodifications, in particular substitutions, in the receptor binding
site of the |FNG pol ypeptide. The adilno acid resi dues which constitute the

r ecept o4 f i s of

Subti ¢ Ty TAgled iemer el Blle ik, e YR Sof hBleolin ERAAIAS

subst i t maingneferied t@m@@ﬁ@pctmﬁhh mefatred mﬁbodrfmdPE(hmih@theM@or med gives
rise to S tio i.te. Thus urt her

b 11 c PR S Lt o ey PR B RO Res Bk iRt BBl ™ OF s
D NO 1 Kiges. ArmgrbendfShighie speoifil, gewripeirsesvee EGeash ddfeentgdiugsi(egt i on, such as

stituti . 1n . the receptqgr. bjnding sit as._def] ein Mor e
part i SU‘WE’PPV‘&F HIQUI?ET\’I@ﬁg% aﬁg35‘9"S@gongg?ﬁﬁfrcflg%réméfm%%e(g’gagbf’ﬂf&%}f i cation,
pr ef er adsl 5y, suuldsa I112l]l:IDaQiﬂ 15 WhiaXdie con@adreiaipivaiifble .3/ Grobk SHey&asy| ation site,
in said rece g‘h}ng‘%‘;r{i'?e For instance, such substitutions may be
sol oot RPFRGHIE “@‘P B &king of QLN+P3S/ T, D2N+Y4SIT, YAN+KES/ T,
VOSN+E7SI T,  EOMHLbELaldrstolid 1 4SinE abdekIMbnticieiNn o8 8Fion A ohblided
; 820N+V22§4T D2IN+A23S/ T, V22N+D24, S/ T, D24N+@&26SI T, G&6N+L28SI T, 30

30N+ 3%idh any ok dieNnsssidealions diepiaqsindky sectiqeraptifiad \ NG wreriapes ol fe pryenigeT

El 12065 it ta;usewu;aw%@;&ﬁaxm QL INMUTEE Fitn ML SMIRA6%4. Bl 19N and
El 19N+S121 referably fromthe group consisting of Q N+P3S/ T, D2N+Y4S/ T,

EON+L1I S/ T, K12N+Y14S/T G18N, GL8N+S20T, H1ION+D21SIT, S20N+V22S/ T,

-D21N+A21%§b%an’6§é('§yf%§@§/e:?uon%b§#§@?r§ no;ﬁ}%lgiy\%}ﬁ%és ﬁg%y;z& g%ﬁgb'}é 7S/T, 6

Cct ober 2005 WO 02/ 08107 PCT/ DKO2I 00226 9N and

El 19N+ SH2 1R seiandmothwebp eniide fnobéiyls ¢y owdehiat wionh Bas @steing as pogidcivogrs conpri si ng
an am ng acid residue having at |east 25%of its side chain exposed to the
~surface), 'nore preferably fromthe group consisting of QLN+P3S/ T,

D2N+V34S/ T, BE@mhbﬂlsﬁfﬁrre@ﬁlabbdimrs NE-B2 mwenmthMﬁﬁianmsm

02 A3 A R DA P IS o
conpri smlntg:luac:ﬂ @sfeino reaxgiug. Such srmmhnts dmxhelpgepated Ibgasltctii]@%a]fcs1da$ si de chain
o oSy AR S ARSI, ML o RSB 201, 21109 ©
K34 N+V\Bykos Biohi3ahd cﬁl&ﬁd\ftﬁiﬂlﬂci JrespAdiiv8 N HbROder 1ia a@li‘éferﬁld]e&ﬂ&b&rrﬂeﬁﬂf erst
pref g5 Bl g LM araue const sty ng, of, GLANISZOT, | HIOWDRIT, PR1iveA23T
KI12T+N 16C KIZT+E38C, K12T+N59C, K12T+N83C, K12T+K9%4C, K12T+N104C,
K12T+A124C, G18T+N10C, G18T+E38C, GI8T+N59C, G18T+IN83C, G18T-+K94C,
Gl 8T+N104C, G18T+A124C, E38N+S40T+N10C, E38N+S40T+N16C,
E38N+S40T+N39C, E38N+S40T+N83C, E38N-+S40T+K94C, E38N+S40T+N104C,
25 E38N+S40T+A124C, K6 IT+NI10C, K61T+N16C, K61T+E38C, K61T+N83(3, K61T+K94C,
K61T+N104C, K61T+A124C, N85T+N10C, N85ST+N16C, N85ST+E38C, N85T+N59C,
N85T+K94C, N8ST+N104C, N85ST+A124C, K94N+N10C, KO4AN+N16C, KO4N+E38C,
K94N+N59C, KOAN+NE3C, K94N+N104C, K94N+A124C, Q106T+N10C, Q106T+N16C,
Q106T+E38C, Q106T+N59C, Q106T+N83C, QL06T+K24C and Q106T+A124C, more
30 preferably from the gi‘oup consisting of E38N+S40T+N10C, E38N+S40T+-N16C,
E38N+S40T+NS59C, E38N+-S40T+N83C, E38N+S40T+K9%4C and E3SN+S40T+N104C.
As will be understood the introduced cysteine residue may preferably be cohjugated
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




Such variants are contenplated to exhibit a reduced r ge)%i er%(ﬁé nity as
conpared to hulFNG or Actitxunune(r). The receptor af cfy may” be
nmeasured by any suitable assay and wll be known to the person skilled in
the art. One exanple of a suitable assay for 15 determ ning the receptor

‘bi ndi ng ved bi/mziidey 1S the Bl Acore(r) assay described i npélralkoeh®2€t at Int.
J. Biochem Cell Biol. 30:505-516 (1998) Usi ng the above-identified assay,
| FNG variants considered useful for3%fhe pur poses described herein are such
I FNG vay, r.e i te f the Kil-val ue
of gl ycosngaI?‘zendj\é?% 4 e%&@%%ggggg%g%@%ﬁg ig‘o;&@?h %xalarﬁ??'g@ r?he Kd/ val ue of
t he | FN@lawale) peptin cmlgm;pebeaplneﬁmcmn tllﬁS@WlSQmagmrpf%rsedﬂo a59§d e. g. 1-20% or
even a % v Kd-val ue of glycosyl ated

[ S99T] Eﬁﬁtﬁﬁéﬁm%ﬁtpoﬁﬁﬁn %%#}é (S]ﬁ {npggch | FNG vari ants havi ng reduced
recept or af Fisthdryonsj it hfllébﬁ‘lllddbﬁstoad rtleadan;emf thd #6N@E-mettioned yodidicgriondhen t est ed

int "Primar erei.n anpl e c G pol ypepti de
vari lmar%?c ngﬁiwat%a 5‘%%8? m?‘ﬁgcgs.{ﬁg%dlfg?lgseaclh el‘c’%o%?n&&egl %%Arfér;:le(r) or 25 '
r hul FN@anﬁzt@fﬂzk-u?@%ousuﬂfbpa&wkdErﬂ%zo Elyensylbri @08t oY, inlpatt@ianfvithhie specific
activit g%t?rprrunne(r) or rhul FNG As nentioned above, such ] FNG

vari anf bs&F"émE 8npl ated to possess an increased serumhalf due to the
reduced receptor nedi ated cl earance. Therefore, the |IFNG pol ypepti de

vari ants accor di ng to the aspect of the invention are contenplated to

ful fil e vaEay co it L stalndey ct to increased serumhal f described

previgusly bRE @R 1Hc1€é%8ﬂ%%fuﬁfhdﬂﬁﬂéo?%ﬁb@ﬁél%&ebh%@ﬂdb@ﬁ&@ﬁ:@ﬂa serum
hal f-1ife Evidently, any of the above-nentioned nodificatiqons giving rise

toar M&e@tqr@e@m@rmw@ﬁwlwga@r theraby Jecrpase Brree BRI TFUAG of the

- other nodi f irgatd QNG rﬁécﬁ&écﬂ%@:ﬂxaﬂ@iﬁ%h%d BndeRBIpbh Bl a8inifye (iEOENG cat i ons
nmentioned in the 'sections entitled I%G variants of the 6 COctober 2005 WO

021081307erPaThOROI 00a2® cogwlex rav@rﬂcmséﬂn@m 40 IGPE; erigw ity aylepreased| at i on
sites” affidlt'i'}@h\é%e@éc%ggfec&%ﬁf e 18 %ﬁ%{: = %feﬁlaﬂsetdhﬁld HRG: ROkIPEPY | de noi ety

is a sugar “nolety"”, lants o e invention wherein the non-
pol yiPeptsccdexwni.ety i s a nol ecul e, whi ch has cystei ne as an attachnent

group” and &hg%nltyawﬁ:&\fg nhdlSo h@é@@[&gcgglmgg e bbRedt

. non- pol ypeptide no I'S a sugar noile Second ‘?)}n pol ypepti de
moi et ypeﬂozanmbmnm,re mhditibativas izn:y&tiejlm:esumuainnam e aveptor ndiogsite such as

pol ype it FANG P Rgest e e R TSRl i AR R e B b BB HIE, 127 i ety

' | s pr eﬁsaateainb%lﬂkdampteenleieimr@ﬂemsgompsutmtmns itmt magb@[ﬁerﬁmpei gmer nol ecule, a

| N- 8|0 2 Ifiééf(f:a’é‘i%fq n%““&?la‘:@ﬂl%g&ar gh%rzﬁrig%d?%e gglienqmdliﬁuo&p e’?‘ﬂ-@%‘ & agents may

conf er glVBS rise to the introduction of an N-glycosylatxon site.

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,




desirable properties to the | FNG pol ypeptide vari ant, é@ggo%rhm
i ncreased AUCSC, increased serumhalf-Ilife and/or red nogenl city.

The pol ypeptide variant is normally 15 conjugated to only one type of

non- pol ypepti de noi ety, but may al so be conjugated to two or nore

~di ff er entvotoypsse7of non- pol ypeptide noieties, e.g. to aqbyimeneol ecul e and
a sugar noiety, to a lipophilic groug) and a sugar noiety, to an organic
derivating agent and a sugar noi ety, to a lipophilic group and a pol yner

ol eCU'&usﬁ%zzmrEﬁgﬂlaHQ ?Pék#s@zimntﬁid%ﬂn%m-glwﬁ?ﬁu&f sif80f; POl ypepti de

noi eti es these are preferably a sugar noiety and a pol ymer noiety. 20 The
conj ugatositinng entprsing an pwie adidfrésiduermevingai-lgrst 3% pf itoidawdipisterpesedisy be done
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glycosylated [S99TThulFNG 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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polypeptide moieties is described.
25

Conjugation to a lipophilie 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 faity acid, a fatty acid diketone, a ferpene, a
30 prostaglandin, a vitamine, a caroteltoide or steroide, or a synthetic compounti 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




activated PEG polyners include the follow ng |inear PE§5' gHSzgﬁé; (e.o0.
SPA- PEG. SSPA-PEG SBA- PEG SS- PEG, SSA-PEG SC- PEG & r SCM PEG)

and NOR- ‘E’E@mgﬁ%}‘f PEG EPOX- PEG NCO PEG NPC-PEG CDI-PEG Al D PEG
TRES- PEG, - | ODO- PEG and MAL-PEG and branched PEGs such as

PE&- NHS and t hose di sclosed 20 in Uz, 932, 462 and US 5, 643,575, both of
whi ch references are incorporated herein by reference. Furthernore, the.
fol | owi KGO HI the axti coh &S daserehse b Badassrelydn Bentidp gyntessisy tohe Vileyi Neywose  usef ul

pol ymer vk ok 681 iagH k1 Phfsy! ation chemistries: US 5,824,778, US
5,476,653, WO 97132607, EP 229,108, EP 402,378, US 4,902,502, US

5,281,698, US 5,122,614, US 5,219, 564, WO 92116555, WD 94104193, WO
94/ 1475 7 8247, WO 25 94128024, WO 95100162, WO
9511192?“%%’2%68’%8”%6%%%490, WD 96100080, WO 97/ 18832, WO 98141562,
WO 98148837, TP Q9h3 2dcietnle Whe3on 328 %he pHIPO@I8 24rb0t m¥yhe AGAUGBR1L, WO
98132466,,. VWO 95/ 06058, EP 439 508 97/ 03106 96121469, . 95/ 13312,
b 5211 YT ROENE Bt sk ot R P Shirhs D Kottt gpisdly wilp)
96141813 mokuROWEIgh 4D the S gbof406-10@E00 1o 060-60,600)a, BRRhGO M (BERngd IF
5,382, 6 3 P 400 .472, EP d 4 31 pecific
exanpl egg%qfﬁg%@%‘frgag@%@@aay% r“é'z‘ﬁézf“tgi3 8@91383*%@?@5&%&&9%“38@% ing to
R B By AL B\ L O VAL PEQ)
- . prefera vi nyl sul f one- o - : i m de-| - ,
pr ef ‘;Eaé/pgya_l?yn%vgpmo Lllﬁq:&}‘:%gh( @QWEgﬁanél 15@9&5&9?%%1- i 8 PP PEG
((OPSS- PGleculiredi@it ablinufs 1D 2af 103095000 DRANS IR AH PHO26A0RBE. 37
ort hopyri dyl -di sul fi de7nPEG (OPSS-n-LPEG) . Typically, such PEG or nl PEG

pol yners wi | |'Wheibiaed abayt padyrer mglestyies Bempimathe iowl tabaw” kdicalgpatit 12 kDa or
about 2§, at-gla%rﬁéérﬂléi&?&a'r BioRf anli e RUYBERR: Hlere WiliNdoARIIARD, T he

activated pol ymer nolecules is conducted by use of any corventi onal
met hod, ceatag malscudar sysighb digripgfiontie a By polymer refagdtiomces 5 (which al so

e A R S i
Appl i catlfiorind a paigraritghin asist (on poly@cnomrawm—g@m@ 3 polymat whiph _
vong.  (‘T0R53 A el OB o APl RRI ST e VAR BB Tl ore
Press, grBgra Rat on; G T. Hermanson et al., (1993), "hunobilized Affinity
cySt of ner es ey QLR falsbRcingbi tahimer GorcGUG Ry Paltthsy vi 1 a
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DG T B 1 o e ¢ hat
The. actHUEBrER <ttt gt i GAve bRy wRy R, of any oult
' biopolymer suitable for reducing immunogenicity and/or increasing functional in vivo half-life
- 25 and/or serum half-life, Another example of a polymer molecule is human albumin or another
abundant plasm:i protein. Generally, polyalkylene glycol-derived polymers are biocompatible,
non-toxic, non-antigenic, non-immunogenic, have various water solubility properﬁes, aﬁd are
easily excreted from living organisms. ' |
PEG is the preferred polymér 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 Shnplc (only one reactive grbup is available for

conjugating with attachment groups on the polypeptide). ‘Consequently, the risk of cross-linking




'to be used depe'nds_ on the attachnme-nt group(s) of the ept,| var.i ant
as well as the functional groups of the polyner (e.g.gg%q\{%tf?éhﬂio

~hydroxyl, carboxyl, aldehyde or sult*yl). The PEGyl ation may be directed

towards conjugation to all available attachnent groups on the pol ypeptide
vari ant woogesisich attachnment groups that are exposed patrninee/oens f ace of the
20 pol ypeptide) or may be directed towards specific attachment groups, e.g.
- the N-tcrmnal amno group (US 5,985 6265) Furthernore, the conjugation may
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groups wt ynmer nol ecul e Typi cally, the nolar ratio of activated
pol yhe rPolmahaebuﬁ @brcmnfmeyp@pw,@k@omrat@rherqusbm@@enpe) Speciigroxpapleast 200- 1,
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However, I 0S may use o contehpl ated
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o 97!32607 EP 229,108, EP 402,378, US 4,902,502, US 5,281,698, US 5,122,614, US

5,219,564, WO 92/16555, WO 94/04193, WO 94_! 14758, WO 94/17039, WO 94/18247, WO
25 94/28024, WO 95/00162, WO 95/11924, W095/13090, WO 95/33490, WO 96/00080, WO

97/18832, WO 98/41562, WO 98/48837, WO 99/32134, WO 99/32139, WO 99/32140, WO

96/40791, WO 98/32466, WO 95/06058, EP 439 508, WO 97/03106, WO 96/21469, WO

95/13312, EP 921 131, US 5,736,625, WO 98/05363, EP 809 996, US 5,629,384, WO

96/41813, WO 96/07670, US 5,473,034, US 5,516,673, EP 605 963, US 5,382,657, EP 510
30 356, EP 400 472, EP 183 503 and EP 154 316.

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
" maleimide-mPEG (MAL-mPEG) and orthopyridyl-disulfide-PEG (OPSS-PEQG), preferably
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The coupling of a sugar noiety nmay take place in vivo Qr.in vi . In order
to achieve in vivo glycosylation of a pol ypeptide mﬁtﬁcpﬁ%@rghégvity
whi ch have been nodified so as to 20 introduce one or nmore in vivo
glycosylation sites (see the section "IFNG variants of the invention
wher ei n WRE2ZAHIMpol ypepti de noiety is a sugar noiety),PdlikKngeieot i de
sequence encodi ng the pol ypeptide be inserted in a glycosyl ating,
eukaryotic expression host. The expression host cell nmay be selected from
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am no _acid residues constitute exaggles of attachment groups for a sugar

pictiveiop wmethof and/precoppRidion skangigiept i de.
Sui t abl i i } i xaple, in WO 10
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It will be understood that the PEGylation is designed so as to produce the optimal

molecule with respect to 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.




20 chl oroacetic acid or chloroacetam de, to give carbo

car boxyam donet hyl derivatives. Cysteinyl residues al é%érbyég% vati zed by
reaction with bronmotrifluoroacetone, a brono-(l-(4-imdozoyl)propionic
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Hi stidyl residues are derivatized by 35 reaction with
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specifically, according to'the second strategy the conjugation between the

pol ypepuiceréng e pakipentide muebermartpbingebysosdeingoiudesyoticexpspuerchat Thader _
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" bl ocke per nol ecul e capa
animal cells or from transgenic plant cells. Furthermore, the glycosylation may be achieved

25 in the human body 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 glycoAdvancem technology marketed by Neose, Horsham, PA, USA. Thereby, it is
possible to, e.g., increase the sialyation of the glycbsyiated IFNG polypeptide variant

‘following expression and in vivo glycosylation by CHO cells.
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appropriate fashion. De-protection may be achieved by providing conditions

i n whi c¥rbidmeo-Préd-paidozayDatopicaiciciss gl prapeesyl phespiath N-pliewledpides: 3ME-of t he
pol ypepj bﬂ?dyygigﬁlﬁ@é n{e%yl 2-pyridyl disulfide, p-chloromercuribenzoate, 2-chloromercuri-4-

nitrophenol, or chloro-7-nitrobenzo-2-oxa-1,3-diazole. Histidyl residues are derivatized by

Y,

25 reaction with diethylpyrocarbonateat pH 5.5-7.0 because this agent is relatively spec:ﬁq 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 residués 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
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vari ant woodaisigssed, as a fusion protein, with a tagecipm/ossam no acid
.sequence or peptide stretch nade up of typ| cally 1-30, such as 1-20 am no
acid resi dues. Besides allow ng for st~ and easy purification, the tag is
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YPYDVPDYA ( RS E&h@aﬁ}a&ccordmg to the second strategy the conjugation between the

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




Ant i bodi es agai nst the above tags are commercially ava%log)l e gsg from
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20 molecule in any appropriate fashion. De-protection may be achieved by providing conditions
in which the helper molecule dissociates from the functional site of the polypeptide variant to
which it is bound. For instance, a complex between an 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
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: Lab and Research Diagnostics.

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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Bi ol ., ?elevﬁﬂanﬁl%péad_&m@&&@@) and glutarnine synthetase (" GS")
anplification (see, e.g., US 5,122,464 and EP 338, 841). The reconbi nant

. Veotor may f ARG YOS 1 CONANSBRLBAGEChET T EAEEIEE T o

repl i cat&oidandehE DSk sSd métﬁodatl.s%%té %Wmaﬁrbt & 2QRL Speoffic @ ReeResiesiuRNCe (When
the host cell is a 5 mammalian cel is the SvV40 orlgln of re Ilcatlon

When t hBumes Fibeabhilyst InterfgraneGese”, £&a Na%uﬁ‘taé{ﬁ(‘e Ut nee 6@t {198y te vect or
to rep qultﬁgzygg the yeast plasmd 2g replication genes REP 1-3 and origin
of replicafion. The vector may al so conprise a selectable marker, e.g. a
gene the pr oﬁllmmtwblyvmhmhdc@dﬁmqemmpfap%!@fIetqhemwal fyethpds e.2c@Y | |, such as

the geng.godi O%/@gcgeoﬂa%mgg&%&rg@gusm otacileg afe iRl Wasdif e

Schi zosac gene escri ssel I, Gene 40,
1985, pmunbzsldls&qjl)encemf tiondzsivdl wlypcptnfeenasarrtesldsméq:r@iéy sdeching thspgﬁ caglogg

anpicil |i anamyci| I n, hygromycin
or net h%:l)ll.a{r1 xgatvgfe 111 P?tcgﬁ “g%cgh uﬁ%clsmlb%ﬁl a'fz} vmﬁﬁg{ﬁgﬁe}, ncl ude ands,
pyr GlSameuceﬂi Et[r),exﬁ@le 'Elav&ralemml hgnmmednickeqmmB:fespomsnsdéfthenfedxdder einto

i ncl ude onent s, h.are .15 n S ady us for the
expr 65SPORPEN TERTRRE) YDy BeLET ded PapRaRe D Bk Mauft YRR co” oy be
native factidar@Cyn The itdiddil clignaclasidds spRubnaatent adishgvdiragplk ypept i de
“vari ant. éCh contr ol ﬁ(quences i nclude, but are not limted to, a |eader,
pol yade?ﬂﬂ1 PRGATY SEETR propepti de sequence, pronoter, enhancer or

upst r eam act OnctasRenbERAqULEGhesiS, isgaairect@ﬂmtiagkaeﬁemameg méahod)t thanscri ption
termnator. At a mninum the cont r% g‘_&uences L ncl ude b20 i romoter. A
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control sequences associ at ed
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 ability to
30 control that copy number, and the expression of any other proteins encoded by the vector,
such as antibiotic markers, should also be considered. In selecting an expression control
' sequencs, a variety of factors should also be considered. These include, for example, the

- relative strength of the sequence, its controllabﬂity, and its compatibility with the nucleotide

sequence encoding the polypeptide variant, particularly as regards potential secondary




Wi th structural genes of the fore90|ng expressi on vect KEF gﬁ&% as any
sequence known to control the expression of genes of

eukaryotic-cells or their viruses, and various 25 conblnatlons thereof.
Exanpl es of suitable control sequences for directing transcription in
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(et al | ot hi onei n gene) pronDter t he4human cyt onegal ovi rus i nmedi ate-early
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to |ngrove expression in mammalian cells a synthetic intron may be inserted
in the $9¥YR%ransl ated regi on of the nucl eoti de sequence encoding the | FNG
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Aut ogr apha cal i forni ca pol drosis virus basic protein pronoter, the

bacul oviRfrediicediiod @@@eﬂans |1§tegjétﬂ‘ém10 the bopbeall ceapme taﬁ‘éfepb%fiﬁ‘i ipggther@ithgk
del a¥§%@é’t{r&¥o&ﬁﬁ§ REQWRIAT vha%&nm@gée&/‘lo pol yadenyl ati on sequence.

es of suita e control sequences for use in yeast host cells include
t he 10 pr ondihe vertarfis pleterahbngt exarepnen Yegios yis wiieh thawncleetids seayanet e phosphat e
i soner pr al cohol
denydoqBaedl S IO PR Rloyd DR Shcrl RN RS it Sk Ao ot o
ExanplesmeﬁmemnNHUtexﬁmmﬂceﬂuseqdén@egmﬁmgmuaﬁydﬂthm@nHﬂumu@0¢ﬂﬁ@al host

~cells ]5 lk%g Eerostg%kg 1[59 i veco S reerxn}e.f%ﬁm th@flgstg%tjferntlgx%“ ved from

t he genés” &ncodin 1S oryza ase tri1ose phosphate
. 1 sonmes dseeintre adn{mbncnﬁy pv:ntaébs:e desaribed.in thie gmratareawpdfalsaapreémnwegers for A
ni dul ans

l. A nid t
o e P IRTBe for  R oSBT e A RO
term nagwto, b@h&m&bﬂl@nﬁfvuam,iaﬁainshrﬁumdbytoﬂne@emumac&eaﬁo Ivedtare atele.gpact eri al
- host t t he TAC
or - tre Ry YA iFe A aptt Condnd e BSAIGRARTRT Srragenedisilt Cine
nucl eotislg). SRGUIRRERsDbn Fdeeor fdﬁ! es&dr@mosmhﬁﬂmenm@m pacrtadﬂ PMsiBids, 8uchi r ect ed

nmut agenesi s, s ntﬁe5| or. ot her _net hods, Iso incl ude a
nucl %tqs(?éasglgﬁy Hepcs co i, including pBR322, pET3a and 1%3’[%23 ?!? th from ovagen Inc.,

WI, USA), wider host range plasmids, such as RP4, phage DNAs, e.g., the numerous
derivatives of phage lambda, e.g. , NM989, and other DNA phages, such as M13 and
filamentous single stranded DNA phages. Useful expression vectors for yeast cells 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 ef 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_sxs Of




- that encode a signal peptide. The signal peptide is prgsent n t he

_pol ypeptide is to be 25 secreted fromthe cells in whi Poiqber ¢ %(pressed
Such signal peptide, if present, should be one recognized by the cell
chosen for expression of the polypeptide variant. The signal peptide maybe
ho_rml ogowe 0g/es1907 be that nornmal ly associated with hul FMGyprr20beser ol ogous
(i.e. originating fromanother source than hul FNG to the pol ypeptide or
may be honol ogous or heterol ogous to *Yhe host cell, i.e. be a si gnal
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ni ge rmgtnmfa)rafltw&@cmz%@;ccmyces hAASRCEPIGENd (aescﬁﬂﬁ b%r'llgl@ by REP HeLe10TR

conveni ently be derived froman insect gene (cf. WO 90/05783), such as the

| epi dopt%oabp- 1REmMAVeer ope xhichaantsrkphwrice iofmsrse. prpisilindenangsin, US
5,023, 3
£ &oychl@nld @ﬁ@ol%l)fnﬁvh r}gﬁ:ﬁdr@%ln r%@r&?ﬁrgxagg g%gﬁﬁl%htgus fungi

UDPgl ucosyl t ransferdse (egt) pression 10 and
Puri fi cetldctibleqnarRagimghifle amd Pyr(oardiynialy, gancreatic |ipase (hpl) (Methods in
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mamral i an ¢ s1s that o € nurine a i chaln
si gndp pepsigter (Sohppwus M@E@Q@ess.ﬂon rbfrthnIEmlbmmpticﬁeWaﬂleEabh coﬂmi use in

veast cgbloshla 30h i L9RRiaPBRhI SERIRYEAGEN LURH: 1R BRI factor

si gnal pt| de revicl ae. e si gnal

pept i devamﬂanmﬁuréle:osad)h seqreycea inelus oo afe. nofhmjtagerrblaanielr @o@hd@lylatabiat ur e 289,

1981, PRun néc 323 asem)dl fi ed0 arb @ég ase sg 43 ]iE)tl de 2) L. A

Val I.s eFIRHes EQRErgds seqisacr, pﬁ%ﬂ o) “’tpﬁ SRVGE gﬁf USRS 3hept i de

( cf \mapaae! &aﬁe}ﬁa,,anamhsbﬂi;momaﬁﬁnmpam minipoel daseatdl ((ARTEs Mtigaal peptide
Zh/la Elg Mtani et al., Yeast 6, 1990, pp. 127-137). 20 Any suitable

host %/ gio E?éed to produce the | FNG pol ypeptide variant, including

bacteria, fungide(vanelyWdipgesyieRssiiol sdbébs mhylsactd mrfﬁérpi%&em Blerdloher
appr opr imal cells or cell lines, as well as transgenic animls or
5@l

pl ant s. P FSIgPLcOniEph sgRucheRs Ancludel the GXREISeRCONPLIFARILSS WSt er i a
- isuch aswih £RichRal@bnd3RE itle!fbt8goi GkprddsioP VQYdrS aWelBhs afiy Bidubics kn&ogtbdononas or

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).




~ Streptonyces; or grammegative bacteria, such as strai ng&gob% zﬁeéi. The

i ntroduction of a 25 vector into a bacterial host cell “nmay, 1ror i nst ance,
be effected by protoplast transformation (see, e.g., Chang and Cohen,
1979, Mbl ecul ar General Genetics 168: 111-115), using conpetent cells
(see, e.9O2¥HaWy and Spi zi zen, 1961, Journal of Bact eRGUPHPOBE: 823- 829,
or Dubnau and Davi dof f - Abel son, 1971,46\]ournal of Mbl ecul ar Bi ol ogy 56:
. 209-221), electroporation (see, e.g., Shigekawa and Dower, 1988,

Bih ot echni quds ofiler Mﬂrp?(ﬁzk%:xpr@{sioﬁ@n mmﬂl rid Eﬁiddﬂ@a@ﬁﬁl&tic%t@;mmdﬁ%ﬁﬁsleﬁecﬁn?
Thorne,. 1987, Journ .0 cterioglogy 169: 5771-5278). Exanples o

sui t abl ‘é‘ﬂ?fi { SRERARS ’:F%‘H’baﬁBtﬁﬁB‘éﬁle"E%q f’regm?nﬁ%m?&émg#reaffh@wim&t rgillus;, e.g.
A Or yZagiantAAn Bk g8fle oPA sybtheft RtbRRShe JyHBBA ttbn Bbm thd SIBQHE pENReo FUNgal
cells may be transformed by a process involving protoplast formation,
transfoﬁaﬁ%{a}’]&rf’?onb?mf‘ﬁéaS?I@P@BPTHS’{]SUSAbnd regeneration of the cell wall in a
mannel KNowgRehies i ; : o 7 02/ 081507
PCT/ DKQ2/ 00226 Pi3 fsr%ﬁgl%g?&ﬁ%tl ?%ﬁ&‘gf@“%ﬁ%‘fe{"g?% ﬁ%ﬁ%@? in f3Pctld Voo bed
in EP 2isgudpiBe aplghadgnpranyersikeg P10 myinpish|the Ao fyodly ¢diforvicapdiiendnisiig Fusari um
Speci esy; i I . X 7.156 and WO
06/ 00785 @2%‘2‘?&%%?%?%3%@%‘2@8 S‘E‘Pﬁ%la%eﬁéﬁﬂg%*é elgg"[r’lg%t&% ail o by
Becker tpaeloGum3@Rtdslaybdrealyelesppromgtetandiid SSfApnlyaddnylatiorediuencs, CGui de to
Yeast 5 Cenei,i | Ol 2t ho i.n_Enz | ogy, Vol unme 194,
op 162- 167, TARIsEOr MR A s Ry U DO R BEY 30 N o
‘Bact @0 i mbmopyrs bb Bic y263 pmamihg shitenielie yehst afose pA@phate Ropeaedim)prafothe

~National Acad of Sciepces USA 75. 1920,  Exanpl es of suitable yeast host
col I o WRRIAE 16T G oD ea euraPigipbeiehatogonias Fong i BHael |

- Schi zosmenber ansemdudbie el gowmees, Pichia, such as P. pastoris or P. 10
nzet hanol i c Hansepul a, such_as H. Pol ynzorpha or Yarrow a._ Methods for
transf orm n?XWBﬁ%Pf THAIE coffiiohseRwAnessdPioE ik BRIBRHTUBEB 4OE FHE het er ol ogous
pol ypephiig@shé MBSl fromb@f Md sl S oRYcChaNVee 6Bmlfbahal Qtbege | nc, Palo
Alto, CA USA (in the product protocol for the Yeastnakerm Yeast

Tr anfdrdaeriEdis gpeee i Kitamylass opypiRephMedseperage or kgl Ipteasoiingt ogy  Letters
-99 (19 1935 , j ; hest by, | S Achds Research, 1993,
Vol . 133 1 : NO)%%??%%H%%?E@;%%%% g%&%ﬁ’eé‘ay%yﬁgﬁc?t F F]GIPS’M cr obi ol ogy

Let t er Ri@nucag@ale: p§ticipdateingx anjipaes tbé TBL temish@oi andelst ADG3t cel | s incl ude
a Lepi q%%]%& cell line, such as Spodoptera frugiperda (Sf9 or Sf21) or
Trichoplusioa iii cells (H gh Five) (US 5,077,214). Transformation of

" insect cell Examdlepofouitailé omtof selrehersdbioge irsbapehyliepst dellemclisber ei n may be 20

per f rib y.lLnvitrogen. a s of suitabl.e ma | i an host
col | & Eﬁ%‘ﬁ%&ggﬁ‘% rllaecssggtﬁlghtél? 2P Sy @“e(%f%‘gﬂsgﬂ ?Pgstﬁe PHOPOBIE K1: ATCC
CCL- 61 )egitseéphideikmsydacel | |ines (COS) (e.g. COS 1 (ATCC CRL-1650), COS 7
(ATCC CRL- 1@‘1?{%‘ )ngdeorgi'ag gf%ugnecle lo? thg, ?ﬁvgﬂtiow,s'\!vhogt_fler Bp?e?))éregi%ggi%ee—crﬁrected

‘mutagenesis, synthesis or other methods, may or may not also include a nucleotide sequence

o

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




Ki dney (BHK) cell lines (e.g. ATCC CRL-1632 or ATCC CCBCECQ raagshumam
cells (e.g. 25 HEK 293 (ATCC CRL-1573)), as well as plan S'°STn tissue
culture. Additional suitable cell lines are known in the art and avail able

from public depositories such as the Anerican Type Culture Collection,
Rockvi | | %0 ®@#A¥7and. Al so, the mammalian cell, such asPEI/IKROE6|, may be
nodi fied to express sialyltransferase,,e.g. 1,6-sialyltransferase, e.g. as
described in US 5,047,335, in order %o provi de inproved gl ycosyl ati on of

t he | FN@ qncihtquemﬂm im;acéllamr pro8n)Matl vddthed 015 desifabledol obiath sexxogenBois DNA into
manmmal i an h(lﬁ | ude cal c%l um phos halt S ,rcIEdi ed transfection,

el ect r og&r 8t %ﬂen%ﬁﬁﬁ tFeAAl BPRY P OF o b&Edfre- nedi at ed

t r ansf eeﬁdodi"mg aﬁINsﬁdrglﬂﬁﬁlipO&ﬁylaﬂéd)rTghl@ozimﬁﬂéf@géhé eitolmE A achiAamesd hiegkiby Life
Technol ggi es Ltd, Pais] ey, -UK using Lipofectanmin 2000. These nethods are

wel | kn8i#sePRPIofeRw Oaﬁﬁugﬁﬁplaeiagugwé eP@SEeHw@sgnt%qe 1g prefgrably dggey | 1996,
Curr ent fleﬁloé%éﬁ@e&ohlﬁawbl)@%@ﬁ(@a%hg@@f H%Q%u}@ge ah éeoﬂ ﬁ’g%!o 02/ 00226

49 Bi ol og l ey & Sons York, US tivati manmal i an
cel | s aptable gmyhisn bd. rages gludpangylase. s nabiniishadele thiestbnpl mpide msy di scl osed in

Senki nse 5l RERRA AR w nffE BAETERTRAE0 ATy oLl SRenll 7o v

and RaeMagdud@serdz adipokeetin h@m@se pfec@edr] (cQUI Y023, Bmmﬂwhcdgﬂaes midtitier si ty

P 1 . | . k t
s 18RAkyab SR DR A aaY SR B YRR St L
met hd@saref Purtieatpmels 8493 § 7 89%) oo hymirheneetlcdipaseahsly (e tadsas Bnyndologyut r i ent

medi um syj ta r oduction of the polypeptide variant using methods
known i%éld’ B ‘t‘ﬁ@f?g JIQ%)For exanple, the cell may be cultivated by shake

 flask cul ti vamtmedsmlpepmlfel @€ il REGEmBAes fseRABNR@FNO L (Bl Ng

or | noul PRSP P Cowans ke o UOET Bl Weeth Lo ieke

condi t i BiNGast abllsQuitddhe £ H01 ROLNRGRATE 6184 Yl e the oSctSPRERESRHdA R, OT
i solated. The cultivation takes place in a suitable nutriéent nedium

conprp st-grerisiasosl. A8 #0008 e Sm}mgd%ﬁdnquﬁ@wawwéﬁsq 6f. Q5 using
pr ocedufgsenkf ks b NbRe 349, 19@”@%?5 @Q%dﬂ%ﬁlc%ﬁgi&)pggﬁ#%oé; alr @mocommr ci al

suppliers  or may be prepared a to pu ns.(e.g., in
- cat al ogerp§defert Wﬂélﬁt dafrell #§pl08Tuipt 8878blItheyritdR 1 sifoal beptido(ofpept i de

vari ant t yari ant can
be recoY/vec?Sed I re%gq be %S%Q%%{ié‘h‘s I 'um A {?&3{)‘%,}1&}?@ %?gg% ‘!élﬁkl%eﬁ is not
secr et et al.j Yeageh 16%), p@d@Véﬁ@d fromcell | ysat es 20 The resul ti ng

Ceanare, ¢ nd oS e MR BRI B R TR PRI R Pia Tl cne e um
by conbeetetindnedi (lpciodmgi peagts), phmt udecm,gnathal dmithdr approgdhté mimelasslls o:f ugat i on,
filtrat ci:eﬂqmese,)% Lar %s' t?a%égemc Rt %){al plan% Eggrgﬁgsroaftblagtgnal st cel?s mau ation.
| 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




'The'pol ypeptide variants nmay be purified by a variety [ es known
inthe art 25 including, but not limted to, chromat ogbé’gﬁ?%??%_, i on

exchange, affinity, hydrophobic, chromatofocusing, and size exclusion),
el ectrophoretic procedures (e.g., preparative isoelectric focusing),

di f f er enfypabpsedubi ity (e.g., ammoni um sul fate preci pidi@dk®mize HPLC, or
extraction (see, e.g., Protein Purification, J.-C Janson and Lars Ryden,
editors, VCH Publishers, New York, #$89). Specific nethods for purifying
pol ypept. xhi bi &1 NGl F ti Vi r i [ R,Q 110 044 and
Cinexarn Sl ESnEN Fdsh Pk 05 ol B ol A1 3B RE8S TIOR3, Coica

acti vi t juiebletnnghdds K tpobfpmeps Feberinarsparids agadesdrted by Mabaldibyer ahy19880i t abl e

nmet hod known | I ays include anti body neutralization of
Tt ot SP2 L ek, oBi 7 S Rl BE R R LG e BB T2 100 2
synt het &seritet by Mesiph ath Gadraitq $eAbelai Db indQMbn WD 0] Baii-RPECTEIK02/ 00226

50 activities, as descrjbed i EP 0 041313 B Such assays..al so i ncl ude
S nfsettic: B lo GESAopige deia d . Exgons g 4 it e i bi 1 on
assays, AgiemitEAsdi! BOE NewOforBildG AL 1083, JeftnkBorBaddk sy €535 160)tkead f er on
receptors. Specific assays are described in the Materi alf}sﬁéand Met hods

sect i ontilRasRe e, BDBnBracerdingt pidhe Netrnrgbaradern 8 Siraci et {hdPEbf Furt her nore,

the present paugsiofthifaBk §bL6ndsCodB-QNE dir iRt SI3dacnafonhtRabtNg or
~preventing, in particular, inflammtory di seases, e.g. interstitial |ung
di seas es¢revéimSeuzosgiigisayaes.clprerasnvassy Picligr B6h 8s P.1gslodF 6P -gr anul omat ous

di S€8§ 6ResnoRIHEE HardsHhulR blch QY AP DMBHHA R #0+6ARCEREhodsTheeidsRRPingUch as
pul nonary atypical mycobacterial "infections; bone disorders (e.g. a bone

met abol Yesshcellswitibeterstyzens D perheratucst leepelpgays pelypeptidesoherpiivre 26 seases
such asdiscﬁ&‘é‘&'ﬁ?b?dg@ecﬁ‘i e mg%a‘tr@,kim,@r,%*}@{m Q{cﬁalﬁg_ﬁ m;x;d:&{i f@ithe

mul tiresistent” tuberculosis; ~cryptococcal neningi ; rosis and
liver fYdmwsosike: iYeagdirarifouaton $ysteer Kit), bndby Beeverst ohd@MS Mictabiohigit i s C,

said. Sl i ni rin Q |, b0 tjdeul a 15 human
bei ng@eﬁtgge%gqﬁ%rﬁg% 98;%?’1@ %%?‘?1\?393%’6%% ﬁgﬁgggﬁ%ilg ;{B‘Qép | Hiegcé\%a?{)lant of the
i nven§iZinNor 18, ppobiipddi § ircGaéva diel. | FEMS Mionbiologe Léieys HIVAPA4AJESs- being | ess
frequen1t64and/ or less intrusive admnistration of nore efficient therapy,
and optiohally a lower risk of inmmune reactions wth the therapeutically

active conpdxagpi) of fhablridsed ube cells ihdledd alsplioporu tell Iimesfuel abl v

adm nisjered in a.co [ ti ingluding,a .2 ay mac i ccept abl e

car i erropoye e OB T sb e Rgiod ot e R FRREUIR SE LT o oy

_ exci pi eTvhnsfhraiari6n 6Sinkat colla bsEyradiititin bt Slogfub @6l septitiesaRérki@mify Heo Whom i t
IS a@m’ %st ered, C%E{Ch har maceutically acceptable carriers and excipients

are el HeriRHBRHesidesarihed byl¥itegini ngt on' s Phar maceuti cal Sci ences, 18th

edition, A HiampRsoREMablEtharn¥BEKhost cells include Chinese hamster ovary (CHO)

cell lines, (e.g. CHO-K1; ATCC CCL-61), Green Monkey cell lines (COS) (e.g. COS 1
(ATCC‘CRL—16SO), COS 7 (ATCC CRL-1651)); mouse cells (e.g. NS/O), 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




Publ i shing Conpany [1990]; Pharmaceutical Formnul ation E@vgbopgg(&t
Peptides and 25 Proteins, S. Frokjaer and L. Hovgaard, e

Franci s [2000] ; and Handbook of Pharmaceutical Excipients, 3rd edition,
A. Ki bbe, Ed., Pharmaceutical Press [2000]). The nol ecul es of the

i nvent.i omoozesifme used "as is" and/or in a salt form tremasdo2oGu t able salts
i nclude, but are not limted to, salts wth alkali netals or alkaline earth
“nmetals, such as sodium potassium 6§I cium and magnesium as well as e.g.

zinc saﬂ;ﬁ)ﬁ) THGSFi18REL Son® Newd YorkCOBR! BAaS1dVaNoPY PRABSER: 8% A Cryst al i ne
and/ or anor phous structure. The variant of the invention is adm nistered at

a dose @ppicoRizperdngosateblishet! meghothats asehisiossbia (Prim &el Bioteghrtiogn own
Commrgg[g&, #ﬁgﬁgf(oggo& dgdlgdﬂgwgél%%ﬁ&hnafggécﬁ d J}lc Uoto SN&PGC' fied in EP

0 795 |stere epends on t ci rcunst ances.
Nor mal Ilyrsey,wAdu@éI@mIMAbed BapHblencodl Toctanamns phigelbeultug @mbn@get he
severity 1@ rgiE/tlQ 05 WO 02/ 081507 PCTI DKO2100226 51 or spread of the
condition or ati‘on being treated. It will be apparent to those of
skill in tﬁmoﬁmttoipt’c&hce&mgl@cﬁdsgbateﬁ\pelymptidmaeui@rymac hesitelhe.gedrijpogpd | on of the
i nvention de % inter alia, wupon the disease, the dose, the

- admi ni SIP?I%HOP%% EhEJPL, whet her the pol ypeptide variant or composition is

adm ni st er edn aﬂe@ﬂﬁuﬁxtonlmetn@iajoﬂnﬁtp'r@mtvﬂvbmdmt e celldwee aﬂ&wteiddn agents, the
serum5 half-ljfe of 0siti and .t he. gener al lth of the

pat i ent"™HHELH %‘EéH‘fa'%ﬁ%@éH fiiog ok GIP%IWB‘?PEQC YU NS ﬁ%%? t'de vari ant
accoy@lithgart. OFdr bBeamé, @S] rhaMRhIORed BY shakdfhak rmmaﬁdnc @halp@ana@& tion
according to the present invention, for use as a nt. Furthernore,

the i nJ&#eEeHe larasstatian Gpeluding cenyauopsebainh, fefi-bajchy crfrae,hdf%{ﬁtﬁ I Hi ng t o

10 t he N8Ry biM&REd P brmbfiterds ipdrf@mdd & MRGEHIE hieahuntoRRASbaRiak t he
invention, for the manufacture of a nedicanent, a pharnaceuti cal

conposiAlowingdie pelwpeptidsruagaptia be eorasird and/peiselaent The Clﬂ'i“é*’é‘a% B&csdcect ed from

~ the gr QYR sGERRINeAOmOdiubkAANRE %Won%@ 8RRES soAREH afi’tﬁmoﬂgﬁﬁ@&%' tial lung
di seases, in particular idiopathic pul monary fibrosis; cancer, in

par t 12 uisig prosodiiresdmowa i the arti Spidabld meria arg avdilable Trom eromaergialappplicesnl
nycoba sm
0 Sor qer ey plephl hichitng Bisho SaRiHBe k8 iearfoRRNGH ARG
aut oi nmispe Cltge Solectiout HE te pelyeentide varthnbis tsdmt@d lstto theihetrieis siediuen the

‘tuberc "HO@E}F@M@ GhA & Q%‘%@éqv@%ﬁ g k é{%m tﬁ%( ﬁxte%lg ;O t]??b%pé’i‘ﬂge Hn*éﬁ{ fis fibrosis,

in parti I'Tver rosis seco Most erably t he
di seasenqtsecwtcdlmt:zerlwtrmtqvaltedtfmn:gceﬂliﬁetase in partl cular idi opat hi c

pul @6' ary f "IB(I; %%ulan%]t)(g%egﬁge 9 G ﬁt Ig%eq 2 &oGe g Cfcc?'g% ﬁgdsnﬁl%% i he%ﬁl T‘Xle ring the

nol eCul es or prepar Ion y conpri
gl ucoc axtingle] thspolyijvptifer ‘&iﬁ‘ﬁnﬂ’rﬂﬂ/ WISaomqedl frorh-tie nuiere nmr:‘lmfrreln}abl y 2 3,

Tt 001 SRL 83l Al Rl BB GBS RN LR 050. ThE
- spray drying, evaporation, or prempitatmn
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 application 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




m crograns gl ucocorticoidl kg patient wei ght per dose. ﬁ%c'[g&rlzgygntl on al so
relates to a kit of parts suitable for the treatnent of interstitial |ung
di seases conprising a first pharmaceutical conposition conprising the
active co onents i) or R) mentioned above and a second pharmaceuti cal
conposi t "GPPt i sing at east one glucocorticoid, eBHPEROPBAAlY
together with a pharnaceutically acceg{able carrier and/or excipient. 30
The variant of the invention can be fornulated i nto pharnaceuti cal

conposi Wtbﬁi;asmﬁ deygeibtd nERMOAET1RdRS Suﬁua'steabhleo fnocldednahimnmdaiaeryescri bed by

Rem ngt arma t Sci.ences rtin and 5, 183, 746. The
phar mac gé)sré f VL] r’rposlﬁl P'H% QES)I’T%S? Wgémﬁﬁ’}t%?m P aﬁliéﬁmgask}rﬁﬂegtt #%H\dl% Prs,

i ncl udi cajls tlhatexprdss igetferon ywo@hork.i Specific paWHeKs deSaTHRl Asthe dlf@lalsdod Or any ot her
sui t abl orm The ref erred 6 Cctober 2005 WD 021081 07 PCT/ DKO2100226 52
form wi r@g @er‘fﬂmbb‘% "the particular indication being treated and will be

appargnt to one of skill in the art. The pharnaceutical conposition may be
adm ni séered oral |y, subcutaneousl i ntravenously, intracerebrally,
i nt r anabBmAcentical crapesifqns and gsesdBeneok oneal |y, intramuscul arly, 5

i ntrapul monagyttheMAdt A pr¥oent BodnBbh Yolarkdth ARG AR Nods OF tt’ezﬁmg%y ot he
accept abl e manner, e.g. using PowderJect or Protease tec The

f or mul aPEHKINEHR PRECHANNF RSty diseasest ¢ Bublgslifal Byngi digeasss.ongh @I t hough bol us
injecti ﬁfbﬁaﬁu@ﬁﬁﬁ@ﬁ@?h%sﬁ’ HulPsd GEANLIMES: eﬁ@ﬁ%es % Q‘u&ﬁﬁ o%%ré such as

punps or inplantation. In sone Inhstances t ornu at| ns nma directly
appl iBacaaser; mfeglprp sughasdiulsenagiatypieed Hm:@iaetbnaiatlmeQS dvbneaalimrderrs(ergm on will
depend | d and II be apparent
‘to one 0 slﬁ%%bdlpﬁd?ﬁ{e&gﬁh %g&%ﬁ&éd g@%??c colrlr%%sﬁas‘c’c% 1“6t he i nventi on
- may be ddwhaioitasthets;ian weld g ch@‘tdiaeases wictils omhemstdnema@eulbms; agents. These
agents at e harmac uti.cal conposition
or ;&]C%P,g% e“%EH J;sye%élfgar 8 an l?vglr'n%l{;l‘ﬁ’%[s BBPYH ‘B‘Flh(ygr @%{P?%nt of the

[ nvent [ mnqndemﬂqespatmaamancemﬂhyd mmpm:n@mdmﬁrdzaﬂﬁg twh ifanany, i0 phetulgccept abl e

treat gent hedul In.addition, the p tide va nt or

phar macelﬁ‘a]ﬂ et lgrﬁ? feregiingfrer e aihﬁ\‘)g%qfl ﬁyygﬁﬁ\?‘c B%mﬁ"é %@Vﬁfﬁloa&f unct to
gt her Lmﬂrmﬂsﬂmgf fhgm*ehﬂécmutmﬂccy mﬁbuad g&'stcliaemgsesm%dmegjhaammeé ﬂnﬁ‘@dlﬁas as

escri .in EP 0 _795 re considere In a further aspect the invention
rel at es? mgltrﬁgzmgambq gfﬁ?‘%@ﬁcﬁ@’ya Wfﬁ‘?anﬁé\;‘?%m]&?fr‘@ml%lr??ﬁ“‘%{ﬁtl bodi es

agai nstwiﬂuﬁﬁmrqfeuﬁmy@sﬁecwﬁp@ﬁd@pt hod conprises admnistering 20 an JFNG

vari ant whi gﬂg ag Eee bi oactivity of | FNG and whi ch does not react with
sai d anti bodiEdnolegye ¢ fieBVRREOR & PRriepRly agmipisirerhip j sAmPediiidBelpdiRg her ei n

and phephapiatehtidaBy a@ERhRe ablish of ckuipiR. Phiithceutidflly RETRbR"baRE, LT eat ed may -
suffer from an)?/CE of the diseases |isted above for which IFNGis a useful

t r eat MERECT RLFXNEE st does pRlCapssaan PRig2defiagtain najends to whom it is

administered. Such pharmaceutically 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 er 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 cemmercial 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




met hod of meki ng a pharmaceutical product for use in t@%@e% (?i manmal s
having 25 circul ating anti bodi es agai nst hul FNG or rhu WA 2i n an | FNG
variant which has the bioactivity of | FNG and whi ch does not react with
such is formulated into an injectable or otherw se suitable formnulation.
The ter nwbaemgbaat i ng anti bodi es” is intended to indi catmpkamwbnanti bodi es
formed in a manmal in response to having been treated with any of the
commercially avail abl e | FNG pr epar at iYns. 30 Al so contenplated is use of a
nucl eot blds‘%reiﬁgy%ggmﬁﬂ&rpaﬁﬂﬂca?iﬁn PG RRldY R%H'bg@ppai/e%f io@ﬁ'&sc of siig, 1 nvention.
in gene therapy applications. In particular, it may b interest to use

a nucl eﬁlelaﬁéh%éﬁeg?% ixe amewdiofhvriant or ENGDREIopes el iavenien iiﬁ‘mmdsd@éféﬂf%ed in the

section i " I it he non
ol ypeptTaedsaRy e &, AT ALBA} el SR NS PRI AR, 051 00226
53 noi etytiposiTios igddpyaisiptedtalann onih comjenthy&pmmthedéwmaﬂutamgent& thetsasurachi eved
dur i ng ﬂ%ﬁhf:e o‘frthseecogipomﬁ?rﬁéﬂﬁ'%ﬁe é{:ﬁ%@@@ﬁlﬂ@f fie P%wnter expressi on of the

nucl eot | sequence erapy applications
cont enpl at edl‘hdmbsanliantrafnaam aledtelatds td mommpﬂg&gma vanamfmmdnimg hﬂhepol ypepti de

~vari ant ted to prow e an effective fher 5.lLoc | ivery of
VENG vaPEERT eI et iRy e p o e bRS PR bSO EodgBRE o ¢ he

t arget syemedibdmhemt.avoi di ng potential toxicity probl ens associated with
non-specifl mnisiration invitro Vi VO ne t herapy

ot hodlor ogi S a5 aRo rlsdy fe e Rl st A Parer g iy

pot enbi ak pyesé an@pRH, bﬁu}gﬁ;ﬂﬁﬁndcaltidﬂfdoﬂ@ﬂmﬁ&i of tAdinp&idioh b tﬁ@s ar e known. For
further reference see, ﬁ_g wul | | "The Basi c Sci ence Gene _

Ther apy™anuagias ofa mgigamesih, 2 Wppnaged ’(C?LIQQB?‘D“%%T@ et rm&%fqrfm ude: Direct
~gene traashed of Bisthses RecHll %}HQ%&OWCO\AQISJH{g SlinBnmatorPdlsets, @MQst ransfer
Into Mouse Muscle In vivo", Science 247, pp. 1465-68 (199 C))
Li posoniierdiizhiuag dpnacs Hepigticalar idiopgthic pudmenasy fikresy cargﬁecapwéﬁipué%r al .
"Li pos Oﬂ@anaééarﬁ&dlﬁéc%nscg R a@ﬁﬁlﬁmﬂ_{r%@ﬁféél ﬁy%oBJ&%n'éﬁ%?e'cu@E‘ ddagl i um o
Patients Wth Cystic Fibrosis 6 (1995); Crystal,
" The 18edigordeys f¢.Drlbgne nmbfelrs@ cimidcr sqas rpﬁlgnarm@steqpptre@ggt}mulc@a@iowd Huang, " A
Novel i } hn.‘?t‘fkt Mammal i an
 Cells" C@%%ag%h%ur%&& Opg@%eﬁggﬂﬁ mﬁ%mzﬁ&gxg aft %ggﬁ‘&?sft ?[éug%'}?logg,

 Ret r ovi erpfogasdil anesthgidiAcsiiafibrbes anddivgr flbiass dit putiodadivhyditkegjs et al ., "In

Factor TCEED, CPEFRK MR R disp I MEh g S Busaiy M ey con,

" Hurran ﬁemuam@om&pummmmmsa pp. 808- 13(1992); DNA \/ i rus-nmedi at ed

ansfer,. S aden vir ny Ad -2 or
Ad- 5t2 ased v%lé g‘%‘?ﬁ’“ ﬁ?raerﬂﬁl gv\f/}?fnﬁasness? ?%ré’%“éﬁ 2Bl lljeﬁle?lfésbgr( e ara ex Vi rus

optionally additionally comprising glucocorticoids. o

The preferred dosing is 1-4, more preferably 2-3, micrograms/kg patient weight of the
polypeptide component per dose. The preferred dosing is 100-350, more preferably 100-150
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




25 based vectors), and parvoviruses (preferably "defec |dlc(le0 P5005
non- aut ononous parvovi rus based vectors, nore preferably adenc-associ at ed
virus based vectors, nost preferably AAV-2 based vectors). See, e.g., A -
et-al., "The Use OF DNA Viruses as Vectors for Gene Therapy", GCene

~ Ther apy, W8 0284307367- 84 (1994); US 4,797,368, and US 5,AGQWIN7D2280
Parenteral s An exanple of a pharmaceuti cal conposition is a solution

‘desi gned for parenteral admnistration. Although in many cases

phar macieut iwﬂﬂiﬂep@ud uganahe patienidrahdicion beigg peatadi gle ohill Be appatpkdi 1@ chobim

appr opr i alf E‘ i mredi at e use, such parenteral fornulations may al so be
provi dec]f1 %8%en or in | yophilized form In the fornmer case, the

conposi ti on Thepharb@cdaticd topssiZiH0baMe D80 REEEIR2LARR26 54 thawed
pr.ior to use. The latter formis often used to enhance the stability of the

active E%Y‘FBB‘EH@IIHEB?W%hr‘ﬂB'd"'itrﬁnﬂsPﬂéy EaneeEiatly. dRraprfaRcally ipEaRpusGEAat v of

St or agengtthérad) Sagidslyl decthBy, n'i(ﬁ%@&lﬁﬂyzﬁﬁnlﬁb{y bas8cepkibld Iﬁ&nlalne'ghe art that
| yophi li ze({) prepar ations are gener more stable than théir liquid

count er'yReROWdegdeoh or Nrgherse F%E%Pl‘ﬁﬁyeﬁlaﬁ‘r%ﬂﬂ‘é%ﬂ&ﬁ@ headpyrgsteedit ed prior to use
by 5 t henakiiutly epnmmnatmomlﬁs cmpik Qcoe%t%lg%ﬁg&écﬁﬁlghefs agceptabl e

di luents such as sterifle water |n ection or eri physi ol ogi cal
sal i ne Mot e art) Sl‘idl:%f-‘slém% Opamlmt@tml Elsoltnhey%taaqwe therfepawlelcbnd ory $¢ or age as

I'yophi | t I ropriate,
t%epfold;/%ept nggé%’;las%sg%{ﬁ 5 g{/?pﬁ%qtiﬁlglé%éf%%# gﬁdd dggﬁamm%%ﬂorﬁ%mlt% g evI\lnBIto h 8ne or

nor el®iwprriheaatticelal indicalirmdisinglitested and widh s, apparait pi ewto sbutl idthesittabi | i zers

typically e f. ch ar.e ternmed ients"), for
exanpl e bu;m EPynga%gtel‘%alt?gorﬁé(%su%glcﬁfggﬁré%ghe P AR H\/‘:OélP eSS oni i ers,
- non- i onwith tdb@réheg@nuts: agegintThoxd apants snag helinoorpotatedns pirscfeht ameous addi ti ves.

Bufferl 1.5 to rralntal th e r oxi mat es
physi olpogl ca?ﬂlcon $Sétﬁosn or E@T{Jf%fg{{%ﬁ)i’fﬁ‘eg&@g‘éﬁ% P&W @SH &t ration

r angi n@fﬂmmeabmubulibr cdlﬁ:uﬁéﬂtlja)r&rbmbrdffﬁbem%h abyl bthaddceepgtatld @abghe agent s f or
use ig E’?e he ]g iy ({fntlto&‘n i ncl ude both ocﬁgam c and L nor gani ¢ aci ds and
sal t 5 tHEEG M2 °%1§ S YYPEP Ao, 3P L Phagmapeutiqah sisneaiugR et B iFvsRENdi sodi um
citrat enaylbettwm afl adljih@ t@cthet-thérhsed iliredulak, bR bikXdnd valth ghhdobbricoids

aci d- nonqsodj t m xt ur, etc ), succinate buffers (e.g., succinic
aci d- nﬁ‘ﬁgistﬁﬂg’%d{‘gﬁgclgﬁég%aﬁcﬂ‘% @&d- succini ¢ aci d- sodi um hydr oxi de ni xture,

succi ni ¢ aciutla thirtBadisputt GY GbieARdrerelites 4 Reth8d & teatinda bbbk BiRiduf fers (e. g.
tartaric 6}Cld sodiumtartrate mxture, tartaric acld- pOtaSSI umtartrate

m xt ur STCHAREAPHRodEs agatag APTFN o BHENG whick tsthod caprises adminisioing buf f er s

(€. @0 ah BANGivraAE ivHich RRAS B3k sty OF AL ‘mleﬁwesnotfrmmtﬁsﬁ&' d- di sodi um
fumarate m xture, nonosodi um fumarat e-di sodi um funmarate m xture, etc.),

gl uconabidadiss s esompond is prefrathiy & varianrs dexsribed hegliyy enshiie mamioal isr e, gl uconi ¢
i xt ur G re N UK i 900 B B B o S e B0 Mt ur e
" oxal i c listed above for which IFNG is a useful tréatzﬁént Furthermore, the invention relates to a ,
method of making a pharmaceutical product for use in treatment of mammals having
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




P OB BB BB

aci d- sodi um hydroxi de mixture, oxalic acid-potassium oxfajl ate m xture,
etc.), lactate buffers (e.g., lactic acid-sodi um | act PEREY e, lactic
acid-sodi um hydroxi de m xture, lactic acid- potassiumlactate m xture,

~etc.) and acetate buffers (e.g., acetic acid-sodiumacetate m xture,

acetic agh@ys@eiyum hydroxi de m xture, etc.). Additionglcransshdhd ities are
phosphate buffers, 30 histidine buffers and trinethylarnine salts such as
Tris. Preservatives may be added to Pétard microbial growth, and are

%. (W v I reservatives

present in o] I'nc ué]éls;%?%%%flg'ﬁﬁr%tg%&é{écoghol,

nmet a- cribs péne thazigyyl.c. phieratprssiqg dphd npkpadreeguencacinaisdoyhaibogy.hy| benzyl
ammoni um chl gri de, benzal koni um hal i des. (.e.qg. benzal koni um 6 t ober 2005
W0 0/ 031 50 BENEEIR PRGBS cBReBRsH ke fPismetT SiovF Baryn “hisamet hont um
chl ori de péllyhepliapadRben sxueh tasowes hydtfefive Be@py| paraben, catechol,
resorcinol, cycl ohexanol and 3-pentanol, Isotonicifiers may be added to
ensur® i sot dricelideivesy of IFR wrigehisBeiseregneangay pevidgle USEPErRAASY sugar
al coholg ihdt@fesabliild dvbliipofenB4] (hi@RaT o sEdsseti#QNQIS nonSspedifias gl ycerin,
5 erythritol, arabitol, xylitol, sorbitol and mannitol. Polyhydric al cohols
can be 3PHBEFLIONN an anmpunt between 0.1% and 25% by wei ght, typically 1%to
5% -taking iAoMY inthe ccﬂ&h&%ﬁﬁ’xﬁet%ﬂ%ﬂﬂgﬁe% aff cohfigpPlidier i ngredients.
Stabilizers refer to a broad category of excipients, whi ch can range in
function fr deveral methedsier teagefpring pogntidly dicrspgatiogareioglefingdicell zes t he
ther APt b Ptk PIRRENo0 1 AAOREN. S OB R scadbepence Lo the
containmer wall. Typical stabilizers can be pofyhydric sugar al cohol s
( enunerGeredhatapy e Pricaosi 2, pei°d6-38 (1I3 hThese guattiade inclwdsi ne, gl yci ne,

enuTerGin e 760, oo P2 ! defclugsi ne, gl ycl
glutan ne.  ARBALASHASrNL SO b RO LIS RL Sencab o Re

2- phenyl al ani ne, a , etc., organic sugars or sugar

al coholMpussMirsckdn vaot deencd 248hpt. d4&5-68(1880yose, nmannitol, sorbitol,
xylitol, ribitol . nvainisitol al act] t ol cerol and.the |like, including
cyclitols sﬁ‘é sge %&a&e&?{lﬁ% F‘?I‘Sg%r et .%Sycﬁsé:%\oé o %/@%31?‘?“ eg%? ’n{%lpg’é‘i’%e pol yners;

sul f 1§ -reatiited QFTRY GeadUtinsfer tagerntisal Buhdiuna©f Batkats Wit CadtieiFiesis™ hi octi ¢

aci d, di um t hi.ogl yco thiogl ygerol . ,a-mnof, hi ogl r ol sodi um
Fhi osul TR My, BB M. o yBabAF deangr. Nt KB dupmicls)

pr ot ei Ny (3993); GasarkdHRAg, SANeRCRbH 0 Lip&oxk Reagat BonEidenilnansipefial i n or

i munogl _qQhul i ns; drophilic. polynmers such_as ' pyrrolidone;
monosactt %WB@&még%ﬁ’§§’ VP%@%%YﬁéﬁhSeﬂﬁhﬁgadﬁbggL%%hgﬁb’g|ucose;

di ??c chari dﬁ&ér%tﬁﬁlﬁ—rﬁédiétﬁ&bﬁgﬁmn@ﬁh E.cg.s, s %@cﬂoﬁﬂ &Y Kg?étba_tl.lt iBateh@medes suc Ih | as
raf fi nose, and_pol ysacchari des such as dextran. Stabilizers are typically
pr e;s%%tTherﬁP@'ﬁéH%&a@téha %fswsm?ﬁé’?lim% Gorgstioty Hastor @-P\yﬁ%s?tg%%s based on the
active RIak&iB2 Wl 81119 (¥095) BRdeEsoR WHIACHANS THESe! SHERBIS6 (). s98- known as
"mettln% a%gnts') may be present to help solubilize the therapeutic agent
as wel 1385928 protect the therapeutic pol ypeptide against 25

- cagitation-| fi%@g%mgs&raﬁ%tﬂm traPhiCSucRIrSIOA REEIES hiR1ual Gadniifidbat 1 0N to be

exposed to shear )
(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




surface stress wi thout causing denaturation of the pol uitabl e
~non-ionic surfactants include polysorbates (20, 80, ggﬁ?éﬂegg??/%xaners
(184, 188 etc.), Pluronic(r) polyols, polyoxyethylene sorbitan nonoethers
~(Tween(D- 20, Tween(r)-80, etc.). Addi tional m scell aneous excipients

incl ude WOIRPHFPTagents or fillers (e.g. starch), 30 chelekirvgagents (e.g.
EDTA), antioxidants (e.g., ascorbic ag: d, nethionine, vitamn E) and

cosol vents. The active i ngredl ent may al so be entrapped in mcrocapsules:

pr epar ethawbd pri@xami. Ehe 1alayr 008 SCF el agddcw ehlRaduhe lalsilig of e abideer f aci al

pol yneri zation, far dr ox I cel | ul ose gelatin or poly
(et hyl W%&%F%t%?e%aﬂ‘gﬁ%?ﬁ%%m ehazé’ eresw@:ro fgiompacspadiios s ivip 021081 07

PCT/ DKOZ/c0@26 by Hosel EkdUediRl the/ 8 thaBlYsphANBd (fePhra®XR IR RnérhPOSAEREbIAl bum n
m crospheres, m croemnul sions, nano- particles and nanocapsules) or in

macr oenthed fhsidiquid roRniprRarh Sy EelyorRfiiized PEprEEeR ArnecRREHiuiRgPEAT tg use by
Phar nmac gltaiGiabn SRS Bfore Mﬁ1@ph£ﬁlﬁ@eﬁa@m'acéeg{ame'dﬁh Jﬁﬁcﬁ & fepyised for in

vivo adm nistration nust be sterile his is rea acconpl i shed, for
exanpl eWatgyfof jnjectign Pbﬁm{ﬂhlpbﬁgﬂﬂ%@?éﬁﬁhp@wlumnr atl on nenbranes. In a pr eferred
enbodi ment @f . t LQnprises the
_ cds08 B M SRL fre J}i&gfmtg}af, b Glyo ok agena{r}duaaon 9

i) I FNG vari ant elnvetlo eri In particular a

. salt of agousgpiiaRchyaixdne, esambipaat@ithmlmc@hm vagiahiHevipk thsalesiedn 5. 0- 6. 5,

>4 | Lcohol
o i on Rt P i bRl A0 PRRL S AU SR S BHIRL o8 0RO TV 8
buf f dOi ﬂ@alh@e&m/pm@mhmcyeédn fhecarn(alhdvgnmme consd %mpgnm) facetaatps succi nate
“and. CItE the non-ionic

sur f act alﬁ%c%h g'ents staf?;lmgé acren%ss eseévafl}'fjs §8{0n%955f gc}nallgpls? de&e{g&nt&har maceuti cal

- conposi hntmmddmmwmtothmammaamws JllESEs vat| ves. Sustained rel ease
preparati on 5. Sui tabbe exanpl es of sust ai ned=rel ease. preparations include

sem - per rrea [HeTRg deeRia betp §p mamaiythg GHAR By dpes BT ARBIEES St ai ni ng t he
vari ant phytuhe;gwalt don@igisnd) AhENGe Bypsodily potedt AN dBhecmtitibnddngng kdoMhiRut 2

m crqQga | e t.ai ned-rel ease matrices 1 n¢clude polyesters,
nylr Qg torBpucc g S GiBring o uehs PhB Py aasogReinde

pol y( Vi wyth aigsmh @hd dnorgafic)tias kRS thE@PRIYIE Strab blidd WaMdnoafhe and

et hyl - { amat e, non-degradabl e et hyl ene- 20 vinyl acetate, degradable

l actic %Eﬁﬁ“%&f’?&!’@i qltéat%W@o%B?%ﬁ’ért%soélﬂ%C‘é@tet‘?&*fétuﬁrs Bitisasilipynosedieiino| ogy or

Lupr on Bepekdiithre( é8) 86t ibTES @EPRRCET &Q{Iﬁ%ﬁ&édlﬁﬁl Gk LmBGi4- 9l yeol i c
acid copolyner and |euprolide acetate), and poly-D-(-)-3- hydr oxybut yri c

aci d. VIRFHECseiyRdre hygisideasixprn yicaink. agichgipociera suscinat e xuEe 66 3,
aci dogl ﬁéﬁﬂte‘ lﬁlff@ﬁ‘:l i ge Bafke aLif! |s§tﬁ§iﬁ téi’lfrat@ﬁllﬁﬁl%l Eﬁatflcod’md»g:)d?z% 11_]191%51"&‘9@5 such as up

to or over ays, certain hydrogels release proteins for shorter 25 tine
per i odSHHNM%r‘iafé"'ﬁ'é&%@Péﬁ&hﬁtﬂ%@ﬁ%@egtcﬂeﬁmﬁrﬂtﬁ buffersde Boliynakigrcid- | ong ti ne,

they ”aﬁiondggd?@ﬂl'fﬁxﬁa@{e ARHE gﬁl&caaémadﬁoﬁﬁﬂ Fur@fatCXRASH GodoQodiRhSt ure at 37C,

resulting in a |oss of
’ fumarate-disodium fumarate mixture, etc.), gluconate buffers (e.g., 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




bi ol ogi cal activity and possi ble changes in i mmunogenigity. Lonal
strategies can be devised for stabilization dependi nggtgf’*/cfl??gah%%hani sm
i nvol ved. For exanple, if the aggregation nmechanismis discovered to be
dinternolecular S-S bond formation through thio 30 disulfide interchange,
st-abi | i 280i08M1pfly be achi eved by nodi fying sul f hydryl mEshKaes,2e

| yophi'lizing fromacidic sol utions, ntrolling noisture content, using
.appropriate additives, and devel opi r%g specific polymer matrix
CONPOSidhl@ils, brém{de befhaide R A8om¥RRAPELSRIE, RA KOt Q0428 mefy1 6F al

adm nistrati on For oral adm nistration, the pharmaceutical conposition may
be in sfﬁ?l?yél PYRDYT; fﬁEﬁCBOL ‘feé?fﬁ’;m]g%o.loheﬁa“toh@df%l?‘%ﬁaﬁPl' a capsul e, tablet,
suspensi on, 1s6i¥HiceAmA bR to@surd REonRRAMRR R GALIHENRASddRN i S
preferably made in the formof a dosage unit containing a 5 given anount of
t he actRobYsgTEd dsebols prefgraplydribydgigior Yichessesar alcolply gnehrps glyceither manmmal
may Varyy Mide b AaPeREiNG GARG]. bl ' | her
factorse),{yt Ut “can @gﬂlde’tefﬁl&}le y [IJelr Egﬁg}"ﬁs}]&iafﬁggﬂp?z&f]fe[bgesgﬁlngltéi ng routine
met hod $moBat betwets dalfearfdolTe by weigbt, tipicaliyl %its § featakiop intaycdontitbede capsul es,
t abl et AVl oleTolfMeT ol rs. and granules. In such solid dosage forns,
t he ac??leg§corf%§{lfr?gEHﬁg)§IerQ%){%gengsdm xed wth at |east one inert diluent such .
as sucr ose, Stabititeysefer by a givad clicgoBuctexdipsaigevifidr cmm rampy iafwocti@ofi@pniase, as i s
. nor nal i {44 onal. substances,. e. q..lubricating agents such as

mgnesibﬁ%&% Aegggtét? gl?gc}d&\twt%r@n%hasscg&éﬁze% SR ?tict%ﬁ?tquelgﬁg’ BYYPs, the dosage
f or n¥) rieyaturatisrooradhquerics ¢ the bmainagvA @pjisal stisilikes sandrcopihkdri am
additiq ahl%(be orgeﬁa ed. with enéferi C caqati ggqs. 5 The varjants may be _
adni xed WA CTHERISHEST QU IR AT SPILE AaliEp JElie: BRUPeRIYEWESr,  cel | ul ose
- est er s agfargfiteahiglidinq elatige, diigadd, T-lagimd, 2-pRdnglal ARG NEShAID &I Biréinhe, MAYNESi UM
oxi de, sodium and cal cium salts of phosphoric and sul phuric acids, acacia,
gel at i r‘?,c"é)éﬁﬁniﬁﬁu&qrb?rﬁ&g@,alcofi%lﬁWF‘h?)SIlgﬁ%crtﬁqhﬁlﬂﬁ%ét,“f&’ﬁ_ﬁﬂv SOyl al cohol |
and t aklRiogGibabl, BicaR\ %eﬂﬁﬁ_t&l,ogl?/ceﬁﬂ BNEME 1) & cLAGHE EBhsahdoR.
Al t-eiﬁnatl vely, t@ye may be dissolved in saline, water, 20 polyethylene
gl ycbl M9s5Heh hekes %ﬂeﬁé}éfﬂg agineql pohaners splitichntainggpdncigageie At~ oi |
cot t ONg@aRLa, MhththRie IRSGPacR, bddiurh § R - ' buf fers.

o i he SRR Lt hRSRONE BB AR PO DL

Ot her adjuvants and modes of administration are

phar maéedsqdiemn thigsulfatgHew eapledubar weishtipdlypeptidendiye. KHetesidues);tncoteinglgichy

mat er i et . t . LS. .al one or

W th o e RR itk e BARTUBRAR, G o S s L RIS, oC et ca

conpos peiyows swelyasipelyyiny]peoblidbntomommaehiridenaich phayloecmuatriosa frucoper at i ons

SUC R Sn PLBEdk! AALIARIANHLOL B §dqpant s such as
ves,”’ st abl i

ontain conventional
preserva Izers, we gﬁosearf(&ucm ﬁrésa ‘"’l%gll:l S0 Fers, fillers,

e
hg agents, e I
etc., effjnosasandipelybwsiedidesdusiewhduxean 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




- Liquid dosage forns for oral adm nistration may include pharnaceuti cal ly
acceptabl e 30 enul sions, solutions, suspensions, syrUpScoREr &4 rs
containing inert diluents comonly used in the art, such as water. Such
conpositions may al so conprise adjuvants such as wetting agents,

sweet enews,o20418070r i ng agents and perfum ng agents. 6 GetpbR#208095 WO

02/ 081507 PCT1DK02/.00226 58 Topi cal adm ni stration Fornul ati ons suitable

- for topical administration include |i8uid or sem-li quid preparations

- sui tabl [ n i n t

oi nt rren?mg%d“% a%é{eﬁ%l@ afné)s%l@p%émgsl’ %l%lsm%n(lgf ﬁbPher‘% {mcw %&Fﬁl&s% Aaﬁl on to the
eye, eapartices Mno@pﬂlﬂsmamacﬂbehmgmy Sooh raohdgues ns: cBaaldsabhe for use with
a nebul i zer,  ejther ultrasonic, will typically conprise the

pol ypep%ﬂ@gwgf%gﬁ?ngﬁ?‘g’% SPERCP4FEter at a concentration of, e.g., about

0.01 to 25 mer@éramaﬁnﬁﬁﬁonpwberﬁse@forsmhvﬁ amms@mﬁj‘neﬁ@bba/stab@%xses 1to 10
nmg/ mL.. The_formul ati on may al so include a huffer and a sinple sugar

(e.g. > Fofilpsemplished do5 qxr%kei WA Bepyeh strdls ilratiop &kBr@ehr essur e)

and/ or hUWHnIn%Eifréf&‘raié?hﬁﬂdﬂnér@ﬂﬂh@i}lv'eﬂldilckiaﬁﬂihhﬁ@e{chﬁiaalfcfoﬁiﬁbﬁudn to 10 ng/n.
Exanpl es of buffers that may be used are sodiumacetate, citrate and

gl yci necomipisgy @ FHG \taﬁéﬂt@é frednvepfion. #hapuiferingsapms<n prGRelaosalof &t i ty

~ sui t abl grobflc adi U:%f)abflfhﬁ Iﬁﬁhtuﬁ%rahémaawe& 50- éﬁﬁﬁz)ra%&gﬁlzeﬁ inpatRufdr afeneral ly,

buf fer m)larltles of - from1l mV are suitable for this purpose.
Exanpl egrg@mc sugapsugkiakaehelady) béormqmq szléeptaﬁeanﬂab:st@rde watmll\ti%e manni t ol ,

sor biq4ipo I%%da l; n 1%to 10%
by welltO h Wihg% e égté%{téﬁ&%c e ne FI zep%gor hgg{%(@)%{en%fag g]o contain a

"surfact awtcﬁmie rtieaditlabelmar ispnagoltor spbftclcie nomhmmeaﬂrfacggrtmjﬁtmeo@ -¥ort he protein
caused soluytion in.formn 20 aerosol,. Various

convent PR E FR ke e pliagotian PRyt o B b e b5 SR ETRRLIE ot Ly

~acid esters and al cohols, and pol yoxyethyl ene sorbitan fatty acid.esters.

Amounts will generally range between 0.001% and 4% by wei ght of the

f or mul a‘?lfséﬂﬁngdﬁﬁle%?ﬁéﬁqaﬁ‘lufﬂ’/ls preferred surfactant for purposes of this

i nvenki on i ssip@beXMEHEYIRARSQLRIE D rERRIRheRERde éﬂﬁgkﬁﬁéam%%amae@tl ons and

nmet hods of generatl ng suitable dispersions of liquid 25 particles of the
i nvent i efrsolf Byderhobicipobymess wagaq&%@;@lmle@%m@%es@mng pstgblydomnyo2, US

S, 957, 1afn adborifn Q%c?Jc%psu@ PrathpRos of %staHédial@é@ mfibes Hlude %?asé@ and US

5,522,385 which are hereby incorporated by reference. Fornulations for use
with a M@ebdﬁtﬂﬁé?@nﬁl%ml hﬂ@%Y@@YWﬂlﬂlha ) o pojy(cioipicpadla  finely

di vi ded,Houde czé}ial@n&%ﬁﬁf %d@?% Qﬁ@gyﬁqﬁﬁfamaxa $H bd dQﬂc @{ﬁgheﬁ@en

mlling a 301 vari a rrru atron an ntaln stabilizer
suc h 28svihylrmagtats gtegradaild lanfinacid-glycolic acid copolymers such as the Prol case®

technology or Lupron Depot® (injectable microspheres composed of lactic acid-glycolic acid

copolymer and leuprolide acetate), and poly-D-(-)-3-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.




(HSA). Typically, nore than 0.5% (W w) HSA is added. Additionally, one or

‘nore sugars or sugar al cohols nmay be added to the pre?)QC 6%0(?%/
necessary. Exanples include |actose naltose, nmannitol, sorbitol,

sorbitose, trehal ose, xylitol, and xylose. The anount added to the

f or mul atweom68807 ange from about 0.01 to 200% (W w), ppelgk@pbyefrom
approximately 1 to 6 Cctober 2005 WO 02/ 081507 PCT/ DKO2/ 00226 59 50% of
the variant present. Such formul ati oS are then |yophilized and milled to

t he des} i.cl e size. The properly sized particles are then suspended
in a pr%%%?fnéﬁgh\%\%l the aid of a surfactant. The propellant nmay be any
convent i onalFometabadnahiseajpinothe phiromcdukica cpup@iss, maUehin s@idas liguid

chl or of uorocartglog a hydrg’;hlaag fl uorocarbon, a h(ﬁdtroflghuorocarbon, or a
hydr ocaPBBre5 THEP [Py PP PSSR i REREON ST EASPod | uor omet hane,

di chl orghagrhacaiiticdiodoaglokigion s, préBably Inalle in tRe f@inraffaldogige @hinameainiog a conbi nat i ons
therepof. Suitable surfactants inclu Qrbjta ri oleate and soya
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then  |aagedy Wikl depénddl dniBE YorldRioh ©€ihe gulsti@x A tRerFhotds GanamLei al |y

avail abl e netered dose 10 inhaler suitable for use in the present invention
i s the WEHRHCRY Retarskillgd dethy AT 4FiRg routinggAethodsSt ured by G axo Inc., Research

Triangl e Pardglid bbdage fopfbrdkdl Qfint @t RONEEhcld@peliss, Wblets, conpri se a finely
~divided dry powder = containing variant and may al so i nclude a bul ki ng
agent , ppdsitares| prytdssend gimples.dn suckigelibdesagedprmsrilisicti 6l compodigidit s whi ch

fact 16 Rl RnfR ARG RcaBlonk R ARAMER kudRNAOE, BAYLLEr suftctd Sucipid0 15 90% by
wei ght of the formulation. The particles of the powder shall have _
aer ody rfapmemaprlipempiies ap i nopoal pregcs edditpbidstanres.o-pirbricding et h a

‘ densi t ysuglfn a%%#%?épg%%é%bﬂﬂﬁg Dle g'f (gﬂ%ﬁé&?@bfg{s%ﬁghﬁ& tlhg dSsa i@ﬂnslrgay

m croneters, et ween m cro ers, pr ef erably of
bet weernlsp. @mprick Bifsring egeorreTards atipikbxanpidtiofally bp pwgencd iwithaftetic sui t abl e
for usc%a{'#%ﬁaccor dance with the teachings herein is the Spinhal er powder

i nhal er, ufactured by 20 Fisons Corp., Bedford, Mass. The powders for

t hes#S devi c &he najanbangemedatiedl witidddprvante buchas &dtdsy, snebseodsch powslel.osed in US

5,997, 848,, US 5,993,783, US 5 985 2 US 5,976574, US 5 922 354 US

> 79, HHUIRTR s < Hdols aerds. Bieai el . MBS e IR B iy

del i verspdinin 4ol eslajpeidalte ofptodptoiis and subghude acid@ adhdia, golaiog eddidn e, t 0
nebul i zers tered dose i nhal e d powder, i nhal e Il of which are
Mot AP iR e S for oo AePl SnRBBERR oL SRRRTIRABLT Commer ot a1 v
avai | abjoaveeivhad edminsstrati@b lAdtefnativdly) thep hag be dBslfed iRisslideMwaeat i on are the
U traven ebulizer, manufactured by _Mallinckrodt, Inc., St. Louis,
BRI T R AT s B e B PTES o hely

Pr oductel orfsa@ing Wiy tagdcahtB et an Hdre aeR bafié®, OBEEIRf e 81 mbdRaber ,

manuf actured 30 by d axo | nc., Research Triangle Park, North Carolina; the.
Spi nhal Eéfmlﬁmglp atie jyeH) kgpwn in the pharmaceutical art. The carrier or 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.




manuf act ured by Fi sons Corp., Bedford, Massachusetts; " St i ng cl oud”

~device of Inhale Therapeutic Systens, Inc., San Carl oé%t%eirég%i a; the
-Al'R i nhal er manufactured by Allcermes, Canbridge, Massachusetts; and the
AERXx pul monary drug delivery system nmanufactured by Aradi gm Corporation,

- Haywar d, YGa#¥®Bo10hi a. 6 Oct ober 2005 WO 021081507 PCT/ DR@2/000288B26 60 The
invention is further described in the %ol | om ng exanpl es. The exanpl es

'should not, in any manner, be under sP8od as |imti ng the generality of the
pr esent Teprai ddnGakir@onand clains. 5 MATERI ALS AND METHODS Materi al s

CHO KI  cel | avfai,l abl e from Ameri can Type Culture Collection (ATCC

#CCL- 61) ) . E@P& atigny sgitablg for fopppladmupigiraipsingugds bayidor samiclifdd col | ecti on

(ATCC #@tdpadlidns sh@adISREpsétaidhRRER HRERiN K QT BLNRLEIEAGS, hifimials @ USA.
PCDNA 3.1/ hygro was obtained from Tnvitrogen, Carlsbad USA Restricion

© enzynes CEAESHYIPHTEY dakdonietaip on pdeinifaben e eageamEngieol abs | nc.
Beverlg, USA. DVEM nedi um Dul becco's Modified Eagle Media (DVEM, 10%
fetal bovine serumand 15 Hygronycin B were obtained fromLife

Technol dgiemany &livegpenhagen, Denmark. LuclLite substrate was obtained from

Packard Bi osgj ; ' Count_l.um.nomet er was
obt ai ned f rqmb‘%gg‘%g? %‘%Q%lggﬁgﬁ%‘-émﬁ&'Iﬁgé]‘%hﬁéllé%i,ﬁl%ﬁ'ﬁteor-l\[gt?ﬁg?lfawgébp “Bot i nyl at ed
pol ycl oneiprgetthe prlyneptidePRGars disstivetlin vBE285 coversratidat of, agdatooadloald e from

R&D Sys . i ., 20 Hor, di sh, Per oxi dase- conj ugat ed
str eptaglgg%n(%f@%a%%%gp%g@flﬁg%%ap glrﬁbf)‘;bﬁ?so{,e *°Fi@d‘b€2 a é‘“’nf?“ﬁ@ﬁ%ff%? TVB

bl ot ti0nglse dmbelnt buéfer aob b ainpdasifgroimgk Bt frdteihEGhilCajranhd genlativeofrar k.  Met hods
25 Inter n_Assa ut.line |t has previously been puplished that 1FNG

i nterac ;sﬁé&%t%esg%rﬁ)’%%rvhé}fnég TENG "lnﬁﬂ EPEgEdn i\;‘ﬂm%‘ﬁﬁg‘& P‘Flz):l €edfisequent I y,

. t r anscr npfbExisplacsfibuift:e thadinap be tRbarssodid atRicN\@irad and gians.er on

ossible to screen for

TR SRR NN RO
r epor t epHge e ridpSRBES ki \Gepbals Guith mAorilalod &6l 1SmMRb IsTRAM ASadymibela cell's
e S bR Sohe ey I e S S o ane foc Ceel
Cel | cl eoiBisolptréhalose, and xylose, usually in amounts ranging from 1% to 10% by weight of the
formulation.
The nebulizer formulation may also contain a surfactant to reduce or prevent surface
induced aggregation of the protein caused by atomization of the solution in forming the
20 aerosol. Various conventional surfactants can be employed, such as polyoxyethylene fatty
| acid esters and alcohols, and polyoxyethylene 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 necessary. 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




6 Oct ober 2005 WO 02/ 081507 PCT/ DKO2/ 00226 61 screened for |uciferase
activity in the presence or absence of | FNG Those cl 0@1@§°§ﬁ63@% t he

- highest ratio of stinulated to unstinulated luciferase activity are used in
- further assays. To screen polypeptide variants, 15,000 cells/well are

- seeded i@o60¥Ee7 culture plates and incubated over ni ghgpicsdpMeM nedi a.
The next day the pol ypeptide variants as well as a 5 known standard are
added to the cells in vari ous concent59ati ons. Actimune(r) was used as

"known ﬁ)t,ya r : t in DI\/EI\/l
5% FBS -and gﬁjte a%a tglfesqn-t %ﬁlté&r?{l A use &'ﬁ"\ﬁg’%ﬁ@h %sa%grnéﬁ?dﬁg&b Cigégé df or

hour s agfart®TeGizen a 5%C02 air atnosphere LucLite substrate (Packard

Bi-osci ence, on| The the | ands subsequ y to each 10
wel T P ot o M PPBRE e S R HECT Rt o d R BT A e S HEBLAt 1 am nomet er
( Packarghifadoint. HRErdpellng hewy b ek pebneaitivhiligaer® e@ploRAIcHr mnqju»;joeaahchpl ate
contains wells incubated with I ENG as_ a stinulated contrqol and. other wells

cont af i ﬁgfhlrﬁ‘ﬂ?ﬂd‘ﬁ’roci*éﬂlil & hydroghionpflueroraibon, a fyeratyqretarboprner ahyfiogaBeh-ween

sti mul ah@ddain@hbRFubBdal-a8 cﬁdﬁfdrécﬁﬂ&%@m@tﬁ&ﬂeVﬂleoﬁa@étr\éﬁﬁo@&hﬁﬁl lafid er.nal
- standard for both I FNG activity and 15 q%l@:lnent t 0- experiment variation.

For eachl.lENgtrailapgopthane, precompinifionsghergpl puitaplersariacantyinglpdersortitagt i ve to t he

ACti MTURER.E bR @cﬁng @i BidFRay Ao HOREGEITs @%affwaan@fmﬂﬁl&&@@ﬁdh&egr ee of
gl ycosyl ation. To determ ne the various degrees of %h? ycosyl ati on of | FNG

var i antlozdsdaneths delavesogwﬂczoAm@pg@f 4 commpgrcighcrvetlapiemetared dessndi t i ons and
‘trangj epged ofignf fgf ﬁs{g‘?& e 8 &ﬁ‘?m%ﬁﬁﬂ% @i Vani’é?ﬁ%%]fté}e@lé&%‘iq I's done
e otinylate po

according to sta ures using a bi ycf onal
ant i -hunamfak:tﬁN@tamm}thiy ({Bsﬁﬁzss‘nﬁmg!m’aﬂél‘&@ Systems) as prinmary antibody

ot vorse” el RGP AR aaE o o

secondary ant ng reagent
( KEM ENoi[EIﬁmgG(apan lageny abe etk ) bulkmgHgent ciusht as ladseowrimfol, skhGevar i ant

T L T
det enfr deb)bwelghite;f 2R Go@huldivh LBhegiabiits i ﬂﬁlpﬁwdd:mhﬂl kdve atiodynagiic equal 30
~anount (on an.a V|t ba5|1)l ftc | ENG pol. ti arzant of the.
vent (BT e PR R gai R L « PONIOL gt LG EERBIE Pt 5. wei gi ng
bet wee nn@%eﬁrcﬂﬁ@ecgﬂ@sm.m 18AclefRers, Eﬂaﬁaréb'fy&t@édnxp:em Ddickdndias,mdsat ed in
o eSS B o0, Tl TR LE A0, Bl e ROLSLNRE 20,400 0/ D)
use in accordance w1th the teachings herein is the Spinhaler powder inhaler, manufaciured by '
20 Tisons Corp., 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 bsz Aradigm Corporation, Hayward, California. |




Bef ore subcut aneous adm ni stration, one bl ood sanple ig drawn,in the
tail-vein to ensure that no background I FNG activity @9&0}3 ag&ect ed-
After admi nistration, blood sanples are withdrawn fromthe tail vein after
- 10 min, 20 min, 40 mn, 60 mn, 120 mn, 240 mn, 480 mn, 720 mn, 1440
nun, 16200MR2MA81S0F920 min and 2880 min (sonetines al so 3BOOLKOAMIEF, Serumi s
prepared by letting the bl ood sanpl edsﬁoagul ate for 20 rain at room
tenperature followed by centrifugati at 5000g, 20 mn at room

t enper at ur e. ThEhgvea IR Rirther A€o $OIB ESIL x@rPle8. At examBRCsHenldl |
determ nation of |FNG agtl vity using the "Primary Assay" described above.

It shoutd BETHBREE: PR HEEIRHAS %H@“‘é‘?ﬁ)‘iﬁﬁg"'@fﬂwft@e Rieseat gseifpafion@dd in - serum
sanpl escifik@m PK studies in rats, the Actinmune(r) standard was diluted in
DMEM 5% 10 FBS and 5 % at serum The anmount of units in serum (AU M)
against tine (mn) is then plotted and the AUCSC is calcul ated using

G aph {4 experinments are perforned on hulFNG in its

gl ycogﬁag%ﬁ@(ﬁn?%%%@%%i nmuue(r) in order to assess the increase in
AUCSC of the |IFNG pol ypeptide variant of the 15 invention as conpared to
hu] FNG {f¢difas 9l YCOsyl ated form and/or Acti mune(r). Serum half-life The
serum ha ¥ Ife is determ ned by one 200 tl bol us intravenous

admi ni s€H@tbeellp favaibaleeiora hmenicar( TypeditactGotlietionfATICK) #CEL-6HY. | NG

pol ypepti ' f t n t e experinents,

f emal e%L%§§¥%%516%0 Emen ﬁﬂﬁ%elﬁ]&rﬁg@ﬁ %ﬁﬁ(‘%ggg%%ﬁﬁfﬁ are used. The
1 FNGlfﬁ)dSljtﬁdpmivdieokrtmmdaﬁbmSﬁatfagmmJlaa‘bHﬂUSA sodi um succi nate (720 ng/ 1),
manni toI / pol y orb 100 H 6A. . Before intravenous
admi ni 74 ghl’lf?yg'ﬁ’ W%‘I gi ]é‘g’ﬁ“?gﬂ‘r’"gfﬂ#b?ﬁ%bts tail-vein to ensure that
_no bac Idgﬂ’sﬁimhﬂ ehﬁ_,lNGsaﬁ?dpc)ﬁnhé&a@@We&%b@t@ﬁ@%&dNer\Hnglran@ﬁmlﬁﬂsﬁd’ Advan, in one

tail vein, blood sanples are withdrawn fromthe other tail vein after 5
mn, 1 %‘ﬁ\n 20 min, 40 mn, 60 mn, 120 mn, 240 mn, 480 mn, 720 mn,

1440 mMﬂrﬁﬁQdiﬂmeulﬁ&ﬁQ’stdﬂﬁ@fEhg?e&anla OMENFETd4F T HRVRPaEE sy | etting
t he % gﬁp %ggulatefor 20 mn at roomtenperature followed by
cent EripedSnpddfe Techpelagies &9pErranhagen. Panasler um i s t hen

isol at qsﬂzcmmlbafa&r@ﬁ @Emﬁe%@ron@é&ﬁﬁlﬁlﬂg%feﬁécm}?@ﬁﬁogﬂ e Il]tﬁll\égi tivity using

the "Pri rrary Assay" 30 described above. It should be note at when the
amount PC H‘Fﬁttl‘gmm‘?éﬂd’éﬁsélbﬁﬂ?ééf@fh?%ﬁdﬁlosglam @’somng?mmmln?dﬁ@b inrats,

the Ac tBlHﬁﬂ}&Hi’&[([fo ycﬁ)hﬁ@qﬁrhqm‘ﬁﬁ@% niﬁ%t%ﬁy, Mlﬁéfa éorfm at serum

The ampunt uni'ts in serum agai nst tine hen pl otted and
the sé%ilPrﬁmm&Imemr@amoéw At ed using WnNonLin Pro 3. 3 6 COctober 2005

VIO 02 QRARGIREPLIONERLANR e Bl PSP GAL BRMlhS ALR REEEOT T 0N MUl FNG
in |tngI ycosyl ated form

openhagen, Denmark.

TMB blotting reagent was obtained from KEM-EN-TEC, Copenhagen, Denmark.

Methods
© 25 Interferon Assay Outline

It hé,s 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




Actimmune(r) in order to assess the increase in serumhalf-life of the JFNG
pol ypeptide variant of the invention as conpared to h@Peiakef 2005 s

~glycosyl ated formand/or Actimune(r). 5 Identification o sur ace ex osed
am no acid residues Structures Experinental 3D structures of hul FNG

det er m ng@ Mg iXg7 @y crystal l ography have been reporteg-Bykomalisck et. al.
Sci ence 252:698-702 (1991) reporting on the Calpha trace of 10 an | FNG

“honodi mer. Waiter et.al. Nature 376: 280- 235 (1995) reporti ng on t he

structure of an | ENG soI ubl e
For m of SeHBed RRACHEERROTY B e Bt Amea et TRt ke e ever
been mﬁgh@uﬁhﬁ ofF yirAvaied &bir@t%mﬂihﬂelﬂ l{ucgézas@dctlynﬁﬁé e dii ﬁn’l&e% ?&)/93ﬁ (2000)
reporting on_the structure of an onmodi nmer .C wi t.h two

mol ecul es of T %Scé?ﬂ“tPBry@th‘é‘FWtSt h%g%g”?”@ﬂ@ﬁ%‘?‘ieﬁé’b?%d PG el ecul e of
the 15 pROGRAIAfdioRerh}8t RTTMEMULALA The A8 fﬂrﬁtﬂe@b@b@ﬁ'ﬁb Qa%anWi ok Rvellhe al FNG
honodi ner. Accessi ble Surface Area (ASA) The conputer program Access (B.

Lee aAd<rovw strcpmaasaddgd tovhe cols i Vaness coswnr&@@ls (aiye® Faspss as
2. ( Copy#irghh sfaﬁmara@&@wxlaéf%ﬂﬂﬁ(ﬁé®lv$axhﬂm§ tHRAURR 16 DRSS Bgaessi bl e

20 surface area (ASA) of the individual atonms in the structure. This method
typi cal $tyredsb880§CpnbbseS| ze of 1.4A and defines the Accessible Surface Area

(AS as thepalga oL iR b e rofiel %5%%a§éﬂ%cpra&g\ nodphd:Eudiect NI S

~calculation a ecu rogen ons “an ons not
di r ect | yubstedta(Radkird Bidzeiepreobeningar, é‘he Nmﬁmﬂmdﬁhs mettserpientorddedateaciset . 25
The fracti,onal

Fr act,j.on e n thes d hai,n atons is
conp a%}ﬁ %?Wfé Feﬁk%d'\flg&%“egﬁ%c%f“?sﬁge dORENC 8?’A {Hﬁ 113 e %aclﬁ é)SI de chain
with a S’HB(&Qngleﬂﬁcﬁ(&erfﬁuhﬂ@g)tﬂmaeASA of the side chain atons of that resi due
type in an nded A ALA tr &. Thornton
' ({891; J. I\/bI 6‘Fd““d'?aEA'a§(f?n@§6wle %?eg mﬂstaﬁgh& C8H]ir?lsa fegar ded

as a SOOtﬂarwemfcoﬁtbﬁuﬁgl e A hadn Hhn Cﬂlsfema&ecr@smdwse ﬂub baked @rmilired
remai ni ng, resi dues. The followin table are u edd I§tu%\18ard 100% ASA for
the si dglddwégrﬁula*@g hg}gfeiﬁge goliyity segves gs gipinternal stapdard for ot actrvity an

""" fiment=toexperiment vadation. For each IFNG sample,the amount of urfis @eteober 2005 WO
02/ 08150 PCTI DK02100226 64 Arg200. 35A2Ly3162 50A2 Asnl106. 25A2Met 156. 08A2
ur@@%@

Asp102. Gépdatebrehy votyabe prdaaladgsad as A

Determination of increased degree of glycosylation
_ To determine the various degrees of glycosylation of IFNG variant monomers, a SDS-

20 PAGE gel is run ﬁnder standard conditions and transferred to a nitrocellulose membrane.
Western blotting is done according 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.




A nl140. 58A2Ser 78. 16A2 G ul34. 61A2Thr 101. 67A2 G y32. 28A2Tr p210. 89A2

Hi s147. 00A2Tyr 176. 61A2 |1 e137. 91A2Val 114. 14A2 Resi duest R60LERESt ed in the
structure are defined as having 100% exposure as they are thought to
reside in flexible regions. 5 Determ ning di stances between atons: The

di st anceypgbtygesy atons was determ ned using nol ecul ar grapkifs.gof t war e
e.g.. Insightll v. 98.0, MSl INC. Determ nation of receptor binding site:

- 10 The receptor-binding site is defir@d as corrprisi ng of all residues

havi ng their_ accessible syrface area up tor hinding. This
is determ ne%efﬁﬂfi S&‘?C“%agﬁ%{s ISUAGN 8‘&9@ J;%“@#‘sm%ﬁr‘f’él 182}%%@ VBT at ed
| i gand( Sﬂsuterthflt A6 bhdkgrndd BING eaRRy 04 i) dcorRp] Licradaimationblddde conpl et e

| i gand(s receptolﬁf[%é mpl ex.. 15 EXAMPLES Exam | e | - Determntlon of
surf ace? ubdrs ewhfrfé%waaéfger#ﬂéfu%?rﬂawsﬁ@w GP&ifs'2l WRs>0f an 1 FNG

hor no- difTBRO infh, TOORLEL 1440 fnlh, L ¥R mAD] LOWh Snd@bsf HRl h&infea blb 960t he | FNG
receptor having a thi rd nol ecul e of the 1FNG 20 receptor in the structure

not nekivR: PGB iR iptEiRg theSlopRRe e Aergilaisrior Eht ddeBy Thiel et. al.
Struct U, ragggfoﬂgge(( I%Q&mr:fuéqf'l@n §ttﬁrOU@ot 9b Sify %bﬁtt&nﬁgrathféefﬂé: QanhRnodi mer

wherein t two nolecules are | abel ed A and B. For construction purposes
there i @eamoawdland stoeell at A0 O dmnpinamrbfﬂENGraeﬁvlhelSlI@\ﬂ@ Suimeence | abel ed

- MO and the. s n te v trua tedvvl htenr dues. (QL33

bei ng hsgap' a@%g&é’él&%e I nh‘i“ﬁe ecné’nesd ttlrlatﬁ(‘f"thgrcli afnémﬁ'i g]f" YR dﬁ% Cflél renmoved
fromt hsansch sargiles feorh BRaskldids ve racathe Wednmns® afand bt svae ddured @ DMIBE®L, $Pa uct ur e
of tr]&egagjcttggg 2005 WO 02/ 081507 PCT/ DK02100226 65 two | FNG nononers has
very BB 8 hsi ty after residue 120 and residues were only

nodel ed unt i Thera@fiaid u?ﬁl:s?ﬁ serﬁhﬁ(%&f/ml)%gaxﬁﬁﬁlnﬁt(ﬁﬁnﬁs thd profidP e € r enoved
fromth ucture ulations in this exanple. The two

' recept o?‘[ﬁ FPé‘f’l’tlaée é@pl%&g%&s% ke direct interactions with the | FNG
horodi ner armnﬁaﬁ&péﬂnéﬁgﬁeb%omh e& lENGaR ek et cbsyddesmP adiPorcont act with

t he 1 FNG honodi ner and are not. i ncluded in these cal cul ati ons, Surface

exposur SCUPBRRER 15 HEPL 9 a1ess Hirdncraesainchl S rhihe SANG srlypsRids g AR RS o
ol eqyl BedionR6lcBapaeotch dirg: MRs3RPoG ek (542 Sad/t AdtkinamReecul es Fesul ted in

the foll ow ng resi dues having 10 noré than 25% of their side chain exposed
to the surface in at |east one of the nmononers: Q1,

Serum half-life
The serum half-life is determined by one 200 pl bolus intravenous administration of
equal amount (on an activity basis) of the IFNG polypeptide variant of the invention in rats.

20 For these experiments, female 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 plotted and the
- serum half-life is calculated using WinNonLin Pro 3.3. |




D2, P3, K6, E9, NIQ K12, K13, Y14, N6, Gl8, H19, S20g Cﬁ@er%ﬁs D24, N25,
&6, T27, G31, K34, N35, K37, E38, E39, S40, K55, K58, , D62, D63,
@4, S65, @7, K68, E71, T72, K74, E75, Nr8, V79, K80, N83, S84, N85, K86,
K87, D90, E93, K94, N97, S99, T101, D102, L103, N104, H111l, QL15, Al 18
and E119WD ®B/083387 f ol | owi ng resi dues had nore than 50% BET/PRe022i de chain
exposed to the surface in at |east ong of the nononers: Ql, D2, P3, K6,
E9, N10, K13, N16, G18, H19, S20, D21,° A23, D24, N25, &6, T27, G31, K34,
K37, E38, E3%imikh3xpdiBnts NoDerBred SOHITEE , 1t§@§>@syl§zc§-f0n§7§»d/d}l8 3, S84, Ka6,
K87, K94, N97, S99, T101, D102, L103, N104, Al18 E119. 20

Per f or midRHRinef) tp Rier to ARSasSoihe BiTeatd ip Rervahaliiés ofdhdi@EPolnePiéd ecul es A and
B excl ekt ing the receptor
nol ecul ggﬁ%gga@ea%é?ﬁé%fg%@%&@he f ol lﬁngt %Uor e?}stg:[i%g ﬁé/gldrmre t han 25% of
their si®fmMEeER. exposed to the surface in at |east one of the nonomers:
Ql, Dz P3, K6, E9, N10, K13, Y14, N6, G18, HI19, D21, N25, (&6, G31, K34,
N35, K37, E38 E39 840 K55 K58 N59 K61, D62, D63, 25 B4, S65, Qb7,
K68, E7 dern . 8 IKBQidud83, S84, N35, K86, K87, D90, E93,
K94, Ngg g%g T101 D102, L103 N104, E119. The foll ow ng resi dues had
more than BO%bof their side chain exposed to the surface in at |east one
of the nononBrgerinR3ial KB sinkih@es WERFNINT GetelRded BM2612yERGiallGGAphdde K37, E38,

o7, sBeesPone Ry By n s s A2 T ebeiied e R o ons e

t ar geitds af E"N(E‘rbdlnf)dl?m Wodicet 4. aairmﬁé 3NE 303519938 rdpbRHE b thd 9 d’l’d@tﬁiﬁe:cffn g
Corrparln two, lists, resu in K12, S20, A23, D24, T27, Hi QL15 an

© A118 bégﬂ‘é@ﬁ%ﬂ‘a@%ﬂe’ﬂ%ﬁ@?ﬁéw ol ales of toliblehEm At e ANG agcepigon

- r ecept oThdtadiinges ¢nids ucie L0k b ed: bg&ﬂﬁadé@ugl?olpmgﬂe PEHiEIRIKQ2100226 66

D2, E9, _Gl8, lgjgrzlza?%g A23, D24, T27, Q115 Al1ll18 and E119 bei ng renoved

from t hSTHE 890k ehertingan the spolyr of a lbDIG hosadirpesiin BPARIFRg.  Resi dues

not det @#thitR6 ehalddulehIsr Sdolubd fBEE offhR IENE Xch) oaﬁavfngl |tMrc§ﬁ&Bfeaﬁé>o%905 ed, i.e.

resi dues 5121, P122, A123, Al24, K125, T12 8, R129, K130, R131,

51321 5“@?&@? inhesiructueggt mpling inteacipns itk he Hﬁi(é@ommr A141, 5142, Q143.

These residues al so constitute separate targets for introduction of

‘attachment groups in accordance with the present invention (or may be

vi ewed égc%ﬁi’léﬁwf?@f‘ﬂw(ﬁﬁé) group of surface exposed amino acid residues,

e. g.. having 0 r C o 10 Exanple
T @allIdfp:2paOhedlY 8. %I&f]dgll TEARAR S ML BRI 82 A8 oo

2 - Determi nation of the receptor orm ng cal cul ati ons
as desctli9geN vesien & (Fepvgights(c) WSﬁ fiéalg Utuh’cmt)r) ovas e duesnpite 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?




- gene was cl@Hed i nBd2pc

the | FNG nol ecul e having reduced ASA in at | east one of the nononers in the
conpl ex as conpared to the calcul ation on the isol at &08icRAe005Q1, D2, V4,
V5, E9, K12, G18, H19, S20, D21, V22, A23, D24, N25, &6, T27, L30, K34,
K37, K108, H 11, E112,1114, QL 15, A118, 15 E119. Exanple 3 Design of a
casset t ewhroeXer €ssion of IFNG with opti m sed codon us@ggkobivezzpNA :
sequence, GenBank accessi on nunber X13274, enconpassing a full-length cDNA
encodi ng mature hulFNG with its nati¥é signal peptide, was nodified in
-order to 20, facili high expressi in CI—I%)Z | 1 g2 Codons of the hul FNG
nucl eoti de %tgquengé‘ ) reA modi fi ed by el ti r%g 'ggbi %s in the codon usage
‘towar ds t heasmodonsoé.eequiht |y used i nvikiaono 156api eAd. Subsequently, certain
nucl eotides, in th uenge were substitute ith ethers in order to
i ntroduce r‘%%?ogniﬁ?%ﬁgsif’es for DNA f%‘é’tri cﬂpﬁ%en onucl eases. Priners were
desi gned sqg}g t hat o4.be g&he coul d be mynt hegiiggsl. 25 The. prinmers were
assenbled to the synthetic gene by one-step PCR using the platinum
Pf x- pol ymer®8e ki £4¢-8% f eATechnol ogi es¥®*and st8hfar & t hr ee- st ep PCR cycling
par anet er s.githe assegbl efz gene was anglii fi edgby7 PCR usi ng the sane
. conditions and has theD?@quence shown in SEQ@I D N3 42. The synt hesi sed

3. 1/ hygro TPnVi t 26%8%) Hetween the BanH and the
Xbal sites,gkesul tingyi nipl GY-22.  30ppl GY- 375 wps Aransfected into CHO K1
cells by use of Lipofect %erOOO (Li fe ™ Technol agi eg) as transfection agent.
24 hours | dicer thé3T8ltune nedi um wasV#ar vediedtantt” assayed for | FNG
activity and concentration by Elisa. Using the Primary assay descri bed
herein, an activity of 1.4 x 101 AU mM was obtained. 6 Cctober 2005 WD O
2108 1 5 0 RePORDKOIUOA2PH IEAtrExtamplededined i ltagingilPeBteapbsmigtaa thepiesi s
Cener at | OHmth gl %%{%%Yﬂ éxiitgigrevlagé ants To introduce nmutations in | FNG
ol gonu‘%?eoflgcieos Wwer e dési gnéé3 I'n such a way that PCR-generated changes
could be introduced in the expression plasmd (plGY-22) by 5 classi cal
two-step PCR.. Two vector priners were used together with specific nutation
pri m%sﬁetﬂﬁﬂ’@f‘%%@’@%&%’f%CTAGAAG 3' (antisense downstream vect or
pri me;) ( SE@heldiBrddc: Ba)veamﬂmﬁﬁﬂ@hétenﬁi)nea' &rwmemmﬁmmﬁme ¢SEQ ID i b
NQO 44 sense st vector priner) 10 The S99T vari ant was generate y
cl assi céflgg%’-‘gg'gpw’ég%%usi ng ADJO13 and ADJOL4 as vector primers, ADJ093"
(5' - GTTCAGGTCTGTCACGGTGTAATTGGTCAG CTT-3') (SEQ I D NG 45) and ADJ094
(5" - AAGCCTGACCAATTACACCGTGACAGA- CCTGAAC-3') (SEQ ID NG 46) as mutation
pri ner sPetgREngiowes verepier bigdips sitee. The 447 bp

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




PCR product was subcl oned into pcDNA3. 11 Hygro (| n\/tro en) using Bam and
Xbal, 15 leading to plasmd pl GY-48. pl GY-48 was trans§ O€tobar 2 CHO K1
cells by use of Lipofectai 2000 (Life Technol ogies) as transfection agent.
24 hours |ater the culture nmedium was harvested and assayed for |FNG
activitywalsisatset he Prinmary assay described herein, thectokbpwhrg activity
was obtained: 5.1 x 106 AU m . 20 The E38N+S40T+899T vari ant was generated
by classical two-step PCR, using ADJ623 and ADJOL4 as vect or priners,

- o) O C Si £51 i d
QBJJOQ% Etg«, %@%&%ﬁ%@&e tﬂﬁ%&@@%@ @JQIZ@%E% L%%gv 67% 1;?1“

mut at i orm?ﬂeiq@n@l regifiee DI2GYAIgrefare, resifyss St el Tﬂfewwiﬂerb@!e@mmph@dnmur%s

subcl on ?}ﬁ% |, leading
to pl asj‘ﬂll d Eé%ﬁ ' n%%@(%ﬁamréﬂglgﬁhghg %Q%pé N %@%ﬁ‘ba%?ﬁ 3%3% use of

Li pof ect@ienﬁ@@@cféd_nsfmth tiedtNibhogpdasyr 2ad atthiahsrﬁe@tm npecalgdaiteled ¥mbeur s | at er

pr ey o B R Rl IR D o o Al 1 s

obtained. 30 Using simlar standard technl gues as descri bed above, a nunber

of ful Ian %1%} h |FNG gl ycosylation variants were prepared. These variants
are co & RF5bl e 1 bel ow. Generation of C-ternminally truncated | FNG

variants 6 Opta6e1in2O5 0D BN H8LEAIFIE tﬁ%ﬂd{ﬁﬂaﬁ-’tﬁ mdi&ufes hefmaimal |y
codon_ i medi ately downstream of

truncat ed | NFO yar ntaining a sto

t he cod&ﬁ‘:ll“@)‘f“ §%%%SAE 1% gty f&?léaﬂwesaﬁtai igiihpfopeyanggssityephasing o,
pl GY- 48 radid tiah @?{%5)4 t[@& sicﬁ@ﬁiuﬂ‘éﬁ‘;lﬁzsed l@'tlllé)éﬁﬁgcetl}i aﬁ}ém bRN6MEe Abndriigs: @R
products into I—%ﬁ;ro (I'nVitrogen n BanH and Xbal. Th

pri mer s s éd: IT:%lﬂchh%tIﬁ:]& o’ 1§ NE6{HSsH I a2 Agérléz“ NBICH%. 13%e above,
~upstr eamd3[aRd4, 15; RAGESEACHT FACAGEAT ss, WT%T'D%? %445568 e Ng#9)
(downstrea rr% The resultin G%Basmds were termed gﬂs vmldtype | FNG
t r uncat &t laf e K7¢.diyf3ny8, \fﬂ% . NEBSHYT NBar K Hn £K8t r dpfs HO3 AUt NEY, S%eu 135)
and pl G164, $EASNHNTH BT GIungalsedoafiier Leu 13 5). 10 Generation of

cystei ne-cont ai hi ng G variants TNFG variants containing cysteine
resi dlies wer é"hgwewmgefem@@s hed Isvnﬁahaaééﬁedfﬁhml@mﬂd«@hmmggoﬁed@ th¢ swfadé r ect ed

MUt agengsbSiedtt bne AGEIhGH AR 01158 ﬁﬁaﬁHf@CN‘ibgﬁ g{l%péfé Hi687o0R9; Seven

| FNG vari ants, each contal ni ng’ one T ntroducer were ‘géner at ed
usi ng plG% B4, 85t @%I’Iat?emNI@@#SQE‘EBS I‘EBGCKSQQQSS H3IBOB9904, SEFHHESO9T, 15

N83C+SOgh, #%ﬁﬁ%%l g%) %\'%%993%[61 #1bY ’Llﬁgé\d(ﬁl\ﬁlﬂaﬁé@S : aeaCh

containing” one intro el'ne; "were’generated ust S
t enpl at &119. .

20 Performing fractional ASA calculations on the homodimer 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, 38, 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,




NLOC+E38N+S40T+S99T, NL6C+E38N+S40T+S99T, E38N+S40T+ N59QC+S99T,  E38N+S40T+
N83C+S99T, E38N+S40T+ K94C+S99T and E38N+S40T+S99T+N1 (R ECtopgr le 5 -
PEGyl ati on of cysteine-containing variants Al buffers were de-oxidized
prior to use. Protein concentrations were estinmated by neasuring A280.

- PEGyI at i wio aasgssgr t he OPSS coupling chemistry 25 7.2 mpofpiozdongl Ml of the
| FNG variant N16C+S99T (full-length) in 5 nM sodi um succinate, 4%
mannitol, 0.01% Tween 20, pH 6.0, was®&educed by incubation with 300 pl0.5
M DTT f ' t AP r ENG, var i | ted by
runni ngﬂg’ﬁglﬁc?gigg%’%g éﬁéﬁ% on’ §ﬁﬁ§4%£§86%cr§1fl:9lb%$ a;fié}%%‘%@o Oé@rr%e?%ﬁegr maci a)

i n buf f éian A0 P Shlerrhvis @didulist uphosgEhatr &indingmM EDTA, pH 8.1). Each aliquote

eluted in 3. m . 30 nPEG OPSS (10 KDa) w i | ved in buffer Ato a
concentrati olgesbrqueﬁn%f tﬁmﬁ‘%;n ﬁ}fd%% amfen{l[%é\%a}fdda@ %‘ﬁ@rﬁ%& S etxﬁ%sezfl’el duced and
desal t ectsillkdNG 124y P12A; A RIJALDE BHAS eXi 26061 B0KNES) R19§, tHi30ektdleSsIaki ng at room

ermesabii By LALE s 10,03 081907 K7, 00200220 0 gLl o

(Vi vaScimigR)e sapdatt gt fohigt: bR GonaSatf2BliisHe frobys i @tcotddntd with tie Using a
Sephacryl S-100  colum (Pharmacia) equiljbrated L;r'g] buffer A . The PEGyl ated
I FNG vaPTesit Iy ion (i Rervisarer 3¢ Belangiamiodtasovh Y& Rosed giBogiini t o , pH
6. 0 usi REidAesVe ¥ ASRING tfrEOLMMV: GVINGAIBLENPE xR sTsREANH0 Was added to
0.01% The purified PEGyl ated JFNG variant had a specific activity of 1.3 x
106" AU/ xng as neasured in the Primary Assay described herein (15% of the
specithi gxfble\W ! BetOfnikdien oFOE tRERGAGLMT, RiRN- PEG/I ated | FNG variant). 10
PEGyl atTon using the MAL couplitng chemstry 1.6 ml of 1.5 ng/m of the | FNG
vari ant N59esBomingiAl4 caleatagons) asidescsibadvabosel Foaws is the dplintiag reatdrerenini t ol |
0. 01% T&@%Né%ozme%vmg%dg&@mg@ |1é£%@ﬁ%% 18 ThoWhhdks %hlat:mggéx oM DTT for

30 mnutes at roomtenpérature. vari ant was desalted on a NAP25
gel fi¢amparddgn theglalemhati¢iPiatheisolatey] dimeth 0182, YA, VS0ENM 120G Bidi¥h82phat e, 1nM

di ssol VAT AP R ARes R KL IR0 R, KTl B, B T M il L g

vol uke Ebi% educed and desalted 1FNG variant and incubated for 120 m nutes
with gentle shaking at roomtenperature. Amonium sul phate was added to a
concentration of 0.9 Mand the PEGylated | FNG 20 variant was applied onto

a 1 nl ResopleSeTMsiphehy tasstk (mexpiebdomafdFEY vetuiptinbsed tedbnivmadgguf fer B (20

M sodi um PhASHEL . 0, ST A EHMRNE! f1aAH G Shsestga ERL KR RS

c¢DNA encoding mature hulFNG with its native signal peptide, was modified in order to

20 facilitate high expression in CHO cells. Codons of the hulFNG nucleotide sequence were
modified by making a bias in the codon usage towards the codons frequently used in homo
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.




with 5 colum volunes of buffer B before elution of t?/be f%% Gyl at ed
| FNG variant in a |linear gradient from 0-50% buffer P di um
phosphate, pH 6.6) over 30 colum vol unes. The PEGyl ated | FNG vari ant

el uted around 0.6 M ammoni um sul phate. 25 Fractions contai ni ng PEGy| at ed

I FNG varWV&/0%e¢’e pool ed and diafiltered into 5 mM soBUPK®®Ebnate, 4%
mannitol, pH 6.0 using a Vivaspin 6 cgum (VivaSci ence) and Tween 20 was
added to 0.01% The purified PEGyl ated | FNG variant had a specific activity
of ‘2.4 ExaﬁgﬁM1@1ﬁSteﬂmﬁﬁégeﬁglsl n the Primary Assay described herein (15%
of the specific activi ty of the corresponding non- PEGyl ated ] FNG variant).
30 Exanﬁ'{g%‘"”6f“’” %SE’F%%’ 18R VERAEENG and | FNG variants in mammal i an cells For
transi ent exps fasiee nﬁi‘tado%blﬁm bﬁodﬁﬁaeotm@@%etcesxg.imgﬁﬁh%@@ﬁ/atI n medi a
(Dul becco's MEM Nut.-m x F-12 (Ham " L-gl utam ne, es,

pyri doxPﬁ&gq@ate@pha@gem@@w@gﬁdéged@athwxs@sswm@w (Meita) hyng 1: 10 fetal
bovi ng § gsm&gls%ypéﬁaker Cat # 02 6 October 2005 WO 02/ 081507

PCTJDKOZ 00226 70 1F) and 1:100 penicillin and streptomycin '
(Bi 0Whi t t akeFweatotds pﬂ?ﬂeGsO\Q@)a usddipiEthene bl sprgificghetstiindsiowes: e transfected into
t he cell i (b c ' to the
manuf ac ref‘qu gg(s} ecl |ca ?gﬁ@‘%pﬁg(}?’ !ﬁﬁse‘gg &cgz}ﬁ{ssﬁg@??%cﬁm ]%glf)gr%@medl a
were c@p Nél:tt@ dmaADJ ks &Y FGHTACIGAIRNG ACOTVITIAT-3 ROEQHEr MO AE), (séme or der to
guant i f amvgct tive, . 5 nunber of glycosylation sites utilized, Wstern

bl otti ngp ?&’ d) usi ng harvested culture nedium Stable clones

expr d$¥si ng I"Hi‘dCSQ\@b@‘rv&ngﬂms atiethtdbylclanad eesd-stop POR, iy XhJa@lahé W th

oot o RSB e B B PR D5 KSR ) o e
and subetTane@EMD NOM5Eshdlh DI on-A Qb 0Tes CCYOA PTaduciongdhicgiGAevel s of
| FNG vver identified by ELISA. Exanple 7 - Large-scale productlon St abl e
cel | 11 GG %ééé§%ﬂ¥ﬁw&awyﬁﬂaﬁ9§%r@ @lgm%qﬁtml%é% 447 REEMD Nut .

mi X F 1?0R'ﬂ?dﬂ]cﬂmzﬁ'sﬂ$cﬁéﬂeﬂ@mto}a5l)m|rﬁﬁﬁﬁ)(1@%hb nfigg BehHf ddafepal echnol ogl es
Cat # 15 31330-038 1.10 fetal bovine serum oV\hl ttaker Cat # 02-701F),
1: 100-pATiag fo Rlasm piG %f%eptorrym n ( Bi oWi ttaker Cat # 17-602E) in 1700 cn®

rol I er bott sﬁsyc@mmsfeaeéﬁ&@@ﬁb Kmhbbyﬁ&rﬁfmw&@mim i a was then
changed_to UtraCHO with L-glutam ne (Biow |ttaker Cat # 12-7240Q

wi th, tRechaglagies) o yisteption agepik 2thqus Wier thesaltwiesidivan warhagtcatiedand nc. #
81- 129 17- 602E) .
) a ﬁ%d %OYWGQMIQOV%hQ dﬁ%nﬁw %Q&W&ib@d F’lgeﬁ)lv\.v% %lﬁrkﬁﬁge gﬁ%t )

20 After hour s of g t he medi a "was replaced wt | t r aCHO
with t hwasehiainedaddixtiofddl/mhf t er anot her 48 hours of growth, the nedia was

P38 e RRGSRR oOUINLy Bny 1 R s 1
ADJ013 and ADI014 as vector primers, ADJ091 (5'-CATGATCTTCCGATCGGTCTC-
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 IENG 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




025) with the addition of 1:100 ITS-A (G bcol BRL # 51300- 044) 500

EX- CYTE VLE (Serol ogical Proteins Inc. # 81-129) and &9¢gbe p@rﬂ5m I1in and
streptomycin (BioWiittaker Cat 25 # 17-602B). Subsequently, every 24 h,
culture nedia were harvested and replaced with 300 m of fresh serumfree
medi-a wiwbotb|seanme additives. The col |l ected nedi a werectipkdeored through
'0.22 pmfilters to renove cells. Exanple 8 - Purification 30 The filtrate
was microfiltrated (0.22 m before ul afiltration to approxi mately 1115
vol une usin concentrate was
diafiltrat ea&:%ﬁ&%&&@ﬁ%ﬁ%@%% @mﬁﬁ%%@a moiﬁulﬁhgg%dgea%\j\y/as added to a
concent dewiistieany b the Foden derdlen 135, were generated By Qe @@PC@ 0682 WO'1022.08107

PCT/ DKOQ a [ by

centri fﬁl&&z%%ﬂa@Gﬁ%o rt%lr?%él? fes @g)v&éa% It2 %b;&%lnﬁ{g O?td%or vaP{O%{gge?érlﬁg)l fuge using a
GS3 rot anNHhM@gme(ifrﬂétragm) m&g BapHl &d *nl. dha pAieniused fhemytrudtog hf
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| FNG varduaps) avdpid v aetEssraisRd T+ Bpac tri@asd ansdiehess)i n the | ENG variant were
pool ed and buffer exchanged by diafiltration into 10 MM Tris, pH 9.0,
using a Vivafl ow200 system 10 (Vi vaSci ence) with a nol ecul ar weight cut-off
of 10 008:dion Feystd onaliliafIFN@saAidan applied onto a 18 ml  Q sepharose
Fast Fl ow (Pharnmacia) colum preV| ously equilibrated in 10 nM Tris, pH
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volumes. The flowthrough as well as the el ut ed | FNG variant was

fr ach) 3pated, sTHARLLANS FOILALYLNGISLENG vari ant were pool ed and buffer

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.




25 exchanged into 5 mM sodi um succi nate, 4% mannitol, pH 6.0, using a

Vi vaSpi n20 col um (Vi vaSci ence) and Tween 20 was subs&@&@ﬁ‘?[@o%ded to a
concentration of 0.01% The IFNG variant was sterile filtered and stored
at -80C. Alternatively, the IFNG variants may be purified according to the
bel ow pumidi2matsion schenme: 30 The filtrate is mcrofibtrakedhotfd. 22 gm
beforeultrafiltration to approxi matelg 1115 volune using a MIIlipore TFF
system On the sanme systemthe concen fate i's diafitrated usi ng 10 M Tri s,

PH 7.6, aft egy Whbeie Ricdioh raﬂwﬂé&g@cdneerﬁra%d@@ﬂaﬂﬂ%@ﬁlghwfﬁ%ﬁé@ tammyed by
mcrofiltration. 6 October 2005 WO 02/081507 PCIT/ DKD2/ 00226 72 The sanple
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equi | i be@teporidmghdnMACH4ta) IFNGOvaMaggyoni um sul phate, pH 7.6. 10 After

application the colum is washed with 3 colum volunmes of 10 MM Tris, 1.5 M
ammoni um sul phate, pH 7.6, and the bound | FNG variant is then eluted in a

|'i nean BrEEgiant usify b MA CAbPLRYAL s to 100% 10 nM Tris, pH 7.6. The
flowthrough as well as the eluted IFNG variant is fractionated. Fractions

enriched in HA&IORES &M aifbe BNG pomnet > YnPoohiuHdemetmiz irphaedups adj ust ed
10 L 7 MockeThEBhank, d FNPTVRES 301bH G0 90DlkRSa 810 B s35RDar Ose

col um previously equi 'iTbrated Tn"10 sodi um phosphat e, anmoni um
sul phat ¥ DR fqr, 3 misfies pt roerp inpezatironl teHENColatam was desalkidvent alWARZ4 21 M sodi um

phosph ot g@;ﬂam - §ﬁ“} | ui th und | FNG
vari anfqwl ﬁlr?uén g?l%ﬁ SI ng&% %g%‘??%ﬂg%‘s"g%‘%? g&%‘ﬁfﬁ@g%&é Pﬁ %&Ft hr ough
as wdb| ThelNHievaelantdaed BNG whri ant is fractionated. 20 Fractions enriched
in the | FNG vag) en pool ed. and. applied onto a roxy,. apatite
col um pr evi BLePatds RPHM R AR E ARG hiteRBkrtot S P e
appl i casdded irt dymalcallwmsntoiredunarbdnddievilted NG ehritamandahanb®sd odr 120midtgodi um

phosphat ) efore eluting the bound I FNG variant in a |linear
gr adi enwﬁ?ﬁg'meﬁﬁilﬁ%ﬁgﬂﬁngﬁﬂpg%hﬁrﬁm phosphate, pH 6.5, over 30 col um

vol umes. TheAfmemidhhsuinhgle vas adddd to asoidastreionoeols MENGQ (REPREyaaa IFNG
fr aCtZiOOxDa%Iagtd 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-




Fractions containing the INFG variant are pooled and b ff r eg{&%anged into
a buffer containing 5 nM sodi um suCci nate, 4% manni t of- &Q Tween 20
i s subsequently added to a concentration of 0.01%. The I FNG variant is
sterile filtered and stored at -80C. 6 Cctober 2005 WO 02/ 081507

PCT/ DKOZWO®228503 Exanple 9 - Actiyiy of variants anded®Etydaved vari ants
Using the "primary Assay" descri bed ghove, the followi ng activity data
(after transient transfection) Were offt ai ned: Mitati onsActivi ty (AU m) %
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10 producing high levels of IFNG were 1dcnt1fled by ELISA.

Example 7 — Larpe-scale production

Stable cell lines expressing IFNG or variants were grown in Dulbecco’s MEM/Nut.-
mix F-12 (Ham) L-glutamine, 15 mM Hepes, p'yridoxine—HCI (Life Technologies Cat #

15 31330-038), 1:10 fetal bovine serum (BioWhittaker Cat # 02-701F), 1:100 penicillin and
streptomycin (BioWhittaker Cat # 17-602E) in 1700 cm2 roller bottles (Corning, # 431200)
until confluence. The media was then changed to 300 ml UltraCHO with L-glutamine
{BioWhittaker Cat # 12-724Q) with. the addition of 1:500 EX-CYTE VLE (Serological
Proteins Inc. # 81-129) and 1:100 penicillin and streptomycin (BioWhittaker Cat # 17-602E).

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 Prpteins 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)}stem. 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




Using the "primary Assay" described above, the foll ow nglcspeci fic activity
data (after purification) were obtained: 5Mitations Sp% tober 2049 vi ty %
~activity of (AU ng)full-length wt WIld-type (full-length)2.1 x 107- S99T
(full-length)2.2 x 107105% E38N+S40T+S99T (full-length)1l.4 x 10767%

10N1OC+SRah24d18d7 -1 engt h) 3.8 x 10618% N16C+S99T (ful | - pepskit)edz2d X 10611%
N16C+S99T (full-1ength+10 kDa nPEG 1.3 x 1066% E38C+S99T (full-length)3.4 x
10616% N59C+S99T (ful |l -1 ength) 6.3 x 10630% 15N59C+S99T (ful | -1 engt h+5 kDa
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Act i Vi t@V%?Bﬁé@Pg?l@@%@rWQ%@%M?% Pﬁﬁféﬂa% PHUTERES BT8P des 1) ODSS
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PEGyl at ed variants 6. Cctober 2005 WO 02/081507 PCTJDKO2/00226 75 It should

be enphafsidiar erhgnephly dakilrgtioninie04nMnisianp i §-Orapingea YivaflawEheystgm

CONbi1DaVi9aBciche) SAAG thélGeuf biekint dutAACbrAYPOEBAI ON | evel in CHOKL cells. 1t
can therefore be concluded that all variants show a conparabl e expression

Il evel | speci fThe TS voiian; vap thew pprlicd eniod 18 Ergphamse BuhFiow Boasmasip) Tabl e 2,
call cystgihg pl\éai'bhﬁﬂ;‘&ﬁlilﬁﬁﬁw 2 1@%&1{4@1%?3?&{ 9peakdi a%pﬁ&fti'o%( teYeolumn was

~ washed with 3 column volumes of 10 mM Tris, pH 9.0 before 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.




5 conpared to rhul FNG whil e variants contai ning the E38N, S40T and/or S99T
mutations retained a specific activity conparabl e t o % RSIoPRE208/en t he
cysteine variants were PEGylated with either 5 or 10 kDa a further 2-3
fold drop in specific activity was observed (Table 3). Wthout being
limted {@odsePecific theory, it could be specul at edpdhpkoedds decrease
in specific activity could be due to decreased receptor binding caused by
steric 10 hindrance of the conjugat ed2PEG group. Exanple 10 - Assessnent of
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publ i shed data by Hooker et al., 1998, J. _Interferon and Cytokine Res. 18,
287- 293 fscpiuigd veang)s Iractjaggigd. %F“Ef’c?ﬁ%ﬁl?nf_.h‘?d 1@(55?, INFG yprianiarg Eooé%p_ear s from
Fi g. 1,antiRer iS9@dseddiol BaA hibbililim s @DB4tE s adbidd bbaesvih8 afeRrigingesy| ation 20
sites significantly nore efficiently than the . corresponding wld-type. For

t he SoPrecipiiaeiatemeyed biaentaieationt ed that about 90%utilized both
gl ycosyl at i o, $i&S k4R th&p@g%iedgg{%t%ﬁ\b phérﬁgéega&%se Glheegyhahion site (IN),
e .

and about 3% was not glycosyla _ reover, It is, apparent fromFig.
1 t hat (Phamasie)pravicedy glujitoasd iatlDenMdlidsel. AM pomopiversulpbgeifl $Pgni fi cant | y

- bet t J 1 : i - : red to the 25
non- aod it abBRGud e OB R p B FRER LA oo N b onet rate
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int roduc’é’fgrng0 %hﬁﬁr?g‘%lﬁ#%eéorlggﬁgﬁé%ééH? h’?itéﬁﬂé;ff(g\g?l?rﬂ@r 55{% g%gmlen position +2
rel at i \edutebFiNtevaragpia fadgimeted d3aafioes erBdhé] i@ehcdb@G 2063 MPORIGEI507

PCTI DKO2/ 00226 7.6 I%xamaluete&é- prfr macoki netic studies .) in rats was

det er mi REEHID SYRRTASAGEE R bE M aneous adni ni stration (AUCS, described

her eiihbef or €htathalfNGxetanOE apffibiGoitiara BanflSephHiese celsmhtpsevinuelyconpi | ed in

IZP! gntAfeﬁFﬁEfd @@5?@?‘%@%@#@%@@%@ H%g&%g‘%eﬁf | i engt h,

- W (M Nn)appledatibitheebluinds afhed with QD Inkd.s0@wAPhosphate, 1.7 M ammonium sulphate,
pH 7.6, before eluting the bound [FNG variant in a step using 10 mM sodium phosphate, pH
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.




10 rhul FNG (full --1ength)15-2437-80- 362- 446

E38N+S40T+S99T" 111- 192277- 6404. 6- 13308- 374 N16C+S99T2)§(7)97§’-bf2§qq55- 2.5247
N16C+S99T" 114285- 3804, 8- 7. 6249 Tabl e 4: Pharmacoki netic data for

subt unaceous admi nistration in rats 15 1) full-length 2) full-length, 5
kDa nPEGyatbasiked to the introduced cysteine residue mE)brdalood2ength, 10
kDa nmPEG attached to the introduced cysteine residue Referring to Figs. 2
and 3 and Table 4, it is evident that/3the variants (including 20 PEGy| at ed
vari ant Bladigies - AHLANLT AL by hAnelg g when adm ni stered

.subcut a : CO , in particular, when conpared
to the comedsighé ypravay |Aakly? destdbedmiroves thefollReheadtivitg dete (dfieyg. 3 it shoul d

be noted that, th dm.ni stered dose of the two PEGyl ated variants were
reducedgﬁqsgn%ﬁnﬁtgﬁt&ﬁ’n aFreeaobl?aénet%he adm ni stered dose of the [E38N+S40T+S99T]
variant. 25 Evidently, this opens _up the possibility of adm nistering |ower
doses. ther .obtaining fewer side effects [or adm ni stering the
active pri n??%tla'éoqsess frequently than tg‘ﬂ%\‘i}%@g‘ﬂ@& o?ﬁ%ﬂﬁ‘%@fﬁan i mpr oved
patient conpliance. 6 Cctober 2005 77 CLAINS 1. An int éPfef8 Gama (1 FNG
e 1? EPaNTRPT NI T fe an no
aci d sequencBSHain 1, or aléé‘r]lﬁ)oxy (C) termnally 5
truncated fragmeat-tdgneof exhibiting | FhGaeeivity, whesepn said | FNG S99T
pol ypeptide _variant and Gtermnally truncated fragnment thereof conprise
t hredfli ne atEdftltspetb. 2. The pol ypept#de@ariant acd®ing to claim 1,
wher ei n sai ceRRlyaePlFdgeyRE) ant has thegognjgio aci d seqygpce shown in SEQ
ID NO1. 10 3. The 1pol g_gep ide variant according to claim1, wherein said
pol ypept i de EAZN+a#1+4S89E (teflrlengidnt of t h&3&milno aci d seqb®hce shown in SEQ
IDNO | whi ' nl |y truncat edy oy enoval of 5 am no acid
resi dues. 15@&%3%@?%@%& de vari ant é'ggolrodi ng to cl a?ﬁn?%& wherein said
C term nal | VEBNaKOET 69T (Fellglergit) has an &#ixn®’ aci d sequed®% sel ected from
the group c ISt R I D NG 2, SEQ-I.QMNO 3, SEQ I 4, SEQ ID
NO: 5,%SEQ | gb@%fg%fl ﬂ% 17, SEQID Egsé‘,% SEQ I D NO gg,%lgEQ | D NO 10,
SEQ | D NO MNI6CSEEYT (uik®npt) SEQ ID NO 181x38) I D NO 1479%EQ | D NO 15 and

SEQ | D NG 1%38%95&%%&?—&%@%?5)%“ de vari 2Bt 1ztl)czcordi ng to;ppy of clainms 1-4,
pol yp ari

wherei n sai ol ypepti de ant is
S99T4+N104C (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




gl ycosylated. 6. An interferon gamua (I FNG S99T pol ypepti de vari ant
exhibiting | FNG activity and 25 having 1 to 10 resi du@ Qeirkef 289 i ons
relative to the am no acid sequence shown in SEQ ID NO 1, or a carboxy (C)
termnally truncated fragnment thereof that exhibits IFNG activity, wherein
sai d | FNgo999shsgol ypeptide variant and GCtermnally trpngpk@dodkagnment
thereof conprise threonine at position 99. 30 7. The pol ypeptide vari ant
according to claim6, wherein said poHypeptide variant conprises 1 to. 10

residue nodificatipons relatiye to the anj,n ci.d sequence.shown . n SEQ ID
o1, st e A Y Gt Mo B e R Bl RS i AR Bl

pol ypepiuridiatical waRtobeapr i ses 1 to 10 residue nodifications relative to a
C-termnally truncated fragnent thereof having an 6 Cctober 2005 78 -am no
aci d seguence-select-edftromt-he—group-eonsisttng—oef—SEQ+DBD-NS-2, SEQ I D
NO 3,  SEQ INdib¥dd, SEQ I D NG 5, SEQ Iddebifk GetivatlEQ | D NG £otivife®@ | D NG 8, SEQ
ID NG9, SEQID NO 10, SEQ ID NO 11, SEQ] NO 12, SEe-JeRsthie13, SEQ I D
NO 14, SEQ ID NGO 15 and SEQ I D NGO 16. 9. The pol ypeptide vari ant
according teyﬁa_@jpgl(ﬁu_lg%g{)el n sai d pol ypgpkiy@e variant canprises 1 to 10
resi due nodifications réelative to the amno agid sequence shown in SEQ ID
NO 12, 10. H9eTlvllyeregdi de vari ant accor@ﬂr&dofo any of é0¥Pms 6-9, wherein
sai d pol ypeRlicfle s YAt isoet fuﬁ_gcn%ggpri ses aj4L,g3st one intrgdyced and/ or at

| east one rem)vea am no gm esi due conprising an attachnent group for a
non- pdl ypeptNIBE-+iyietiyli-length) The pol ypept 3.8e W0ari ant accol&¥ng to clai m 10,
wherei n sai i iant conpri t | east oney{jntroduced

gl ycosyl at i %1%@%2%@@&1@&@%% pol ypepti %?(vlgri ant accor%jl:wﬁg to claim11,
wher ei n sai ANIGICHER8K/(falt-lcopths i KDa s1PREG) N- 1.8kyi6bsyl ati on si@%. .13. The

pol ypepti de i rding to claim1l grein said | ycosyl ati on
‘siteis 20 %ﬁ&?g%c@gﬁ%ﬂghﬁposi tion co 'f}ix\gtdng an am nomggi d residue

havi ng at | ew9tC+3896 @ll-iehgthsi de chain egpagetl to the susdvace. 14. The

pol ypepti de r rdin 0 [(m13, \gﬂgrein sai d | ycosyl ati on
Si tePfs i ntﬁ%&%gg%r &'ﬁﬁgn%§?f‘bﬁﬁ$@ghpr i g'f*ﬁ an am no ac resi due havi ng
at | east 50%oof+NiGCsEdeledfhrchai n exposeslskaot he surfacej7945. The

pol ypeptide, variant accard n claim 12, wherein said N-glycosylation
site i g} ag’l‘igzh FogdeEy tsl‘o’gc/ﬁﬁlgﬁlﬁdérth‘?f% *%"ﬁ?udeéffmfgﬂfﬁ%e pol ypepti de vari ant
-according to claim15, wherein said substitution is selected from the
group consi $the aglivith oKd 28nbd b2 the PEIBBedGEETts FE8MeaRBON»BAMPariksths, K61T,

N858f20 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
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N85T, K94N, QLO06S and QLO6T. 6 Cctober 2005 79 17. The E)Célt(épegééﬁg]e vari ant
according to claim 16, wherein said substitution is sef G" t he
group consisting of K12T, d 8T, E38N+S40T, K61T, NB5T, K94N and QLO6T. 18.
The pol ypeptide variant according to claim 17, wherein said substitution is
E38N+S4G4 0 obosifly The pol ypeptide variant accordi ng to yligidée Wherein

.sai d pol ypeptide variant conprises at |east one introduced cysteine

resi due. 20. The pol ypeptide variant 7according to claim 19, wherein said

Lo . ! ! : el c o i d
roai due havirgoae P cdBpdlied RS Rl BB R AUBRTRIRLACoABAILD 215
The polof pegpificcetivigy indrek pasoardicho A0 acelts. A0¢anvihefoicrbesandudey hagi ne

residue,is. introduced in,a position,conprisj.ng .an .am no .aci.d-.resi due

vt g Sl iSO o Pl e PR o B RSTR h8. B TR Bt o' 55° e
pol ypepti de yvariant accaordi to claim19, wherein said. el.pe residue is
PP Bt Bteef T P 298 B R y R eGPy BAGET ol oo £

c:c ai ng 23mpudae EibRIFNG o/ hBerastahk u&ﬂtmnin'gshasmaamsegr ﬁﬂcﬂcﬁﬂSQ’Qﬁ@t@t'ﬁﬂﬁ C?)nsi Sti gg
0of NLOC, N16C, E38C, NS9C, N83C, K94 4C and Al124C.. 24. The pol ypepti de
var i ant’-’etéjélegﬁ Eﬁ%ﬁﬁi%aﬁtlﬂwogwﬂéﬁaﬁé“%ﬂg;}?' h?mg? ETSHFICAH UG ¥EEi ne residue is

coval emtegylatd Rk eghet 8 oR1 (AN PRUAEPS ESl@ dRRiiRkpecifiéactdity weh @bgeledpept i de
variant_according to claim 24, wherein said naon-pol ypeptide noiety is a

. clal) . p p
pol yme(TaRlE &k SYighoublpingrifaitedde siveiperitie heam: Haeuld bt theailagd 8t @F aj m 25,
wher ei Resahdd iP PR actiRly@6HH Be e @ detBRRE recaoPbindf2teb&hyRekket hyl ene
glycol. 27. The pol ypeptide variant according to claim6, wherein said
pol ypepindgency gf thasenjugasaddtiGsgeumt | east one introduced N-glycosylation site
and at | east one introduced cysteine residue. 6 October 2005 80 28. The
pol ypeptide variant according to claim 27, wherein said N glycosylation
Site i Juxahithd APYUARD dknRoMASikdiol br 88k |1Bgsh kil any of claims 13-18 and the
cysteine resrdue 1s introduced in a position as defined in any of clains
20-23. 5 29In mdpielqeentifyide sddjive nuebernd gbicatylatiop it pebtadgwesiini ant  as
defi neg;l ' = I i DR QUi sing a
nucl eoﬁlﬁgng‘gﬁs enfgghgdsﬁgighaﬁgﬁcq ‘ﬁﬁﬁégfﬁﬁﬁﬁ%@?ﬁ)gﬁﬁg?ﬁg I ng host cell
conpti shyigNg (fulkbleagh), devas etfimeatsithaisboafS0fedilizad both glyrgeglation igs ?ZN),

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. '
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10 expression vector as defined in claim30. 32. The host, cel ccording to
claim31l, whichis a CHOcell or a BHK cell. 33. A pha@ﬁﬁgﬁﬁféQé§
conposition conprising a pol ypeptide variant as defined in any of 15
clainms 1-28 and a pharmaceutically acceptable diluent, carrier or adjuvant.
34. A pohyhsphide variant as defined in any of clai nms gerdski@hoRs

phar maceuti cal conposition as defined in claim33 for use as a nedi canent.
20 35. Use of a polypeptide variant @ defined in any of clains 1-28 or a
phar maceut i al. osi,tian as. defined in claim33 for the manufacture of a
nedi ca £ nefle stUlies oy stitial pul monary di seases. 36. The use
agcor di Eg t@h@h&{@ﬁ@@bc‘ﬂ?ﬁ%ﬁb ﬁdrﬁi&isﬂaﬂdﬂt(ﬁm(ir)]'&rb ks vmsldmgﬁing/d & sease is

i di opat hi c_25 pul monar i br.osi 7. A 0 or pro i.n n, | FNG

pol yperEiabed bAoA THERO NG B e s SOOI M PHEE o

conpri sinAth kigd. 2GMhBUri ng a glycosyl ating host cell conprising a nucleotide
sequence which .30 encodes an | FNG pol ypepti de variant as defined in any
of cl&is—1-28 under—condi-ti-ons—conduci-vefor—expressi-en—ef—the

pol ypeptide variant; (b)ueptdognal | yuteactl ng saud. palypeptide yariant wth
" a non-pol ypeptide noiety in vitro under conditions conducive for the

conj ugat i Yariand t ake pl foex gl (c) APEepvieniveg AHE<polamept | GBI ari ant. 6
COct ober 2005 81 38. The pol ypeptide variant according to any of clains

6- 18, wherein said pofypeptide variant is glycosylated. 5 39. The

pol ypepidtidenwa® ant accO3di-hg to cl arm 3, mhichOpiiﬁﬁﬂﬁrniﬁﬁlly t runcat ed
by r L ] N0 ,ac,d resi dugse,40. The polypeptide riqant
acco?@ﬁﬁ%bpgﬂ%P%%H§E1 mﬁ?%ﬁ is C—te?ﬁﬁ%ally truncated by ré%%&g? of 11

ani no AIN+SeE+chees” 10 141-19The pol §Pe@td de var &8 accor di#§-A7¢ claim 9

mhereiggﬁﬁﬁsgyg;ficatiog?is the subgiitution E3ZNLSA0T. 42,,,The
e vari 0

pol ype ant according to clarm4l, wherein said polypeptide variant

is 15 ndegessyi’at ed. 4311dhe pol ypepds-380 var i ant.8dccor di ng 348 cl ai m 42,
wher ei n, %hg ol ypept.i.de. vari oSN gl ycosyl ated at position 97. 6
ot oner 300205437 Bely BelPrniPothad SEQlEnGe LSRG

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+SA0T+S99T] 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.




<110> Maxygen Hol di ngs <120> Interferon ganma pol ypeptide variants <130>
231wo410 - I NFG variants <140> <141> <160> 49 <170> P&tQgiehai 2086, 2.1
<210> 1 <211> 143 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: [339T]hul FNG <400> 1 G n Asp Pro Tyr
Val Lys Qu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser
Asp Val cfaanf$p Asn Gy Thr Leu Phe Leu Ay Ile 20 25 30 Leu Lys Asn Trp
Lys Qu GIAu Ser Asp Arg Lys Ile Met G n 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 @ n Lys

S Val .Thr Ile L Met Asn.Val. L .65 7 80 .Phe .Phe As

Ser Aon-Chbintsfleren Sanmhs AR R Tplyrigplid Vet Setitid HNG acBubagd 11 “Thi
Val = ThrhzAsdy the dmid ackBeqidite Ah@vh ¥SSEOHADING: 1HoSa Erboxyl@Q) kBRinkily Leta Ile
Gn Val Met Ala.Qu Leu Ser Pro Ala Ala Lys Thr ggm@asglw 120 125 . Arg

Lys AP drawsptedifipgment theigofeihibiting BNG aetivins thetein 9Bpolypeptide0 <210>
2 <21 ]W?arijaﬁlzand@—%e%ﬁmﬁlﬁ; tﬁ%%zﬁgd ﬁ‘%@hgﬂt%e%leo c%ﬂ‘nup?irs]g e<02n%(1:23>at position 99.

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 said 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




<223> Description of Artificial Sequence: Ctermnally truncated

[ S99T] huXFNG 1 6 Oct ober 2005 WD 0 2108 1 5 0 7 PCT/ DKEDabag®p80@%00> 2 G n
Asp Pro Tyr Val Lys u Ala Gu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala
‘Ady Hs Ser Asp Val Ala Asp Asn Gy TH® Leu Phe Leu Gy Ile 20 25 30 Leu
Lys Ass Trp Lys Qu GQu Ser Asp Arg Lys Ile Met An Ser An 35 40 45 Ile

I
e o nfing olseqitforfelodst i iiThd YBultheliiRe oY So0ID XOP- IR IBRAES 75 50

Phe PheSPRADSE):4ASHQUPNOYS SERIDNNG: ASFEQED NeHe, STQ Imiao Se8EQHD NG9, 00 95

110 LousHRnsty 1babegib i 1olBinGs?. ShE o dsTskpdntp 8 fre)t” 112

120 125N6F 15 deSE D 8@Y:16d n Met Leu Phe Arg Gy Arg Arg Ala Ser 130 135
140 <210> 3 <211> 141 <212> PRT <213> Artificial Sequence <220> <223>
Descrfption of Artificial Sequence: C-terminally truncated [ S99T] hul FNG

510 15 At FPebfd Bllmoosth bl Bh iioiplfe et Khmiide T 20

- 25 30 Letb 1Q/1$:51éﬂﬁm'ﬁdﬁichtj(ms&1ut1ﬁw tﬁemnﬂ@mcﬂgqhaﬁe kh@wmMat SE&) ID3&0: 18 n

. 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.




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 Qu Thr Ile Lys A u A§@Pdteher885Vval Lys
65 70 75 80 Phe Phe Asn Ser Asn Lys L)és Lys Arg Asp Asp Phe Qu Lys Leu Thr
85 90 95 Asia Tyr Thr Val Thr Asp Leu/&sn val Gn Arg Lys Ala Ile Hs Qu
100 105 110 2 . 6 Cctober 2005 V\D 02/ 081507 PCT/ DK02100226 Leu Ile dn Val

Met Al al'ﬁ"[‘l'lek: é&ﬁde‘%"aﬁaﬂ ff'éccﬁjdﬁiglfﬂ %la-il;P 16 SdertihSaidlshBstitud@Pis Lot foyS Arg
Ser G n Mt a 130 135 140 <210> 4 <211> 140

<212> Pmﬁgnmp?,asnﬁstmg‘ofd(b’ﬂ Sd@ﬁeﬁ&@*&wﬂ}K&TQH&SDEK%N pid QHOGE. Artificial
Sequence: C--terminally truncated [ S99T] hul FNG <400> 4 G n Asp Pro Tyr Val
Lys Qu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy H's Ser Asp

Val Al aj s%%eﬁgnrp@mewlaﬁ@éccﬁhﬁl glt&Ylafeh ¥ 7] WEereidRakiBuBRith@sh kY3 8RSB4FT.P Lys
Gu du Ser p Arg Lys Ile Met G n Ser Gn 35 40 45 Ile Val Ser Phe Tyr

The L§s Leu Phe Lys Asn Phe Lys Asp Asp G n 50 55 60 Ser Ile G n Lys Sex

pan Lystdfheppfomifie fealfditine 5 Biaif 10, Wero ool Bia MR, "0, "V

Thr Aspcdn@riséﬂit 1¥at ord iﬂtrédlg:eﬂyﬁﬁsté‘ihardsicﬁeHl s Gu

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.




100 105 110 Leu Ile Gn Val Met Ala GQu Leu Ser Pro Ala Ala Lys Thr Gy Lys
115 120 125 Arg Lys Arg Ser G n Met Leu Phe Arg Ay Ar§Oxtepber2805. 135 140
<210> 5 <211> 139 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: C8erninally truncated [S99T] hul FNG
<400> 5 G n Asp Pro Tyr Val Lys Au Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1

510 1 ' : ARG Gy Ile 20
25 30" orhe e Bl St Peltns DR T et A PR Y G u
Ser  Aspn#odpcey $n 4 pesifilat as@efinGbm dByrof cBims 03-48 ahdl éhe\lykteBeredthe iTyr Phe Lys
Leu Phe L n Phe.Lys Gn 05 Ser Ile An Lys Ser Val Gu
Thr ||e‘nff§‘i”@ﬁ}’%%“ asmnaﬁlwﬁcg%m%go‘g - 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 G n Arg Lys Ala Ile Hs Gu 100 105 110 Leu Ile G n Val Met
Al a G 9. dunghotife sequienceaingodipg a Polypeptidelwasiantas Jefingl in28y of glaings1-A8.g Ser
G@n Met Leu Phe Arg Ay Arg 130 135 <210> 6 <211> 138 <212> PRT <213>
Artificial Sequence

30. An expression vector comprising a nucleotide sequence as defined in claim 29.

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.




<220> <223> Description of Artificial Sequence: C-termnally truncated

[ S99T] hul FNG <400> 6 G n Asp Pro Tyr Val Lys Qu A a FPHeheri28i5Lys Lys
Tyr Phe Asn 1 5 10 15 Ala Gy His Se& Asp Val Ala Asp Asn Ay Thr Leu Phe
Lou Ay Ile 20 25 30 Leu Lys Asn Trp Lys Gu GQu 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 Asp Gn 50 55 60 Ser Ile dn Lys Ser Val Gu Thr Ile Lys Qu Asp Mt
Asn Val Lys 65 70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe
du Lyﬁ&ﬁbepﬂmem@eg@nﬁ apemyding to gy of\edaintpié-1 Sasyheieinysaid polypeptide varpany Lys
Al a ”elsHh@o%lé{e 100 105 110 Leu Ile @n Val Met Ala Gu Leu Ser Pro Ala
Al a Lys st y (Ii_‘ys 115 120 125 Arg Lys Arg Ser Gn Met Leu Phe Arg Gy
130 135 <210> 7 6 Cctober 2005 WO 02/ 08107 PCTI DKO2/ 00226 <211> 137 <212>
PRT <213> Artificial Sequence <220>  <223> Description of Artificial
Sequence- Tos pelypeRiide ot grcoadion 19 doirpnivhiekés (Aerounatlydiuncaled bremaval val
Lys G Ahanfhy A8 Reskfiids LYS Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser Asp
Val Al a Asp Asn y Thr Leu Phe Len Ay Ile 20 25 30 Len Lys Asn Trp Lys
GQu @u Ser Asp Arg Lys Ile Met Gn Ser Gn

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.




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 Gu Thr lle Lys G u A§fqekerROASval 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 Asn Val Gn Arg Lys Ala lle Hs Qu

100 105 wa@xhsmsn7lle G n Val Met Ala Qu Lou Ser Pro ARCTA®RNGE6 Thr Gy Lys

115 120 125 Arg Lys Arg Sex G n Met Lou Phe Arg 130 135 <210> 8 <211> 136

<212> PRT <213> Artificial S%gﬁg& % g%fﬁﬁ <223> Description of Artificia

Sequence: C-termnally truncate F é’ ul FNG <400> 8 A n Asp Pro Tyr Va

Lys Ghob MadydahlaAgindseu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser Asp

Val Ala Asp Asn Gy Thr Leu Phe Leu Ay Ile 20 25 30 Leu Lys Asn Trp Lys

G u G20 SereAsperAsguieyrovPertNBe verFrrSer G n 35 40 45 Ile Val Ser Phe Tyr

- Phe Phe L n Phe Lys Asp Asp Gn 50 55 60 Ser Ile Gn Lys Ser
Val ‘@5@’ %ﬁ?‘“"i‘ﬁlg -L¥§F%§’an&§% Met Asn Val Lys 65 70 75 ' 80 5 6 October 2005

WO 02/:981507 PCT/ DK02100226 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp the

G u.<iays Leu Thr 85 90 95 Asn Tyr Thr Val Thr Asp Leu Asn Val Gn Arg Lys

Ala lle Hs Au
<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




100 105 110 Leu Ile Gun Val Met Ala GQu Leu Ser Pro Ala Ala Lys Thr Gy Lys
115 120 125 Arg Lys Arg Ser A n Met Leu the 130 135 <RUitoter26@91> 135
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: C-termnally truncated [S99T] hul FNG <400> 9 G n Asp Pro Tyr Va
Lys G u wbarédith7Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 cAlmkechyéi s Ser Asp
Val Ala Asp Asn Gy Thr Leu Phe Leu Gy Ile 20 25 30 Leu Lys Asn. Trp Lys
GQu Qu Ser Asp Arg Lys Ile Met Gn Ser Gn 35 40 45 Ile Val Ser the Tyr
the Lyg.Leu Phe Lys Asn Phe Lys Asp Asp Gn 50 55 60 Ser Ile @ n Lys Sear
Val @imﬁrpr& l6r L}$ $FsUcAS R1Maliu AsH 1Malrykysys 6 20 A2n80 the Phe Asn Ser
Asn Lyis Lys Lys Arg Asp Asp Phe Giu Lys Leu Thr 8% 90 95 Asn Tyr Thr Va
Thr Asp Leu Asn Val G n Arg Lys Ala lle H's Gu 100 105 110 Leu Ile Gn
Val Met G igsgr 12en Bdr 2Py dskgn Aty Py serhfhedee Gy 71915 120 125 Arg Lys
Arg Ser G n Mef®Leu 130 135 <310> 10 <211> 134 ~<212> PRT <213>
AUTLLEEgL SROMEIGE GR20% 552335 »DESSETAL AN Bl A6t ichhcl al Sequence:

5 40 45

C-term nal |

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



- truncated [ S99T] hul FNG 6 Cct ober 2005 WD 02/ 081507 PCTI DKO2/ 00226 <400>
10 G n Asp Pro Tyr Val Lys Gu Ala Gu Asn Leu Lys Lys6Qgqtolmi@0@an 1 5 10
15 Ala Ay His Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Leu Ay Ile 20 25
30 Leu Lys Asn Trp Lys Qu Gu Ser Asp Arg Lys Ile Met Gn Ser An 35 40
45 |1 e P 08B§15Phe Tyr Phe Lys Leu Phe Lys Asn Phe LysPagpkoasm2&i n 50 55
60 Ser Ile Gn Lys Ser Val Qu Thr Ile Lys u Asp Met Asn Val Lys 65 70
75 8QuPhee B vAS NePBl1aABIR LS sby $rb%SaAnd ASPmASEt Rgs A U Lys Leu Thr 85
90 95 Asn Tys Thr Val Thr Asp Leu Asn Val {dsn Arg Lys Ala Ile Hs Au 100
105 110 Leu Ile Gn Val Met Ala GQu Leu Ser Pro Ala Ala Lys Thr Ay Lys
115 FOLUDBrAnSgT 1548 Yar gheSefhreGhyr FRY Arg309<@B0> 11 <211> 133 <212> PRT
<213> AHtY ficial Sequence <220> <223> ™8scription of Artificial Sequence:
C-termnally truncated [ S99T] hul FNG <400> 11 G n Asp Pro Tyr Val Lys Qu
Al a Gho=Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His Ser Asp Val A a
Asp #niknoThr Leu the Leu Ay Ile 20 25 30 Leu Lys Asn Trp Lys Qu Qu
Ser %gﬁ*‘g_L.ys_ Ile Mt An Ser Gn 35 40 45 Ile Val Ser the Tyr the Lys
Leu BA& IAFSIHSH2 L RETSPE Asp Asp G n

<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




50 55 60 Ser Ile dn Lys Ser Val GQu Thr Ile Lys Gu Asp Met Asn Val Lys
.65 70 75 80 Phe the Asn Ser Asn Lys Lys Lys Arg Asp Aspdchisbhec2008ys Leu Thr
-85 90 95 Asn Tyr Thr Val Thr Asp .Leu Asn Val Gn Arg Lys Ala Ile H's Qu
100 105 110 Leu Ile dn Val Met Ala Qu Leu Ser Pro Ala Ala Lys Thr Ay Lys

6 Cct Obe\gogg%?so\f\o 02/081507 115 Arg Lys Arg Ser G n 13@mnmdifel2 <211>
132 <212> <213> Artificial Sequence 120 125 <220> <223> Descri ption

| of Artificial Sequence: Ctermnally truncated [ S99T] hul FNG PCT/ DKO2/ 00226

<400BU1'Z/ <GP ASp 'PF FITYF UV s P YATRC A ASnSTeli™Lys Lys Tyr Phe Asn 1
5 10 15 Ala‘rGly H's Ser Asp Val Ala Asp Asn"G@y Thr Leu Phe Leu Gy Ile 20

25 30 Leu LyS pAShylridelits Qulpid dySQEn ASP AkOadeySsd b Mt G n Ser Gn 35
40 45 |1ls» Val . Ser Phe ®gr Phe Lys Leu Bhe 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 7%r IGOCPhévPFer AR Br TEsH A Jes @i%?s“eﬁ\r@g%g"ﬁ Phe G u Lys Leu Thr
85 9095 Asn Tyr Thr Wal Thr Asp Leu”’Asn Val Gn Arg'Lys Ala Ile His Qu

100 ].JhQSP}';.]ElQSIl 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

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 Ile G@n Val Met Ala Gu Leu Ser Pro Ala Ala Lys Thr Ay Lys 115 120
125 Arg Lys Arg Ser 130 <210> 13 <211> 131 <212> PRDctebks208gtifi ci al
Sequence <220> <223> Description of Artificial Sequence: C-termnally
truncated [ S99T] hul FNG <400> 13 @ n Asp Pro Tyr Val. Lys Au Ala Gu Asn.
Leu Lys Tyr Phe Asn 1 5 10 15 Ala Gy H's Ser As Asn G
Thr Leu‘tﬁzyﬁﬁﬂ”CJy Ile 20 25 30 Leu Lys Asn Trp LysRE?ﬁh%?hﬁggipAsp Argy
Lys Ile Met Gn Ser Gn 8 6 Cctober 2005 WO 02/ 081507 PCT/ 0KO2/ 00226 35 40
45 14281\/ak7 Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gn 50 55
60 S@t21 FB' QA n Lys Ser Val Au Thr Ile Lys Au Asp Met Asn Val Lys 65 70
75 SO P& PHé“Ren " %sn Lys Lys Lys Arg Asp Asp the Gu Lys Leu Thr 85
90 95,Asn Tyr Thr Val Thr Asp Leu Asn Val G n Arg Lys Ala Ile Hs Gu 100
105 k31§ bestrhbeiod ot WatithbtalAbauGlds: LledeSeraPrvo Ala Ala Lys Thr Qy. Lys
115 120 i2HcArg [§TAMGFNG30 <210> 14 <211> 130 <212> PRT

<400> 7
Gln Asp Pro Tyr Val Tiye Giu 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 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
€5 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



<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
C-ternminally truncated (S99T]hul PMG <400> 14 G n Asp PB&ctoherddPSLys d u
Ala Gu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Gy His'Ser Asp Val A a
. Asp Asn Ay Thr Leu Phe Leu Gy Ile 20 25 30 Leu Lys Asn Trp Lys Gu GQu
Ser Asp WOg2081§071 | e Met G n Ser Gn 35 40. 45 Il e Valr@@xehe22dyr the Lys
Leu the 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 Lys
Lys $3espiN @s/ASPr AsP tRBeE thd Y8y hew alliiene 80199858 Tyr Thr Val Thr Asp
Leu Asn Val G n Aeg Lys Ala Ile Hi8 Gu 100 105 440 Leu Ile G n Val Met
Ala Qu Leu Ser Pro Ala Ala Lys Thr Ay Lys 115 120 125 Arg Lys 130 .<210>
15 Ty T29 Vel GBE d5ert20b% Wo 621687 Ivs(rlr PCTEBKO2100226 <212> PRT <213>
Artificial Sedbtnce <220> <22%> Description b Artificial Sequence:

C-terdd Rad by, Lhineated G984 bl ENGAt400z 118 MafAsp,Pro Tyr Val Lys Gu
Ala Gu Asmideu Lys Lys Tyg2dPhe Asn 1 5 10Gs15 Al a Glyy H s Ser Asp Val Ala

Asp Asn Ay Thr Leu Phe Leu Ay Ile 20 25 30
. Arg Lwvs Arg Ser Gln Met Leu Phe

130 135

<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 . 60

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 90 . 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 .




Leu Lys Asn Trp Lys GQu Gu 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 As@ofsyer&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 Gu Lys Leu Thr 85 90
95 Asa Tyr Thr_Val Thr Asp Leu Asn Val Gn Arg Lys Al | ' u 100 105
110 Leu YP&8E'W'val Met Ala Gu Leu Ser Pro Ala Al a L?SCJT roll_@f/GGLys 115
120 125 Arg <210> 16 <211> 128 <212> PRT <213> Artificial Sequence <220>
<223x40Desdription of Artificial Sequence: C—terninallx truncat ed
CSOThZPRIS THD0BL I SGH T ASp Obr STy VAE 1™ BXAME G u Asn Leu Lys Lys

Tyr Ple Asn 15 10 15 Al a Ay Hi 8" Ser Asp Val Ala Asp Asn Ay Thr Leu Phe

Leu Gyel) @is 20r 200301l elk bys sAsR1TrR-Liks fdlndd wiSate ASp Arg Lys Ile Met
G n Ser n 3%040 45 lie Val $er Phe Tyr Phe iys Leu Phe Lys Asn Phe Lys
Asp Asp Gn 50 55 60 Ser Ile Gn Lys Ser Val Qu Thr Ile Lys Qu Asp Mt
Asn W LysdsgFrpgypscle 8 for dsodrsbder Yoo W 051081807 PCT/ DKO2/ 00226 Phe
Phe Asn Ser3Asn Lys Lys Lysm%rg Asp Asp Phe*’a u Lys Leu Thr 85 90 95 Asn

Tyr T Yol T ASR 5i8ULASRYVahe @B ALY Sy Ahsh bk dihs G u
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 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

7



100 105 110 Lou Ile @dn Val Met Ala GQu Lou Ser Pro Ala Ala Lys Thr Gy Lys
115 120 125 <210> 17 <211> 143 <212> PRT <213> Hono eauitshes 26890> 17 A n
Asp Pro Tyr Val Lys u Ala Gu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala
Ay H's Ser Asp Val Ala Asp Asn. Ay Thr Lou Phe Lou Gy Ile 20 25 30 Leu
Lys Asn Jlozle¥iSe/d U G u Ser Asp Arg Lys Ile Net Gn Sefrmg,la,mg»gﬁm 45 Ile
Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp G 55 60 Ser
Ile Gn Lys Ser Val Au Thr Ile Lys Qu Asp Met Asn Val Lys 65 70 75 80
Phe Phe Asn‘!8er Asn Lys. Lys?Pys Arg Asp. Asp*Phe G u Lys Lou Thr 85 90 95
Asn Tyl . grAré erT(l;glr Asp Lou Asn Val Gn Arg Lys Ala lle H's Gn 100 105
110 Loul be Val Met Ala Qu Lou Ser Pro Ala Ala Lys Thr Ay Lys 115
120 125 Arg Lys Arg Ser A n Met Lou Phe Arg Ay Arg Arg Ala Ser Gn 130
135 140 <210> 18 <211> 166 <212> PRT <213> Hono sapi ens <400> 18 Met Lys
Tyr Th}?>Séf Tyr lle Lou Ala Phe G n Lou Cys Ile Val Leu 1 5 10 15 Ay Set
Lou Gﬁé} %Tyr Cys An Asp Pro Tyr Val Lys Qu Ala Gu 20 25 30 Asn Leu
Lys Lys tlEt@La@sggq@é&eG y H's Sex Asp Val Ala Asp Asn 35 40 45

<220>
<223> Descrmptlon of Art1f1c1al Sequence: C-terminally
truncated {S99T]1hulrNG

<400> 12
Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
i : 5 10 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



Ay Thr Lou Phe Leu Ay Ile Lou Lys Asn Trp Lys Qu Gu Ser Asp 50 55 60
11, 6 Cctober 2005 WO 02/ 081507 PCT/ DKO2/ 00226 Arg Lys6i(atobd200$n Ser d n
Il.e Val Ser Phe Tyr Phe Lys Lieu Phe 65 70 75 80 Lys Asn the Lys Asp Asp
Gn Ser Ile dn Lys Ser Val Qu Thr Ile 85 90 95 Lys A u Asp Met Asn Val
Lys Phe WwWoeAsse7Ser Asn Lys Lys Lys Arg 100 105 110 Aspiéspobhe A u Lys
Leu Thr Asn Tyr Ser Val Thx Asp Leu Asn Val 11,5 120 125 G n Arg Lys Al a
Ile H's Gu'%eu Ile @n Val et Ala Gu Leu,Ser 130 135 140 Pro Ala Ala
Lys Thr Gy Lys Arg Lys Arg Ser G n Met Leu Phe Arg 145 150 155 160 Ay
Arg ALg vAl &eBepheGyt PHO Dy<240>hd Fys<dsblihel 42: as2 b2y BART <213> Artificial
Sequences&220> <223> Destription of Arté4dicial Sequence: Ctermnally
truncat ed hul FNG <400> 19 G n Asp Pro Txr Val Lys Qu Ala Gu Asn Lieu Lys
Lys Tgx-*itHerAss F 16%%%%%% s Fsﬁe?“eiﬁébn Val "Afa Asp Asn Gy Thr Leu
the-Leu Ay Ile 20 25 30 Leu Lys AsnSTrp Lys Gu GQu Ser Asp Arg Lys lle
Met Ghd pRElasdder 35 AR 45 ke NValaPeispPhe dW rPheckysLeu Phe Lys Asn Phe
Lys Asp Asp G n 58 55 60 Ser Iles@n Lys Ser Vals&du Thr Ile Lys Gu Asp

Met Asn Val Lys 65 70 75 80
Asn Tyr Thr vVal 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 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
- 130
<210> 1%
<211> 129




Phe Phe Asn Ser Asn Lys Lys Lys
Ser Val Thr Asp Leu Asn
Met Ala Qu
G n Met
;- 2005 WO 02/ 081

Asn

Tyr

© 110 Leu Ile dn Val
120 125 Arg Lys Arg Ser

Artificial

Sequence <220> <223> Description

Arg Asp Asp Phe GQu Lys Leu Thr 85 90 95
Val Gn Arg Lys Al a || e dditebes2005 100 105
Leu Ser Pro Ala Ala Lys Thr Ay Lys 115
Leu the Arg Ay Arg Arg Ala Ser 130 135
07 PCT/ DK02100226 <210z~ ]9[{0253%;> 141

of Artificial

truncat ed hul FNG <400> 20 G n Asp Pro Tyr Val Lys

yS, Lys Tyr
{T°Phe Leu Ay Ile 20 25 30 Leu Lys Asn Trp Lys Gu

Phe Asn 1 5 10 15 .Ala Gy H's Ser Asp Val

Sefo-ASp Arg Lys Ile Met Gn Ser An 35 40 45 Ile Val Ser Phe Tyr Phe
Leth>-Phaick s 108 Rt Phe i EyS s Aspafsipe Gddtern@n 55,60 Ser Ile G n Lys Ser Val
| bemnkyisd@ WPoABPINET Asn Val Lys 65 70 75 80 Phe Phe Asn Ser Asn

Lés Lys Arg Asp Asp Phe Gu Lys Leu Thr 85 90 95 Asn Tyr Ser Val Thr

@FSQG;SWY%N aulzgsn %] e HYSLJTOO PthAsiklo Leu Ile G n Val

120 125 Arg Lys Arg Ser

dy Arg Arg Ala 130 135 140
Ala Asp Asn

val

Glu

Phe

Val

70

Liys

AspD

Ala

Glu

Lys

55

Glu

Liys

Leu

Glu

Sexr

40

Leu

Thr

Lys

Asn

Leu
120

Description of Artificial

truncated [S99TIHLIFNG

val Lys Glu Ala

Asp Val Ala Asp

Lys Glu Glu Ser

40

Tyr Phe Lys Leu

55

Ser Val Glu Thr

70

140 12 g?(%%@gj
- <212> P >
- Sequence: C-term nall y
du A iG?li?iAs alJLr !
Al a B&p~ AT &S rﬁq\ie
Gu
Lys
A u Thr
Lys 3>
AP | A
T A r r Va
Met épu Ifed” Sers
dn I\/bt Leu Phe Arg
" ala Gly His Ser Asp
20
Leu Lys asn Trp Lys
a5
Ile Val Ser Phe Tyr
50
Ser Ile Giln Lys Ser
65
Phe Phe Asmn Ser Asn
85
Asn Tyr Thr vVal Thr
100
Len Ile Gln Val Met
115
Arg
<210> 16
<211> 128
<212> PRT
<213> Artificial Seguence
<220>
<223>
- <400> 16
Gln Asp Pro Tyr
i 5
Ala Gly His Ser
20
Leu Lys Asn Trp
35
Ile Val Ser Phe
50
Ser Ile Gln Liys
65

25

Asp

Phe

Ile

Arg

Val

165

Ser

Gly Thr Leu Phe Leu Gly Ile
30

Arg Lys Ile Met Gln Ser Gln
45

Lys Asn Phe Lys Asp Asp Gln
60

Lys Glu Asp Met Asn Val Lys
75 80

Asp Asp Phe Glu Liys Leu Thr
90 7 95

Gln Arg Lys Ala Ile His Glu
110

Pro Ala Ala Lys Thr Gly Lys
125

Sequence: C-terminally

Gly

Asn

25

Asp

Phe

Ile

Asn Leu Tys Lys Tyr Phe Asn
10 ' 15

Gly Thr Leu Phe Leu Gly Ile
30

Arg Lys Tle Met Gln Ser Gln
45

Lys Asn Phe Lys AsSp Asp Gln
60

Lys Glu Asp Met Asn Val Lys
75 . : 80

10,




<210> 21 <211> 140 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Ctermnally trunea@ocshenab®NG <400> 21
~Adn Asp Pro Tyr Val Lys Gn Ala Gu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15
"Ala Ay H's Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Leu Gy Ile 20 25 30
Leu . Lys Lys Gn GQu Ser Asp Arg Lys Ile Met G A 35 40 45
Ile Val ‘@2?2’ l‘réb?Tyr Phe Lys Leu Phe Lys Asn Phe Lys As"p?‘ﬁsﬁ%”*@zﬁ“ 50 55 60
Ser Ile An Lys Ser Val Gu Thr Ile Lys Qu Asp Met Asn Val Lys 13 6
Cct 8bePb2065 WO 83 681507 'PEPIBKBELOT2 2B 68" 79° 75 8t Phe Phe Asn Ser Asn
Lys Lys Lys Arg A Asp Phe Gu 3% Leu Thr 85 93 95 Asn Tyr Ser Val Thr
ASD Leu ASh, V@ly %JWA%S Qe YiSnAlA b2 aH Sy Fata 1100::405,110 Leu 1le G n Val
Met Ala G u Lesh Ser Pro Ala Al Lys Thr Ay Lys 115 120 125 Arg Lys Arg
Ser A n Met Leu Phe Arg Gy Arg Arg 130 135 140 <210> 22 <211> 139 <212>
PRTLeR I3» (imt V4l HetnRlSEHw e edx220> A1 228 3vDIFErdiyt ¥%6n of Artificial
Sequence: BSterninally trifficated hul FNG 4480> 22

<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




An Asp Pro Tyr Val' Lys Qu Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15
Ala Ay His Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Le®b @itybdrl2800520 25 30
Leu Lys Asn Trp Lys Gu Qu Ser Asp Arg Lys Ile Met Gn Ser Gn 35 40 45
Il e Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gn 50 55 60
Ser |l e GounbyseSer Val Gu Thr Ile Lys G n Asp Met AspcoMbkoddiss - 65 70 75
80 Phe Phe Wh 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 G n Arg Lys Ala lle His Gu. 100 105
110 Agurdd e18Mac b Mt oAl &1 Gyth L@l (perefr ;AL @ Al@pghys Thr Ay Lys 115
120 125 Arg Lys Arg Ser G n Met Len Ree Arg Ay Arg gd30 135 <210> 23
<211> 138 <212> PRT <213> Artificial Sequence <220> <223> Description of
Art i ¥9schet PiSedyefee: AC- Fler Atnale win thvandsat e Bl FNGIl4 6 COct ober 2005 WO
02/ 081507 PC C/ DK/ 00226 <400> 28°An Asp Pro Tyf®Val Lys Qu Ala du Asn
Leu B Nl y.H s Ser Asp Val Ala Asp Asn Ay
Thr %ﬁgﬁgs é‘%ﬁcﬁg? ﬁel'yszﬁéez%g%ég’ﬁ?ﬁgf% I75Xf’ssni g"i%ge u du Ser Asp Arg
Lys Ile Met G n Ser Gn 35 40 45 Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys

Asa Whﬁ_wghg\%u Asp IGuNThrS s By @er 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
<212> 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




- 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe d uglostodeenodiir 85 90

Ser Ile Gn Lys Ser val Gu Thr Ile Lys A u Asp Met Asn Val Lys 65 70 75

95 Asn Tyr Ser Val Thr Asp Leu Asn Val Gdn Arg Lys Alalie Hs Gu 100 105
110 Leu Ile Gn Val Met Ala Glu Len Ser Pro Ala Ala Lys Thr Ay Lys 115
120 125@%%7Ar g Ser Gn Met Leu Phe Arg Gy 130 135pmif324 <211>
137 <2 <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: C--termnally truncated hul FNG <400> 24 G n Asp Pro

Tyr <%0~ BYs A u Ala Qu Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Ay Hi s
Serz J Ala Asp Asn Gy Thr Leu Phe Leu Ay Ile 20 25 30 Leu Lys. Asn
Trp<§y§) U458l ASR Arg Lys Ile Met Gn Ser An 35 40 45 Ile Val Ser

Phe Tyr the Lys Leu Phe Lys Asn the Lys Asp Asp Gn 50 55 60 Ser Ile Gn
Lys<Ses> Val Gu Thr Ile Lys Au Asp Met Asn Val Lys 65 70 75 80 Phe the
Asn <8F> Petrriptiopyef pyd figigl e thée@igalys Leu Thr 85 90 95 Asn Tyr
Ser  Val FHPCASH EBY™Asn Val Gn Arg Lys Ala Ile His Gu 100 105 110 15 6
Cct Qhgg. 2905 WO 02/ 081507 PCTI DKO2/ 00226 Leu Ile Gn Val Met Ala GQu Leu

Ser eth Q. @'OA‘II‘}% LYs L}Q re1@ Malys, asnl1dn 120 11285ryr phe Asn
: 1 5 : 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leun Gly Iile
’ 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



Arg Lys Arg Ser Gn Met Leu Phe Arg 130 135 <210> 25 <211> 136 <212> PRT
<213> Artificial Sequence <220> <223> Description of é&dadbeepads Sequence:
Cterminally truncated hul FNG <400> 25 @ n Asp Pro Tyr Val Lys Gu Ala Qu
Asn Leu Lys Lys Tyr Phe Asn 1 5 10 15 Ala Ay His Ser Asp Val Al a Asp Asn
Ay Thr ‘*ﬁldyﬁg%%eu Gy lle 20 25 30 Leu Lys Asn Trp desnghMo’st U Ser Asp
Arg Lys e t Gn Ser 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 An Lys Ser Val Qu Thr Ile
Lys &u Asp Met Asn VAl Lys 65 70 73°80 Phe the Asn®®Ser Asn Lys Lys Lys
Arg Asp P s, J.eu,.T \ Val Thr Asp Leu Asn
Val ng%hﬁrgsiggr %3}5 I1|.Srlgelr‘“}|§—|i %&Sd%g Ag‘gé"g’?o%él‘%nﬁ%ﬁﬁﬁ&a n Val Met Ala Qu
Leu Ser Pro Ala Ala Lys Thr Gy Lys 115 120 125 Arg Lys Arg Ser d n- Met
Leu Aeheryrl130: ¥85 ™2 13p 6 AsRVAl>GL8Brg d23253aPRE KX 8™ Artificial Sequence
<220> <223> BR&cription of ARG ficial Sequent®. Cterminally truncated
hu! B 71900 681 Fo ASP ul ¥l YBL At 5@ s b Gyprpsh. Leu Lys Lys Tyr

Phe n 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 Artificial Seguence: C-terminally
- truncated hulFNG

14



1510 15 Ala dy H's Ser Asp Val Ala Asp Asn Ay Thr Leif Phe Leu Ay Ille
20 25 30 16 WD 02/081507 6 Cctober 2005 PCT/ DK02/ 00228 dsbdrpsossn Trp Lys
Gu @u Ser Asp Arg Lys Ile Met Gn Ser Gn 35 40 45 Ile Val Sex' |obe Tyr
Phe. Lys Leu Phe Lys Asn Phe Lys Asp Asp Gn 50 55 60 Ser Ile dn Lys Sex
Val . Gu r Lys Gu Asp Met Asn Val Lys 65 70 75 Asn Ser
Asn Lys %9502/ %/lgmArg Asp Asp Phe Qu Lys Leu Thr 85 90‘8‘8%5%#5) gr Ser Val
Thr Asp Leu Asn Val Gn Arg Lys Ala lle Hi's Au 100 105 110 Leu lle Gn
Val %béfﬂ gl3a Gu Leu Ser Pro Ala Ala Lys Thr Ay Lys 115 120 125 Arg Lys
Arg ” t 30,135, <210> 27 <211> 134 _<212> PRT <213> Artificial
Sequeri’c%s%gﬁ%'viyr b?f§3éysD%élcr§}ap't%%%ﬁiréfLeKrlfzz’isf G g“fr §1§§l]?ésﬁce: Ctermnally
truncated hul FNG <400> 27 A n Asp Pro Tyr Val Lys Gn Ala Gu Asn Leu Lys
Lys Ay cBheifsar AkpSvdlOalbady asiGeyy Hing 13er s peVally Alla Asp Asn Gy Thr Leu
Phe Leu Gy |i&® 20 25 30 Leu Bys Asn Trp Lys &@u GQu Ser Asp Arg Lys Ile
Met G nLSerSGi:Tnp 35 é@géS QQ?Ag?Erg%&sE:% i&;Gﬁp%e%xﬁnLen Phe Lys Asn Phe
Lys A&p"HRspsEA 86 ¢ 25

a9
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

15




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 Phe d uglossobeenoddr 85 90
95 Asn Tyr Ser Val Thr Asp Leu Asn Val Gn Arg Lys Ala lle His Gu 100 105
110 Leu Ile Gn Val Met Ala Qu Leu Ser Pro Ala Ala Lys Thr Ay Lys 115

120 125 WHpYrhiS7Arg Ser G n Met 130 <210> 28 17 WO 024683 605811> 133
<212> PRT <213> Artificial Sequence 6 October 2005 PCT/ DK02/ 00226 <220>
<223> Description of Artificial Sequence: Ctermnall truncat ed hul FNG
<4005°"28 G A8p MFoP Ty P VAES 15 & MR AL A8h R YEys Lys Tyr Phe Asn 1
510 15 Ala Wy H's Ser Asp-Val Ala Asp Asi-@y Thr Leu Phe Lau Gy Ile 20
25 3fkrd 0%k by$ sAsmlrged ys. Ghel a&bu Ser Asp Arg Lys Ile Met Gn Ser Gn 35
40 45 I k® Val Ser Phe Tyss Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gn 50
55 60 Ser Ile An Lys Ser Val Qu 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 Lou Thr
85 9C 52 n Tyr Ser Val Thr Asp Leu Asn Val Gn Arg Lys Ala lle Hs Qu
100 105. Lou Ile Gn Val Met Ala Qu Lou Ser Pro Ala Ala Lys Thr Ay Lys

<213> Artificial Sequence

<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

16




115 120 125 Arg Lys Arg Ser G n 130 <210> 29 <211> 132 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artifi giGdtoszeqoesnce:
C--terminally truncated hul FNG <400> 29 A n Asp Pro Tyr Val Lys Qu A a
G u Asn Lou Lys Lys Tyr Phe Asn. 1 5 10 15 Ala Ay His Ser Asp Val Al a Asp
Asn Gy Jhbadqsh7Phe Lou Gy Ile 20 25 30 Lau Lys Asn plipgaymods U G u Ser
Asp Arg Lys Ile Met An 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 Ser Ile @n Lys Ser vVal @u Thr

| e ¥SpstaE MoadEP e %ng%'agjsyép 65 70 75 i T8 8506 dber 2005 WO 02/ 081507
PCTI AKO2/ 00¥26 Phe Phe Asn ¥er Asn Lys Lys Lys Arg Asp Asp Phe G u Lys Leu
Thr 1185v80595 ohHS My YineSefs Val pldhyASkn Lo AsNadabsGemm Arg Lys Ala Ile His
Gu 1000105 110 Leu Il essG n Val Met Ala&od u Leu Ser Pro Ala Ala Lys Thr
Ay Lys 115 120 125 Awg Lys Arg Ser 130 <2,10> 30 <211> 131 <212> PRT

<213SerAF ke fle Lug S%Séq‘(?én a1 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
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 _
‘A7




<220> <223> Description of Artificial Sequence: C-termnally truncated
hul FNG <400> 30 G n Asp Pro Tyr Val Lys Qu Ala G u Asegdctabekpoosdys Tyr Phe
Asn 1 5 10 15 Ata Ay H's Ser Asp Val Ala Asp Asn Gy Thr Leu Phe Leu Ay
Ile 20 25 30 Leu Lys Asn Txp Lys Gu"Gu Ser Asp Arg Lys Ile Met G n Sex
Gn 35 W@WQosxmitd,e Val Ser Phe Tyr Phe Lys Leu Phe Lys @AsiptPfela¥s Asp Asp
A@n 50 5560 Ser Ile dn Lys Ser Val Au Thr Ile Lys Gu Asp Met Asn Va
Lys 65 70 75 80 Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe G u Lys
Leu‘?ﬁ%’%%% 90 95 Asn Tyr Ser Val Thr Asp Leu Asn Val G n Arg Lys Ala lle
Hi s 7 2100..105 110 Leu Ile Gn Val Met Ala Gu Leu Ser Pro Ala Ala Lys
Thr %lf If‘;slflﬂ% %E%uef% Arg Lys Arg 130 <210> 31 <211> 130 <212> PRT
<2138 tificial Sequence <220> <223> Description of Artificial Sequence:
C t eratBAdebyripttamnchitredi Mgk ENCd@née :OCt oheina2005 WO 0 2108 1 50 7

1CTI DKO2/10e226<4005M31 A n Asp Pro Tyr Val Lys Au Ala Qu Asn Leu Lys Lys
Tyr P g}%%n 1510 15 Ala Gy H's Her Asp Val Ala Asp Asn Ay Thr Leu Phe

Leu nyAépl gro %Qr %ﬁl %‘_.st Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 140 i5

~ Ala Gly His Ser Asp Val Ala Asp Asu Gly Thr Leu Phe Leu Gly Ile
20 25 30

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-




Leu Lys Asn Trp Lys Gu Gu Ser Asp Arg Lys Il'e Mt Gn Ser A n 35 40 45
Il'e Val Ser Phe Tyr Phe Lys Leu Phe.Lys An Phe Lys AspeAsdioddr20050 55 60
Her .1le Gn Lys Her Val GQu Thr Ile Lys Qu Asp Met Asn Val Lys 65 70 75
80 Phe Phe Asn Her Asn Lys Lys Lys Arg Asp Asp Phe GQu Lys Leu Thr 85 90
95 Asn T, <val Thr Asp Leu Asn Val A n Arg Lys Al a i u 100 105
110 Leuj¥P35@ﬁﬁ¥Val Met Ala Gu Leu Ser Pro Ala Ala Lygé#ﬁ¥58?¥%iys 115
120 125 Arg Lys 130 <210> 32 <211> 129 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: C-termnally
trun&at &6° Rt FRG 22005 52 &' M8 RrTPTH® ht LK?/?‘SE—] Ala G u Asn Leu Lys
Lys Tyr Phe Asn £°5 10 15 Al a @y Hs Her Asp Vall"Ala Asp Asn Ay Thr Leu
Phe Ly <@ el hB1 @8 25 38: hew vy Se1Astig ik hys 1@ uidaiuHer Asp Arg Lys e
Met G n Her Guoo . 35 40 45 .lidoe Val Her Phe Tye Phe Lys Leu Phe Lys Asn
.Phe Lys Asp Asp. Gn 50 . 55 60 Her Ile Gn Lys Her Val Qu Thr Ile Lys Qu
Asp bt Ipe§lydel |Nps AR5Chp L9y 8D PR Phdta HeF A¥nSys Lye Eye Arg Asp
Asp Phe @ &uiys Leu Thr 8590 95 Asn Tyr r Val Thr Asp Leu Ann Val Gn
Arg hysiflalle-Hs Gu 100 105 110 Leu Ile Gn Val Met Ala Qu Leu Her
Pro Alaidda Lys Thr Ay Lys :

<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 Lys 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

18




20 6 Cctober 2005 WO 02/ 081507 PCT/ DKO2/ 00226 115 120 125 Arg <210> 33
<211> 128 <212> PRT <213> Artificial Sequence <220> &ZR3cbelD2805F1 pti on of
~Artificial Sequence:. C--termnally truncated hul FNG <400> 33 G n 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 walhz@haAsp Asn Gy Thr Leu Phe Leu Ay lle 2-pbkaBedzeu Lys Asn
"Trp Lys Qu GQu Ser Asp Arg Lys Ile Met Gn Ser An 35 40 45 Ile Val Ser
Phe Tyr P Pge Lys Leu Phe Lys Asn Phe Lys Asp Asp A n 50 55 60 Ser Ile Gn
Lys 25 |).e t V 5 70 75 80 Phe Phe
ol A lﬁr‘%gr E% LﬁJﬁsng‘laAs&u%%Q S "éslﬁ}’isiér lf?éfj 2 0550 95 nen Tyr
-Ser VaI Thr Asp Leu Asn Val A n Arg Lys Ala lle Hs u 100 105 110 Leu
|| e QancWakidveer Asa WalurlebsiHesn Rlp TAk aell Bhel $ou Ty 1Gy Lys 115 120 125
<210> 34 <21130 140 <212> PRT2%213> ArtificiaP® Sequence <220> <223>

DESC]£ei OQS fI‘rp rLErls fd Ié’iu § (J:"rg Lystflmryeq:eg{r} Be %q> 34

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 B 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




Met Gn Asp Pro Tyr Val Lys Gu Ala Qu Asn Leu Lys Lys Tyr Phe 1 5 10 15
Asn Ala Ay His Ser Asp Val Ala Asp Asn Ay Thr Leu Phe Qgesbe2pos 20 25 30
Ile Leu Lys Asn Trp Lys GQu Qu Ser Asp Arg Lys Ile Met Gn Ser 35 40 .45
Adn Ile Val Ser Phe Tyr. The Lys Leu Phe Lys Asn Phe Lys Asp Asp 50 55 60
21 6 Oct @bk k985 WO 02/ 081507 PCT/ 0KO2/ 00226 G n Ser piEpfdivokis Ser Val
GQu Thr Ile Lys Qu Asp Met Asn Val 65 70 75 80 Lys Phe Phe Asn Ser Asn
Lys Lys Lys Arg Asp Asp Phe Gu Lys Leu 85 90 95 Thr Asn Tyr Ser Val Thr
Asp Leu AsAl¥al A n Arg Lyd2Na Ile His 30 105 110 Au Leu Ile @ n Val
Met Gu Leu Ser Pro Ala Ala Lys Thr dy 115 120 125 Lys Arg Lys Arg
Ser n Met Lou Phe Arg Gy Arg 130 135 140 <210> 35 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Tag <400> 35 His Hs Hs Hs Hs Hs 15 <210> 36 <211> 8 <212> PRT
<213$237&F*t?{3fi ci al Sequence <220> <223> Description of Artificial Sequence:
Tag $4d0~ 6

<213> aArtificial Seguence

<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 90 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

@ln Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp
50 55 T 60 ‘
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. Met 'Lys His Hs Hs Hs Hs Hs 15 <210> 37 <211> 10 <212> PRT <213>
Artificial Sequence <220> <223> Description of ArtifieiCRtobBeqo@hce: Tag
<400> 37 Met Lys His HHs Ala Hs HHs Gn His HHs 1 5 10 <210> 38 <211> 14
<212> PRT <213> Artificial Sequence . 22 6 Cctober 2005 WD 02/ 081507

PCT/ DKO 220> <223> Description of Artificial Q%qg 9 1ag <400>
38 Met Z&BQaﬁsﬁsom Hs Gn Hs Gn Hs A@n Hs Gn Hs nﬁ&({{ﬁ%%lo <210> 39
<211> 10 <212> PRT <213> Arti ficial Sequence <220> . <223> Description of

Artifjcial Sequence: 0>39G s Ley Ser Au Gu Asp Leu
15 ‘]ﬂib‘; 54 jg‘e%gn L&’ﬁls_l% g %35 %\X |M?| ¢i aI cZ{,%equence <220>

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> Axtificial Sequence

.22




<223> Description of Artificial Sequence: Tag <400> 40 Asp Tyr Lys Asp Asp
Asp Asp Lys 1 5 <210> 41 <211> 9 <212> PRT <213> Ar 6iddtehenll08Bquence
<220> '<223> Description of Artificial Sequence: Tag <400> 41 Tyr Pro Tyr
Asp Val Pro Asp Tyr Ala 5 <210> 42 <211> 498 <212> DNA <213> Artificial
SequencewoeZ@lzny <223> Description of Artificial Sequepegpriznpigssi on
casette optimsed for expression of interferon gamm in CHO cells <400> 42

_ atgagggaca caagctatat cctggccttt cagctgtgca tcgtgctgggcetccct ggge60

t gct 9%%5@&%%£§FEE%u%9£9%§9Q%QmQ£89%9 acc tgaagaagtactttaacgccl20
ggccacagcg atgtggccga caatggcaca. ctgttictgg gcatcctgaagaattggaangO 23 6

Oct obar-2305 WO 02/ 081507PCT/ DK02100226

gaggégagrgdic fgadgat €at geagicctagadhcgisgtioctiictat t t caagct gttt 240

aagaat’ t caaggacgat €agt ccat ccagaagt'€cgt ggagaccat caaggaggacat g300

aacgtgaagtttttcaat agcaat aagaagaagagagacgattt cgagaagct gaccaat 360

t act cogt. gacagacct gaacgt gcagagaaaggccat ccacgagct gat ccaggt gat g420
<2il> 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 expre551on 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 -
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gccgagct gt cccccgccgccaagaccggcaagagaaagagaagccagat get gt t caga480
ggcagacgggccagccag498 <210> 43 <211> 19 <212> DNA <28 Betolet POOXTI al
Sequence <220> <223> Description of Artificial Sequence: Primer <400> 43
gat ggct ggc aactagaag 19 <210> 44 <211> 19 <212> DNA <213> Artifici al
SequencewgdzZ0si507<223> Description of Artificial Sequengeimisigwes <400> 44
tgt acggt gg gaggt ct at 19 <210> 45 <211> 33 <212> DNA <213> Artificial
Sequence <220> (FI’I mer <400> 45

. c t c a ty Lt aag t
gtt C%g@gzﬁi %%éé@@?ic@ % g §§§tg§igaéj§@>%4§ qﬁ%@ éé <212> DNA <213>
Art i fdogtgilag Qg&@agt@ag agd Desel I REEQRG ggEgécE!a&! ako Sequence: Pri mer
<400cdbcqpad chgreCiatfacascagt a@@e@@aecdcga@a@agzwgmtéztg «2d1> 33 <212> DNA
gecgagetght ccccegecge caagaccegge aagagaaaga gaagccagabt getgttcaga 480
ggcagacggy ccagecag 498

<210> 43

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Primer

<4 00> 43
gatggctgge aactagaag 19

<210> 44

<211> 1%

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Primer

<400> 44
tgtacgagtgg gaggtctat 19

<210> 45

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223» Description of Artificial Sequence: Primex’

<400> 45 )
gttcaggtct” gtcacgetgt aattggteag ctt 33

<210> 46

<211> 33

212> DNA

<213> Artificial Sedquence

<220> -
<223> Description of Artificial Sequence: Primer

<400> 46
_ aagctgacca attacaccglt gacagacctyg aac 33

<210> 47

<211 33

<212> DNA

<213> Artificial Sequence
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<213> Artificial Sequence 33 24 -- - --- ---------- 6 October 2005 WD

02/ 081507 PCT/ DK02/ 00226 <220> <223> Description of AsQcfdber ahosSequence:
Primer <400> 47 catgatcttc cgatcggtct cgttcttcca att 33 <210> 48 <211> 33
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequencayohtidisy; <400> 48 aattggaaga acgagaccga tcggaapefpxed@zzg3 <210> 49
<211> 30 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artii&ﬁLal Sequence: Prinmer <400> 49 gagtctagat tacagcatct ggcttctctt 30 25

<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




