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WD 2008/ 025528 PCT/ EP2007/ 007540 1 Method for the
production of conjugates of insulin-like growh

wo aw8o25528 and pol y(ethyl ene gl ycol) This i nvePCT/8P2007/007540

relates to nethods for theiproduction of conjugates of
insulin-like growh factor-1 (IGF1) with

pol y(ethyl ene glycol) (PEGQ, pharnaceutical

composi tions containing such conjugates, and net hods

of use of such conj ugat es. . Backg round of th

| nv Yiethed for the PRediatono! pmjgales ?fAD§ +r§h%fhgrowth factor-1and
i ncreasi ngly preval ent E, fholendglyeslfiegener ati on that
accounts for approxi rrately 50% 60% of the overall

- ERE I Fenton el esdorBelflds R8s PritEhoR P Biytalh of Hulin-like
vvgrdwihll detamtd GGIFHIQ M)tht hlmly(etl'a'lqnve glyaal) e 4BEGhf pharmaceut1cal
eLQﬁPLM%lQﬁso&ln?alﬁl% ﬁ%@s!ﬁﬂi EhodRbEYRI0 ggﬁ:&l éo%)ugates.

over AD I's

01 nereass next to 3 deca
apr ogr E‘SSI ve 10 disorder with a nmean duration of
s SHEYCREOReen onset of clinical synptons
aﬁﬂzh@ﬁﬁ’ér’b dlﬁl%aé hADB 1Py alﬁﬂréa%lng[yepfe@ﬂsmaﬂﬂrﬂ QSﬁelﬁf)degeneratlon
ona apses Ln assqci at e
it efcinaty BF Spare ey TeBPIEer e Refssfh f ddnehtia among
syeqilonser 6hayeastarigeelt byrqutlysefeancmpesymasdilgemillion people

| %ﬁ'dgx'%ﬁndoéwﬁgggltﬁé Hfativd rﬂrgréagﬁ of élﬁgﬁ}r]gé 1e 631;6 'poﬁﬁlatlon its

urosurg
18evalenye isAfkelystor insrepse ﬁbﬁgt the GWﬁb?-a t9 e’>r decadlesh dh isse progressive

glafiomee%m | e REdMidaBoh rbft fieunerd ¢ y@ﬁ‘x@dlbe‘iwe{rﬁ @atgeml &edlinical

ni cal y as relen ressi ve ene I a

o ueioms Ydkdratty entug AT ELCRGRO RS 5% Tiiteur pRaL singpses in

frbﬂﬁlg | RRioad dasthcsdted baitle E‘}$1ghé‘r &Qﬁ&ﬂ hfunéﬁbﬂisr irésn)ts An the typical
ext boo

pﬁ){f}lg@g}sp%;ag’i\%%%;%%ﬁ%sgtanﬂ gaogigs%ve 1mpa1rmgnt of cognitive function
I\IéEnanpatH]'BJ eigils Al Neurok Neunmsucg. Phyachiaterd6s(1899)AD7 aldd) 1Al is the

r S tne
SRR Lln O BB B Yt dod
th@ogmlacfbélmscaﬂ)ép@slffé@tf§ Vr ammsaﬁ%uq? entie thaingresents with
oh&‘?éa\éﬁ‘l‘% 1ds§1t SranRME Pl écdudl NRinPeSH - IR BRAGS - in speech

ity ek o SERRen) Sk s A LS 1979, oo

anyi-aggl: b&hﬁbme}mlbgieally( %%a)omhalhhanks of A@namedhbyresence of two
S LT L PR AR LD ROy e ()
H%Wlmi;e Gle ephthusmlkodeP@ltﬂd esgarmuwalew theooygle is observed

3 h
Sl 47 f BB U o i

pemy qxée péq*qusgcme i dhy padlq ¥4ie[e%\5ed srgall gyt F%elaeptlde
a%AQ?WthT is (cle@vddasyoREreiRE frdrhQmb2&l rsoll\%?oﬂeﬁu @ HEB)ASelkoe,

ot Ry W@@Bﬁﬁ%ﬁ%"%pﬁ ?éwgtsg g 36 Science 207 (2002)

t BeRSAENBsANA.[dafdiTanal) R.B., Phed. tNatlytAchﬂaScm OSAI (2002e7317-
Al gi spa ortj.ons f, th Xial I nd .
PSAEORE, AR ool U S 6 s 100, s
hypohésesilsasf part tofighpdaigeciAPRt (10A-100 KPP iAPhéurdppg [ integral
CGhdmilGaL %lﬁcgpf%lpeihswftﬂea ‘Paqgé Q_ttrminal extracellular domain, a single

transmembrane domain and a short cytoplasmic tail. The A region spans portions

of the extracellular and transmembrane domains of APP. The most common
hypothesis for the participation of APP in neuronal cell death in AD is the amyloid
hypothesis. This hypothesis postulates that plaque amyloid depositions or partially
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hypot hesi s. This hypothesis postul ates that plaque
anyl oi d depositions or partially WO 2008/ 025528

WEONsEEBS07/ 007540 -2 aggregated sol ubl e AE tPCTERI0EH007540

neur ot oxi ¢ cascade, thereby causing neurodegeneration
simlar to AD pathol ogy (Sel kpe, D.J., Physiol. Rev.

81 (2001) 741-766; Hardy, J. and Sel koe, D.J.,

Sci ence 297 (2002) 353-356). Human insulin-like growth
faggregatdd (bdlble) AB ariggercud atnengténdt nmagcade,r udietebgl | qausing

ngﬁogé&ng} ?ﬁn rlrc’rH lérnto AgF ﬁa{th&@%% Sreﬂgie,t bgtn,qil'lﬁ/l[iol Rev. 81 (2001)

cons jor nme
g7 HnF 66; ﬁlﬁfdbdearniﬁqﬂe}eb PHeSgieneq 2§’§Lﬁé@02)I3@§'-3I56):on5| sts
of 70 amno acids and is al so naned somat onedin C and

d?fu'aﬁh‘?ﬂn@bflu&ﬁ’k@%?&@ﬂh ﬁé@t((j)r PQIGA3) isUs Rircul@Ghgd Mbirﬁox@fﬂﬁructurally
afe?atg‘i‘i-FEIB%‘qsL t | gﬁgg\lvgs? gg@b;nilglsgﬁglere&gaﬁe major meélator of the
Pagideis olﬁ(gfdvl?thl }chigmonE’ .on [&trlpihkaral tifSBS IGEtIt condi86 of YO&Mm)ino acids
179:184, 10 Sandber r dgv

R g TR gy g1 GoiB) cefictty Shisdpror 1 a5, Use
Pamv;wanda[broduemr:hlemmemlmﬂdyls, e.Bede Bonaminet 2_1_IZEFEBS Lett. 196

al
E&%@& 15@?151& Pa%ﬁrn?ﬁ[thu&eljl\/ll? & 18! EBBSER 105 (1986) 179-184

ocrinol .

aPandbgrg tiOirﬁiﬂVl-Enédér Ehak. lma 365 l‘ég (BrngB‘e%zlé (518%2) Hs-277;
05&%&%?8 PElP & :ngghgai’em BiSphy gsg;ﬁ%s 3ZSinnldd. 5,78 4499400507-514;
rEE@rcereat M raly Qels ERdEiobiC ge%f?i?pgﬁ|6§2%9?hvfnvs Ko et
cilr,clul @ini. oEndamlnysl (M2tab 6P (IDTGF) 5485545t EP 0 123 B28; fER@ 128 733;
f 30
eI e B0 R0 K57 B O P e P,
to IGF's and nodul ate_IGF I function. The factor can
b&h ergalatipn| df geFdtfuactinn et sPplexr b Ggsirgglation-qnly 0.2 % of
S i@ﬁ-l @Rists R %@@éeﬂ%hﬁpﬂferéa@fﬁ?ﬁlg}& [sHoRnades IG?QJu'l(ﬁEg broteins

FI?%S@PQS\)@?'LHE}%Q%V;& l?lg{l f[!g'rlteles o Q%ﬂ}fgg}q%hl&ﬂrtr?‘i(glg q function.
(TQQOf)act373ca7178} lotallyviliberateslt bl ﬁﬁchd’ﬂﬁhn@satrdeztshig IGEH- kuch as

lg %@@%% bseI ctive trophic agent for several

t%o S § Yﬁr(f FE“tNS (Knusel,  B., et al., J.
Neurosci. 10(1990) 558-570; Svrzic, D., and Schubert
DIGF-Bipbayh erparacBine phlgsn tiRedevetopimaand mapure bogo ) Waathgp)G.A., et
' Qld Wi, %&é‘éﬂﬂ&i‘ rﬁle 19?@) WW’B&S I@%ltﬁ&&l&afek 'm@cate QhattIGE-I is a

I\Ieurosm. and ol i. godendr ocyt es
(p/glij PPR-SE eqtlvA rop@ﬁdagggbf‘q@cv[gaq é‘aaes negonmﬁﬁg\ls (Knusel,

RBtslet?a?A-\ qéﬁg&)oscl%e@@%) BIVBTC; issrzidh 11\ an@tSchabert, P Giochem.
C . Cl
SRR RE Copmgn 173 @3??&‘?80% idbaing {épsgtiptarc meurons

381211@@[))3) .et blS JENORsd110( ﬂrﬁQﬁ)lSﬁ&-§70ha’[d vligpdsodroicytad (MEMorris,
| ner | C,; eI an LS

b, R U ST o R ATITER N6 s v P

| & HrostNa’d,l IAaada Sgie U Spasr %1I9860e&32e82|6e§bnelhé{ k. oimft Mehfaris, F.A,

N?] ' N&roti Res 6"([9 dl'?%%Z 3@&3 U533, 339 6n828nsaRsk the survival of

hance ornit |ne ecar oxy ase activit

5 chg@mengiq neurgmal cglls1 isaohanrgd \?Daégﬂ@%@tﬁpl}r@?tlﬁgﬂ 4t is further
nﬁh@@ﬂ tRt IOFeRdtiri@latel periphieR$ nkfre @E eﬁbﬁi@l@ﬁf{Kaﬁfe, Mget al., Brain

nt ' %|86n? él8%ls 383 55t9§)m th t a%g:g mornna}ﬁn é’ 8eca?bcotx‘§"1a e! I g‘ctmty
US 5,093,317). US 5,861,373 and WO 93/02695 mention a method of treating
injuries to or diseases of the central nervous system that predominantly affects glia
and/or non-cholinergic neuronal cells by increasing the active concentration(s) of

IGF-I and/or analogues thereof in the central nervous system of the patient.
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and/ or non-cholinergi c neuronal cells by increasing
the active concentration(s) of 35 IG--1 and/or

W@ RB02fiFes t hereof in the central nervous systREA/BP200TI€07540

pati ent. WD 2008/ 025528 PCT/ EP2007/ 007540 -3 WD

02/ 32449 is directed to nethogs for reducing or

preventing i schem c danmage in the central nervous
system of a mammal by adm nistering to the nasa

C 3D 109/3a#49 tshdirevtadntel mathptlaformeéumng al poorpisg iscloamic damage

C@H{ 'C%H}gl lgﬁr%‘lﬁr gﬁ?}ﬁt la}{m%lfb?%tdhﬁﬁﬁteﬁﬂgqgttq,ﬁflasal cavity of

ogi C Ive varrant t
| thre- mapgyma} aarplmmammceb@ramssncabg@nmans artbergheutrally effective

n%@hn@@f"l‘dﬁll 8hBiold; %?"d’éﬁ?%ﬁ\%q/ahﬁﬁtot%%f cgpRiGRLI (Slesfa‘x‘iQHﬁthereof
syst.em of

an_anount e i.ve to
of Hhsetkedt thrgeﬁﬁhec naffiﬁﬁ@l& aggé&armrde inte Etiﬁ ERHT Servous
| seheiof t(hve(ﬂﬁmnﬁﬂ’ 16 & 41rrﬁ)4131t cffattive tdheeduse a@f p@ment ischemic
| t.he
By e e O T DA A T e TR
i or tahel Gt faal t}nemvow@CBIyswém ngdgamen\f@Streating et Preventmg
'_E%%Bhladanﬁge 11}91epc%l:15'hlhe ot stSfadce toFAI@S Rl B&aActia, AD,

ntin atic encephal opat hy,
cBarkinsan's Diaesst PW}S@%PCHWHW%EPIS%% heeatisi qpgephalopathy,
desmeiahll Basal gé'ﬂéhbﬁlc s@*ﬁ&ﬁﬁﬁés@pﬂdg?é%sw@ pastntta, familial dementla with
par apavresi s, progressive supra &Il mu bral
C R o e esiss B PEIET S cHBLRSTBH Sy BTl R cErebra
necdcrom le Sghlhkmmr rehaigi reecentzéghidroonybdgi¢ escephilemgrlitis, wherein
g‘m 1 S rﬁ in afsfolnl?] fg¥ Iaglremefraﬁ rad%@ﬂ?&t%%r@é)f Ap effegtlve amount of

ecti1ve anount sal d
otaid [@E opﬁéietsh@bl@oértam bearien arblend-|spisghicord harrir. cor d

barrier. Reduction of brain and serum | evels of free
| REdctions obagiinl 8h@tRElirhOleldle of PRENAGBTEHRS Heén related to the

R e

( Newdous agaihst, A@t—mdhced heuldeaniase (Niidra, (208131, J. Neurosci. 21

bg%%g}?%(%gbﬁ%b g’?’?ez 4-}%71 aéj&: [ﬁgti) Acg!}""@él Uﬁ?@g (}3\9?/') 4772-4777;
Abade, SSet al.,8901. NYosgid. 366893)6{4?99)%65516&) ;Recmtlwvasvagﬁwn that

t Egttx hep Ay m?ﬁirn?étérxil ‘i‘émlrlk %%ﬁa‘h?éjofi r@ﬁu&m%ﬂ%rzﬁﬁ 1&el§’ﬁn rats and

| ng ‘brai n evel (

it (Cotren £ Roal» Maf 2068)5 1485) 130139 Fer@eTBpis; e study
t Hst%hétE’a\(led @mqns; fr@h%@nfch,?D 1|nt6u§é hlroa@? ngle&DGIDIJ&Eatment
node 0 men i fl ant

PP HichRHp s ﬁ{fué ayIRd PR dogth  Lhess 6ﬁﬁgﬁt’¥9n§5{p%18i’?” the
It idea 2that dea-It fsaztbld: Eb-fedice bhlie AP lf\@:ﬂ;um&l pilamjun-addodiated brain

[ brain denentia by

cﬁ Fntr‘]?b flga %o’% ﬁﬁe tbrglreﬁgl Coval ent nodification of
proteins with pon&et hyl ene glycol) (PEG has proven
t CCovalena mesiéfiaatiomef poefeins vash poli(etlyteneiglieal dPERyg has proven to

hBlef héemsmgﬂ‘hoart%t SltBd ke H‘P@ul%%half H06sSbf pRlteins ¥h She body

al al
EHershEgdaMS. soal g nebriaited A6 (1 8395%4%%“, ). et al,
3@711139-3&%{3@1)191&&( 4935 19921 3@d- 313 ;DdlgadoREY efj Alh @rit. B)EVU @her. Drug
I er 4 Kai r.e vanc
Do i 3% 788l B3ite. Rianket Dfpe Y REyR S0 (1993)
Mo hflandE A, 0 400, 4788 MadnfardBii oConf alg Bicreoﬁjugame @e(m@qay%) 62-69;
6§5t§ﬁé-lshikawa, R., et al., Cell Struct. Funct. 17 (1992) 157-160; Katre, N.V,, et al,,
Proc. Natl. Acad. Sci. USA 84 (1987) 1487-1491; Tsutsumi, Y., et al,, Jpn. J. Cancer
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Sat ake-1shi kawa, R, et al., Cell Struct. Funct. 17
(1992) 157-160; Katre, N. V., et al., Proc. Natl.

wo\ewd/028e8 . USA 84 (1987) 1487-1491; Tsut sum , POI/EPB®D7/007540

al., Jpn. J. Cancer WD 2008/ 025528 PCT/ EP2007/ 007540

-4 Res. 85 (1994) 9-12; Inoueg-H , et al., J. Lab.

Adin. Med. 124 (1994) 529-536; Chanmow, S.M, et al.,

Bi oconj ugate Chem 5 (1994) 133-140). O her advantages
ORePEGY (10U P - BX; lnane,i Horeasde JofLals.oClibi Medy 1amo(1994) 529-536;
d rease ein | n t N. V.,

I ﬁr%u hor Sﬁm t? 5’)&5’% ?%)g% Z?i%%&gﬁ%%%&net hod for

the PEGyl ation of proteins is the use ol y(ethyl ene
gOylkar! 9 aotag%sap%BEﬁMahoamrﬁ @ iagreasey of P@Hglé‘m gnd |akéecrease in

E%f%‘?é?ﬁ?ﬁ*m bbb G(Kéf\ﬂglsg\% }/W {]h{jmnt’iiﬁ%tblh r mqmm) 209-213). A
e 0 e
f FIBIS TR 5193 fahﬁﬁoé%q'%?ﬂ%‘ afiemtens § e Ve athapy ey fene glycol

aa@ivattd @ithlgiadcrehdtbre reaguifitsntike N)h}a:h'oﬂfsucchyﬁmﬂe (NHS). With

I t th
St SRSt TR, 1 PR B APy aREEREFhmary
ammimt gofupk yeimes thesY dersinalnd-antine gfoupand ghe €-amino groups of
PR’ @e}egﬁﬂh@qq{&!\'&fepl % rgﬁ 91”9§m@eftﬁ>nag)f %Qea% }@achhl‘é‘ that proteins

prot eln In non- speC| |c manner a
c igaHp @n&msa qoasigeiaplegamquat 19ét! EBT d@% léespiubc}jl}gfrefore the

K’ﬁéfﬂfywt%@ﬁe l?@ﬂﬂ@ﬁh?ﬁ@é lach&ddpé ﬂiee;blﬂﬁem ihe h@lﬁ@f)&lﬁdﬁihﬁyner at

roteins are . unsul

R REE s Fete P gy B, raxture of
r emdionhs EISGjﬂmmch pmxmhenﬂ‘hn&dork; aadnyo riNHS-Rifeylaed nprogeins  are

! Xgéﬂgbl&e{%l' gg%?nﬁ%lalt U ﬂ&&fsr 'pf?cﬂl' O?J%iﬂ:o Ctl(lg'gi Iﬁgaivation results

uire cal

afrpacmvehrnt ofodtﬂfetwlp of 91Q‘EQWDE§11¥SIQ¢ fesisiugs predie dNrégymigd@mino

oFesf%fuet udiCl! Bf Bidldgial Jclﬁelr?r&t Glom Jonﬁleﬁt?(%%U?ment' bf the
foun el:gat nodj ficati on or.no

5
ugPlﬂf thylen IatesigHes pesa Qe at gleraéatfc%ge fH eBY%F‘BgF%ra‘FXamPIe’
aﬁtwasl fbun@ihatt eo difi€dtRin o fthunte govkia Rodfoholdng SIHS-REGylation

2 P e AL AR P A (o

t 8.,t éteall\,l- I eBiol. nGherani2iib (AB96). 21%9t2d|9ﬁ7)ofHu1lmeB egroytlh hegmone
aE&iltlal%g @tlfs‘?nés n Eg&ltlgl:l%% e dN rt@rn‘?f?%‘] fhing ig%ﬁmehgmb&' these lysines

or r ecep or r’;}
apre, logeted riperegions (Ofgbq)prgtzm pgyn tprbeagrdfiiqal dox, rﬂtCﬁ%tor binding

ggnéa#gmsraggdé?n BE, gfw%h; ﬁq@wn@é Izs4bx1¢|9h¢2§zsle8p3‘) In addition, the
lve e ne CcO rea
"B tan<s RPN Y Bl ambeg B oG ane ghveoD
26& &rgtk Yes(uﬁéjalsbdﬂlzd(hzaé{z D:d\vfhpleteltloﬁl of, biBlogichl aativBy ¢rujehowski,
/. 4 t [

ﬁ)t’ , ira%)‘n& 8%‘?“ %hopgl%s cta ggﬁé 9§Z} %2{% é%;nalleglg él?gdltticatlon of
r astatferoni-02 40th7&%roossctife PEGdatian viagenté uSubatie ﬁﬂ 7986 loss of
5bi?b§§t1\§@7 JS @%%W 025 3%?@5'?)' A3% 91y Hfod%c%gn o?%" USF redllts in

grea activity (
Careetar thway 60%1lo§slg'9@}1vgy1@arga(§(agl7lgz@} ahn@arpger Res. 51 (1991) 3710-

| B a%demn?erleﬁkﬂ[?ﬁ{ eateN AW 125 f BloabliagCtdotdson, R. J.,
BloTechnoIogy 8

§19%6§3341§ %48)0T€9€5{]C32$Y1§z{21%80)§48 W®)95/ 32003 cl ai m

pol yet hyl ene gl ycol conjugates conprising
WO 94/12219 and WO 95/32003 claim polyethylene glycol conjugates comprising

PEG and IGF or a cystein mutated IGF, said PEG attached to said mutein at a free
cystein in the N-terminal region of the mutein. WO 2004/60300 describes N-
terminally PEGylated IGF-1.
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PEG and I GF or a cystein nmutated | GF, said PEG
attached to said nutein at a free cystein in the

woRGeozdsesl regi on of the nutein. WO 2004/ 6030BCT/EP2007/007540

describes N- 35 termnally PEGylated 1G--1. WO

2008/ 025528 PCT/ EP2007/ 0075405 .-5 The recognition site

of the IgA Protease is described as Yaa-Pro.!. Xaa-Pro.

Yaa stands for Pro (or rarely for Pro in conbination
wilhé ré\tc@mt@nymt)sr off e IgAx ®rdlease iPrdescribled, asoYaaPPw.!TXwa-Pro. Yaa

Xﬁ%ﬁé n@? ral-‘r %fo ?gé g;f@gﬂéé%? %ﬂ%{la CJ:ly ’05 Ghr 8ILrvof-Ala, Pro-

aGly, ONaPterélrsé& (ta 2r Al tPhngs, B 42, Q@ﬁechnology
N@@ U(@bhy 7?49‘3@4&9?01%%@5 j.naye apeatah e st éﬁgmpywméiz, and

I nf ect

1%85»412@;927) SVNPH@{Y Elepyapt isides é%%atlégn@%ﬂ %ha\’ood $.G. and
l( HUictBﬁgJ Dioradtl Hnﬂunpb@(BB$E1$1{80mZBESﬁﬁE€ti@egﬁﬂe subsaates for the
t e t teolyt.lc .sites S-
pifPRrbiaPhfn | &F, pRIOEBpTA Meiff Rty B are the
AngtopPrazedlytic !sitéd d-yPiPoo- AFPa«.PnAt SerFPro; PYa)-Ala-Bwo-PFPp b Ser-Pro, Pro-
gfrﬁ?%—’ﬁ‘%l’?g paRL %ﬁ), P J;]rAr rf%ce) g 148 PlE)e Pl‘&-’%rg Fr63489%hr-Pro and

r 0-Pro-
Sthe g Chraogar Stes PromPreiTr-ProvsSerom mdiso T hiBse Rsgd Thr-Pro.

conj ugates consisting of an insulin-like growth
f th)Qoeé/osés%Ac)osvawrgmgat@rud)ng@@gmf atn/\ms@lm Yikegfowthrfector-1

DLEiSh B S nf 87 8PP €Yt gy AP i Tbb )y aatsteried i
athamaaldcllﬂ;F -pesidnit das aB7amidd, ackb altG8tioh at g toi thdedt ymeno acid
| Bsitiof17197364 daSFIHENRA. @pnfe@@& Rftfo 9Eid $0qdoHRe Of that one or

amnd acid am no ac
ptWlef said amin@ e¢ids b(ﬂre l)ﬁlﬂe andsamiao acd Tolsj mlgcsl@re@rnwg acid but

t glgt Elh@nig 3601%%%&@% glfaotl}'l@(pﬁmé}fy a9@hd g l‘%};ﬁ(gb\e/&éffshlcﬂﬂﬁn§@) fnd said
8 Qﬁnfv\gmﬁ} Pl b ehertgrolgeskin e g findd to 100
SHDB iCoBdlog@ar &Sch&foﬁ &g@ﬁs gke fieful tfhrethe teatm@ntof (ﬁ%urodegeneratlve
ur oge er | Ve raer
SQE?%&? 33(53 Z}}eérpg 1(§ez\s&§{\l b ﬁ@gﬂgé% 2fers €3 S8FSE- fusion

ppblypepideses. SumTary of the Invention The invention
conpri ses a nethod for t he production of a

'x&#;%& %egh%htlo or a lysine-PEG/lated | G-I

ant, said varrant conprising gne_ or ,

adhe inventien sempaisesromethod fgF SirProdnetion @fi?glygneﬂ’;f&wl?éed IGF-1
24r a8 mﬁ@-@'ﬁ@yla@&i F@p—it\}afrlldhﬁcéaldz\'iariaﬂd%Bﬁﬁb‘ﬂﬁfﬂg' Indd¥r two amino

anq r am acid, charac Grze
ca@@ﬂhﬁa@ Fﬁ@‘? ér%laé SERHH COTBERE CE T ey rﬁgsﬁ%maﬁff substituted
eKﬂfe@éﬁide@ﬂy‘b?@h@ﬂleﬁpﬂlbﬁarﬂiﬂbgacuh charattetigeddai d encodi ng

Vgi | aﬁ{ﬂplxg r%%%&%gyy i ho nf(tncgll Cgmgﬁlﬁgga{l eQéﬁegs%:n J\f?ctor containing
pr Opept“mlc byidweoding & fidommupept icdmpeisiag said IGF-I or IGF-I
.t r TAAH: N BTk RIS el iRl igeR0 ¥ 1

selecte consistin
PPb- @vﬁaerebyeaqumrommdafp%c teyryin )bWIt}FHFmP’? eadw@l’w gvherein
or Pr@-#VsgkHed.from the group consisting of Pro, Pro-Ala, Pro-Gly, Pro-Thr,
Ala-Pro, Gly-Pro, Thr-Pro, Arg-Pro, or Pro-Arg-Pro,
c) recovering and PEGylating said fusion protein,
d) cleaving said PEGylated fusion protein with IgA protease, and

e) recovering said PEGylated IGF-I or IGF-I variant.
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c) recovering and PEGyl ating said fusion protein, d)
cl eaving said PEGyl ated fusion protein with | gA

Woer@Bezses and e) recovering said PEGyl at ed |BEFEP29N7/007540

| G--1 variant. WO 2008/ 025528 PCT/ EP2007/007540 -6 In

one enbodi nent said nethod isecharacterized in that

the lysine-PEGylated | GF-1 variant is RRK and said
variant is nonoPEGyl ated at |ysine residue 68 or the

| YrsomeeemiRidiylent @il ingfhdd iv ehdracterided iRkt almdlysiaePEGylated IGF-I
V@arrla%er i nbgg@g)f E@Jl%tggm%hﬂb%é}'lg&d at Séfnglfgsuﬁf‘ké% &Qhe lysine-

I nent s characteri zed
t REGylated 1GET neriprald BKEd and apid) varaant st mpaol§dyl atﬁél at lysine
Sakfu¥gEi ant is nono- or di PEGyl ated at |ysine
residues 65 and 68 In another embodi nent sai d net hod

is characte ed hat SI ne- P l.at e | GF-

i Foitbes; sonbodifient P GFethps GiRRectiT ZRiil Uik L yine-PEGylated
VEGE-Bmirids i§ RKKoind-saidrvariaft ﬂlnRE@jlo&ﬁd?E(@ﬂath& 8t Iysine residues 65
rgsdg%,:e(s) 65 and 68. A further enbodi nent of the
invention is a fusion protein conprising said | G-I or
IGF-1 variant N-termnally linked to the Cterm nus
almpergsben srakodipieat said anqthedyis ¢harackesized i ghay rtb‘i)b’ﬁltnletpeEGylated
et | Gmtlsr{tms Rambxtutd $RRK] RRRAGH REK-rdPsadd vl is iono- or

[ from.the u onsi sting of Pro,

P&‘gEgEIY tequpt YS@VeS‘éF%(S% ‘Pdﬁ§ Pr o, Glgy 15 Pro,

Thr-Pro Arg-Pro, or Pro-Arg-Pro. Due to the -Y-Pro
SA(fUlﬂhﬂezrerteiimlempﬁ[Ihé derentamiskefusiop prateadconyprisydg said IGF-I or
gf(ﬂf( ?@g‘ r}trl\?-%rmnﬂgllyf K8 e €SEithin 315 olfg:r(l)[%ex)ﬁﬁle Ahracterized

era t he Tusi‘on proteln accordi ng
i vhat sad grgpqmglp;;@glé Qeégnw twigh apgpeyafigs -Y-Pro, wherein Y is

N&ﬂe&@d Pf!blﬁnh%groﬁp cbﬁslﬁtt ofiprerpﬂoﬁﬁal PNAGIy2PE]-Thwhek ird, Gly-

enot es”_ hunman pan v rlant deno
|Eﬁb rﬁﬁ%»rﬁggnlb Igngr Przoo & P ugﬁ?ﬁlae TEQ S5IUERTE bﬁ@&opeptlde
f fa@ibet depargtedy 1gA PSOtBhdentpathent)find €aid TGFHS)r [GHd/variafS
I s/are substituted independently by another polar

merf]erab Cltglé fudBd é)gg i gc,sc'(_)'%ng 8 r}hg?n\g_né |1§ gﬁagg{égmed by the

serine or aspar agi
nforiveda Miet# 0is,o X210 - Pror BGE bérl K5 F- | oaniaot]s wherein X2i s a

| i nkeer I@p-@td'eggbes ﬁghﬁﬁtleﬁt fipmdénhe vglrl%m&t)teQQG@Id%erem one
SEQ ID NO 6-1 Pro s prolin and Y is. sel ed
from t Ak tye @apn%@ﬁ@(@tﬁehfgteéffrw& emrﬁuwcanﬂw 1ysme 27, 65
Pr 0- Thand/ofb&isFir@ substivirtEd ﬁmdeE deRtlPby Mi@hEl golarcdmino acid,
Pro- Arg: Pro. 30 Preferably the fusion protein

accord édf‘b(’t’t’sh%‘ QA% on i s sel ected fromthe group

e X;isabond, serine or asparagine,

e His is histidine,

e nisanumber from 0 to 10, preferably from 0 to 6,

e X,is a linker peptide, selected from the group of peptides SEQ ID NO: 6-10,

e Prois proline, and

e Y is selected from the group consisting of Pro, Pro-Ala, Pro-Gly, Pro-Thr,
Ala-Pro, Gly-Pro, Thr-Pro, Arg-Pro, or Pro-Arg-Pro.

Preferably the fusion protein according to the invention is selected from the group
consisting of fusion proteins SEQ ID NO: 2-5 and SEQ ID NO: 22-25.
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consi sting of fusion proteins SEQ ID NO 2-5 and SEQ
ID NO 22-25. WD 2008/ 025528 PCT/ EP2007/ 007540 -7

WOr@BE2RR8 y t he propeptide is shown by the forPEl/EP2007/007540

Met - X1- Hi sn- X2-Y-Pro-, wherein Mt denotes

methionine Xl is a bond, seryne or asparagine 5 His

is histidine, nis a nunber fromO to 10, preferably

fromO to 6, X2 is a linker peptide, selected from

t Rnefegahﬂ)a phecropépstidenigstafwrplpthie desn & MeDX, Mils,-B2-¥oPro-,
ﬁ}prol ine, and 10 Y is selected fromthe group

COI’]SIS of Pro, Pro-Ala, Pro-@y, Pro-Thr,

Al a-*Pr Met genotey methioningr o, Arg-Pro, or Pro- Arg- Pro.

The.prxpfs‘ratwo% geangowfﬁa}agﬁ{é y linked to the

N-term nus yci ne) the 1G~1 or |G-l variant.

Pr ef®er BB 1 tsﬁémﬁr opepti de does not include a |ysine

resudu&ls alhembdiSfrem@pe ] prefdiatdy foaf @teadl y a | engt h of

up 0. a cids. Preferably X1 is a.baond. .
Py ef"or Jbit g RSPt selecBrdi ANl ¢roup BBt pepigegsEQ D
| D NO RO:BrEX,erably Y is Pro- Arg-Pro. A further

enbqdi 1 h nvention is a |ysine-PEGyI ated
| GF- | pﬁﬂa g(g:l%ntgfignzded by not conprising an N-termn

ot i o¥iiheelecst omy fherESPUR ABRTTIRBIRL 5P ?%Al%\?é%ﬁlbr%’ro -Thr,

is a | Xplp®y, Egﬁﬂ@tml -Pr&FAlg-MRY bAPo-ArgdRgs.ei n one or
two ami no aci d(s) select ed fromthe group consisting

of lysine 27, 65 and/or 68 is/are substituted

| Thie peopaptidé js Oyerarintlhelinked| tarthaN-teomaimisd(glycine) of the IGF-I or
c i ' | Lant t ]

ft?rf "fu‘&ftagaﬂltz %Qefielrll%)w]?ﬁe ﬁ%pgpﬁ\g({r{leg figgrkagﬁts ﬁ%}a&% pgﬁgﬁy geﬁﬁ%ﬁl(e) The

pnqp(esf}dq Is@lsaneferahb'eqol@nﬁtélmflup taBgiantine acigs- firefeiably %} is a bond.
25@&9&12 A9 @eor E PREELBly X2 af gbmcreesmﬂ@fr@@rﬁ @lréf@%blly Y is Pro-

vari ant variants i'n the fusion protein are:

RKFE-PRRK. (IGF | variants are designated as foIIovvs

K65 neans that amino acid 65 is |lysine, R27 nmeans

t Aftrthel erabadintdn? 6f tise @AVGAIUNS a Iptite-PBGylatd IGR-irdhardcterized

aring the.am 7, .K65, K68 is designated
b A R EmRoute s of said RRK 30
vari ant are the sane asmtheIGFI wi | dt ype of SEQ

| D fGther efhbediRicat iof the inyention infa lysmetPhylaeg pl&F-1 variant,
V\thljgm\/\%? e SULA S8t} 2 @8 %él&:@edzﬁoglythte %?o@ﬁ(%}ﬁﬁgﬁgfo'f ‘Pﬁlne 27,

IS a varltant o
ndR a?t“ééorat58 po/are isubgitoted aﬁ@epwewﬁ% aész hr@iarf PBIRQ acid,

t EhalractEREd IS titat VA8 vaiintQoed At donWrlsd b PE teritihdl nathidniNG.
2008/ 025528 PCT/ EP2007/ 007540

Preferably said polar amino acid(s) is/are independently arginine, glutamine or

asparagine, especially arginine.

Preferred IGF-I variants and variants in the fusion protein are: RKK, RKR, RRK.
(IGF-I variants are designated as follows: K65 means that amino acid 65 is lysine,
R27 means that amino acid 27 is arginine, etc. An IGF-I variant bearing the amino
acids R27, K65, K68 is designated RKK, and the remaining amino acid of said RRK
variant are the same as in the IGF-1 wildtype of SEQ ID NO.1. Thus RKK is a
variant of IGF-I wildtype, which was mutated at position 27 by the exchange from
K to R RKR is a variant of IGF-I wildtype, which was mutated at positions 27 and
68 by the exchange from K to R. RRK is a variant of IGF-I wildtype, which was
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-8 nutated at positions 27 and 65 by the exchange from
Kto R I1G-I wldtype, wherein no amno acid is

W@ RpWRH2E?28 | s desi gnat ed KKK. The | ysi ne- PEGy| aRPEHEPIBB7/007540

is preferably randomy PEGyl ated at |ysine residues
27, 65 and 68, preferably no§o- or di PEGyl ated (one
or two PEG per 1G--1 nolecule). 5 The

| ysine-PEGyl ated 1 G--1 variant is preferably nono- or

dimREGd at edsitions Ygianel 6% diyckhe (exFhage fmm 68, to P el&r-hbyildtype,
HPHQP Qd ahee &;d ﬁ@ edlﬂﬁﬁes%&%ecpl@kk( et hyl ene

glyco group(s conjugated to said |G~ or

GF-1 variant vi rimar grou
| The H@@§)PEGM1%6%5£M telsnt Fdodily REGY iRt asine residues 27,
Cmd 5@§)r§f9ﬁbmxﬁ@ﬂ6%ﬂ dIBEnyla&:d| (vsik Betwd BEBKEY I@Fddnolecule).

ﬁﬁ b’@g)e- Xlﬂég e}{}h:g#]\éqr%?)}s gﬁ?eé%/}get n rllore,rg(rere%h¥§y{a)(ed at lysine

V\EHS@]I&E(SO)BS ahd 168 aitefe24blk Beono@EGlylaFed| atd€65l FK68. Wdweipmhit(¢thylene

T T T e
t greupErof lybinsisdn protei n according to the invention
with activated (polyethylene) glycol under conditions

SR rﬁéiﬂ«t)d %@id‘r’d%oioy ﬂ{ethMJV@ﬁ‘tgan gbipeikesi ﬁlelﬁreﬁhﬁﬂbﬁ alfl & lysine-
I Nt er medl

BBt -0y rodGF oL iy i gy 6y e S oo FEg ) having

t prefdrytdiy ae obP&EGY InadledhldrGreight@if at lekst 20 \kaalpa:n[GFd or IGF- I variant,

9cP E %fér%lg %’on-lr hﬁoﬁ/taiolf t%r@%k%ap%{g g{ggﬁla é g%ofrﬁ %o 80

nsi s (0]
a]s]D@i, dgaqtmgrthe AGF- Iﬁfgmgn dre®in chgr,glg@g tiothg ynvepE@ with actlvated

p r r &idl 38t 1
gﬂ%‘i@gé% g&e@églﬁagmﬁg fich ﬂHQ!O § u 8o B;&Ih;@ e) Aflycol is

i ?ﬁF@HF?lUqu“tE‘Idttﬁéﬁldc]&\EpF rdgrgn FNQ&EW?R—Y Vsme ammno group (s) of
CIBIRY Dr tIGFAS v4 it aPriefeighlA they l%'lsiﬁhe-PEK’EthdilI@E Il SsFA-QF-DRariant is

| G- | riant ~accordin ref er ab :

¢ GBeREPH; 776 GhapTEceR iy JYIRL S oRL B Rgfisting of

TREK], IR\I@R;tRRIﬁ régardihg aminorpcid gesitions 33065 ﬁmﬂ 68,hrespect1vely PEG
0

pél%?éf'%l}f cflr;ls a@pﬁgg%g%& @L%ﬂ%&&gﬁg dGL—O ?§\ll<grai g I}fecxally 30

ab@@pdfl‘hb the invention. The invention further

conpri ses the use of a lysine-PEGylated I1G--1 or |G|

V@hé #HenB6 Alrehdd Gobip risBepHamh@Bdutio cfoﬂ{pdsﬁfbn@ EG]ﬁ)tafrﬁlﬁg #lysine-

of ic the " treat.nent of. AD.
BE@ﬁk}egnlan"fphé{SBéomwpg BOREh G4 MoV e RThbpfogether
Of\ntHD phahasaatiedllyzeceptible tdreier.a phar maceutical |y
effectlve anmount of am no reactive PEGylated 1 G-1 or

Su ﬁ 1%ve8gpﬂer%fthg’r 9(9 rTErls S t%%dg ?or t}{%@&‘oﬁﬂ&ldxﬁ IoF?ﬁ?rn%ceutlcal
pmmmuonsmmmemgw%z@ IFEQTYIEE’QOGFHO@?HZE}I vagant according to

the invention.

The invention further comprises the use of a lysine-PEGylated IGF-I or IGF-I
variant according to the invention for the preparation of a medicament for the

treatment of AD.

The invention further comprises methods for the treatment of AD, characterized in
that a pharmaceutically effective amount of amino-reactive PEGylated IGF-1 or
IGF-I variant is administered to a patient in need of such treatment, preferably in

one to two applications per week.
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Det ai | ed Description of the Invention It was
surprisingly found that |gA protease, preferably IgA

W@rwsezses f rom Nei sseria gonorrhoea, is capabP@I/BP2007/007540

cleaving the am no acid sequence Y-Pro.!.dy-Pro. Y is
selected fromthe group consisting of Pro, Pro-Ala,
Pro-dy, Pro-Thr, Ala-Pro, Ay 5 Pro, Thr-Pro,
Arg-Pro, or Pro-Arg-Pro. Preferably useful as cleavage

sDttellégD&ommulanmft, heldnyveltion (SEQ | D NO 15) or
P C
]IrtQ%a\;"‘rasgr &éﬁr %unsi%%thlgk% &épr o#)lé%afés}]é%%:%A%gotgasselfrom OCrISSCI'l.a

tgmwpﬂmesls capabde df elgaving threamprocscd sequepeh i ie- Kedg-Pro.

&%ﬁcé@ﬁ&n@ﬁé %oﬁﬁ'&éﬁﬁs?&h% STEGY SNGEALY; IprrooGl B3 TRE, Qla-Pro, Gly-
ere

ro are_th aci
o (LAY Py rssPEbI ) Piopheskin peiiee oasafgﬁaaage site is Pro-
SE:WKE’K/‘Q%MSE(D IPdO: i) ol Ptdﬂ-&\r@ﬂrﬁd’rat(}di}( Bjo BEQ ID NO:11) (.I. :

Eégawé%ecg(%ﬁl&s)pgg eIp 5’ rr‘%ease ‘F’){#osﬂggﬁr I?TWC agc%rglg§ to the

aptfesantt xerenibm hay theraoind ac@mugnswegueg]cm Pro ! Gly Pro, whereby

Aégof Nége ?;}& tlyoEhinb egﬂ ](?f)IC@{ LR Brefé%lalﬁy I?Eﬁ’feﬁrngs 5% @mino

Parti cul preferred are
cacecé@%fg@n@mwh& ends visle dhe ﬁ@é%" prdAPRO-PPIS: A g ghygBre or Pro-
(ﬁEgQ)}(DSh@ ¥4hin&aéd Eécﬂrehc@l EE’&QI)( ISBQ\ﬂéz ﬁdlaNCBe];ﬁ))longed by

rg}eg s g?o AIaFgrgug age?g 9 %@Ql.\ogd; SE%ID PIO 12) or Pro-

PAh-F—HoaA@ BEOA(SQSCPIID ROl 3). Euy}cﬁ’lady (e red are\lﬂhela)iavagen amino

IS LS L gar e

cliRaN©:19A Pand‘\l\gki?r@hPI@r e Cledrei b‘iﬁﬂfﬁf Yo e‘\lbr;PrO Arg-Pro-

f 0 P d _Prb N
014 N s bt et i

ria gonorrhoea (type 2). Reconbinant |gA
prot eases such as those described in DE-A 36 22 221,
Knﬂmyndaﬂcd\ﬂvxth ¢lie lﬁﬂese,nt BrveatioMeid termMCigd. prBtdase” USAudeS proteases

R B AaY eRo) Phishpre dRhiafor Ekile Y9 Korpfed, 5
admd PNat,uh 6. 32 Rey 1 DEARL. Dig-3 €HB1) a2ld5Habs eg, Ig;QJ pitease from
:qdlersseﬁ}{gg é rrhBed ég]?“’))si%?géng%aﬁ@%ﬂe Sogea?éssss%cﬂl Hﬂhcﬁ@ descrlbed

f IngRE-ANB$ %%éﬂ %@mr}%ééalg&ref VathAgad. ysﬁé%&ﬁA 79 1982) 7881-
P?@‘seBﬁE’lke}f ]S,Q't dl., gt I’Mtp';‘\%@&%cf IUSA 80Na98 $ET68&- 2685; Pohlner, .,

e I AR T ST R e g
U[ﬁiﬁr ariedsoC fuist ﬁ@hultﬁble SRrIefeBdhll)e sz(lfbrIgAepratEIage isnigAcpuitepe from
SRR S o bS] HRERSF 05 S0 Borcd o
pNokmry@onorrbpe%@m%bdtas che(ngme &EQUBI NO&$. ani nal )

cells can be used as host cells for the production of

Fgé Sk eﬁ%b'%l r‘@ﬁue fRldn ?thﬁﬁ 1§§§Ef@1’5§1yaﬁl‘§ced"'ﬁﬁ\@éfeﬂhe control of

0 "possI refer nt of taglge process

fryeterabl IO PR BRC VBT L ThAiNSeP gD aRp can be

| ddﬂl@&d Qccgfslﬁhg @@E})e ﬂeQuIrErﬂ&fﬁtﬁ (Hdiﬁﬂlevprbkare’ilotﬁceﬁﬂ&ﬂdaﬂmic (plant
a recombi n

ool B (Do | sEE s Jiost sy op e, biggiction % protein

20B8n02%H2 el FiterR20€) ho@@VSG 4dso possible.

A preferred embodiment of the process according to the present invention is
characterized in that a host cell is transformed with a recombinant DNA or a

recombinant vector, in which the DNA or the vector contains at least one copy of a
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-10 gene which codes for a fusion protein according to
the invention and the transfornmed cell is cultured in

WQ208/02%R8 e nmedi um the gene coding for the fuBCTHEP2007/007540

protein is nade to express in the transforned cell

the fusion protein is PEGyl atied and subsequently

cleaved with I gA protease and the PEGyl ated | G~ 1 or

IGF-1 5 variant is isolated. The expression of the

f gesieowhjphotedes fuccorfiisiog poteiheadcouding i on tleamnvention and  the

eém(ln ed pe? F@ft&yeﬁqnaat Ltﬁﬁlewéﬁlhm’ &he ?éépef 19% £oM the fusion
fragmen Sine-free beta- gal act osPdase

i protein s @@d@ 0 gpg)rgssgarthe g'fmsgoqrvgj ¢edl, thecfasion protem is PEGylated

bel s 9Rk§eRS dased Riit 8- profehdieind e PRaYIaYASIGRI or IGF-I

|ncrea3|(§ the expressi on of the fusion protein are

KRRt tsdsolgfed e expert. The purification and

separation of the expression product can be

f’ﬁbé bxpiradsizch difyth% fssiom pWi)tEiTn atbelingal thedptémiesn, canpfor example,

r Hn%lflcl)\%rar%t\gﬁt D?@A YIQ\? oty (YE?LISSIO%r w1$?|) ?Jagfn V\ﬁts Epﬁcysﬁlree&ee beta-
t galaqdmudasc gére i. sulﬁ@aﬁm pirt bf hlygmeaffqe|h¢r¢gnal§céosgdase protein.
Sbg}%?taﬁ&lrﬁh{)és t@? ﬁ?cr@as ? tggeﬁ)rgssgﬁlgofqgg ’fusuﬁP pl%tgn?hggknown to

. Especially prefe I'i nker
plist pepsEt- Sfo peifigatiop ang f@’arﬁ%‘r @Pégﬁf fxmef%?renmaﬁw can be

pfactieded b ﬁﬁgﬂﬂﬂbﬂﬂg;ﬂﬂi@dl Wedds9)in paN[’cHdHﬂHHlt(nS{EQy]b@tldes or
ent_jnventi
aPisEeib QhpHas BehocOHBRAARE) TRUETE Rl a hbEl BhuBid o
f partiaulaf sidistmcpneitle highadfoitg (e streptahidipr(eseng. EP-A 0 089 626,
:giﬁggg@ 30 N cyaﬂmfeef@ﬁe& GMMIRE BLRARE o ShERVRBISEQIERNO: 6-

unct 1 on |o
p"(bpé’@@fﬁ@élyanﬁ -tetveinalip P@Fededorb}’l HHPAHAHanSEQa ID NO:19),

gsﬂblé\nme%%ﬂgmmlm(mgﬂemoumyentl on can
be obtained in a manner known to one skilled in the

f I I bi ol : h
o Bt B A A el aRR BTt Ay PP 1 BUEHe T L igh codes for a
Sﬁﬂidﬁnpxe)tcﬁﬁ attt&dh@:tol ther prese@E-imvenaoh amd inswhighadnl IgA protease
?leﬂgge ﬁg\cﬁ ig 1nc8§]ggrr8#e%t e 1 QP o % o%sﬁe(taflz%ﬁ ﬂ'l Vé}ﬁﬂé’p%gfe%%d the

it Jeie an®
olGirdboutGRdvadas. whi ch contain the deS|red sequence.
In addition, the invention also provides a reconbi nant

V%C'i'éyonWhaCrﬁ BRAL QécB?dlﬁg to! BBreRAE 1r§3@ﬂﬁoﬁ’fcaﬂ be obtained in a
reconbi nant DNA acci g to the present ven
19 t“& {E%‘i ﬂns a vector

VEENBES kgt ¢ ogf ek heazea of palesdar B‘P
ewRIcASTDh Ring mDNrAOJéQﬁMQ% ic6ding Gexthe amied £cid @edﬂﬁﬂWbﬁthe IGF-1 or

t ert. vect S erably one

NG §hak et Bn e A Rl EHEh A BRGReL D B of teg o the
t Bleerar efSthiy génevard ietipated wethr elégominicleatidesBNAich gnntairethe desired
vector is preferably under the control of an inducible

sequence.
expression signal (e.g. . lanbda., tac, lac or trp

pronmoter). WO 2008/ 025528 PCT/EP2007/007540 -11
In addition, the invention also provides a recombinant vector which contains at

least one copy of a recombinant DNA according to the present invention. Vectors
which are suitable as a basis for protein expression in prokaryotic organisms are
known to the expert. This vector is preferably one which allows a high expression of
the recombinant DNA according to the present invention. The recombinant DNA
on the vector is preferably under the control of an inducible expression signal (e.g. .

lambda., tac, lac or trp promoter).
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The vector according to the present invention can be
present extrachronosonally (e.g. plasmd) as well as

WO poggeaeed in the genone of the host organi sSPPCEEBR007/007540

bact eri ophage | anbda). The vector according to the

present invention is preferahlly a plasmd. Vectors

which are suitable in each case for gene expression in

a 5 particular host organismare known to one skilled

i Th¢ hectar &aoxfingral theylragenbirokogyn cad be passerteextrachromosomally
eg &a om%trfgg()i ?C&'af ‘a? QHEeéﬁEe%bﬁLqm ergc?rgg Q}faﬁ% Ol]ids? organism (e.g.
elmt@mheg\e I@fnbtdh)a Tibrxegior afrdigs to themzrems@mtlon is preferably

:‘ﬁe ian Ve@torsp W@H 3595 %ﬁlt?d]@’lnf&"ch' 3¢ FBF %ene expressxon in a
rcial avail a pUC and gﬁ%vectors

| PRrbRY thoséswgz)amafeofeso“al toetne skifled i thaprga afr molecular biology.
prtoéﬁﬂrb/@bléhkﬁﬁlohc veatok,| bull prefferabliG pfc&ﬁ@roalblwec@m Examples of

coI co

ool Nerson Tt Ers i 2L Bl el FERAR M egeon in
r podatyorante, f@dhganeg candiengallyavaildide pli€sedtpUR vectors.
i nvention. When the fusion protein is expressed in

pTHé( qflyé?lttﬁ)% alRd 3§rb0ﬂl|e§’ a5 @bl bﬂ)r%fe?fgﬂﬁ &g %?@l@ary((tfce tepchdrtitularly
bodi es, 1 ncl usi ngo |es are
0

i Peséarally. anTifer ’t‘f‘f]élc 15 %%ﬁ? I éS‘t‘%’l Gigionginant DNA

t saBeding b@the present irveatibh b€/ahéwith Apdcombiriane @edtoesccording to
ich are. famliar to those skilled in the art (cf.

mﬁ Preseniing rgtn 18874, EP A 0 114 506, WO 84/03711)

first a solubilization is carried out by addition of

defenuhi figsiery enetsin isteixpresied if girpkampeteh ypaargly selableciggregates

a&gfraétfle gg&feg Qﬂclu§15fltﬂ?ﬁﬁes})§f€ for&Rl 'vﬂﬂcl?'é?eoﬁactﬂee Therefore the

rea ment sion protein with r ot ease
Rﬂogﬁé@ nafsg be tpgég)pg@qi Adfodts actige qugl f E} sing procedures which

pﬁx@ttﬁhﬂaarRBthgbnadlnddomStheequ(dfe@lgfBlP A beivrsyal BB/ 00f14 506,

t t
R R o Sy DS S g e
hehkheis follgpwel by hﬁﬂltlﬁﬂaabn tahd, ifatesivedyyfumtbergparififation steps. The

E{Erc%/tl Al Eask}%:fum g{?y’l {.%\a{fltotélaﬁe 'taQ(A‘s Qtaﬁ@ls?EG}?’latlon of

pref
pﬁ@ﬁbnampyﬁﬂakes place in a 25 buffered aqueous
solution of pH 6.5 to 8.5. The buffer concentration is

PR @&?thbfns ferc‘lufrg@ f(ﬁraﬂ‘lg%éﬁ%meéf Pﬁﬁb@fﬁ@d $QO-1r8FAIGE-1 Vdriant to

desired, ddition of 0-10 sodi um . h
chf steaed Wfﬂ’e Igh PLOKGRES | e gt %rftéfﬁ y{ ne 4§ iPERCsut &y however,
r pefertRner aheliretidé &y atight 6APEGHDted IGEI-H) drolGF-faysiant to IgA

f bl ARt
rgfpé?ealrﬁg X5 %’ 620 SQEa/Plée?erngy,a (g) er c%%n rﬁfe azoﬂ £aR8 place in a
pbmﬂ'faad; equdtms sBOBEGSIpA 65 tol Sehvﬂgebqffeodqmenm@tlam psepireferably
%Q'ﬁn etfv@e g@gr?c{ 2&5 X’hn[l)(gylllf E&gre@ywm?aﬂémgfl of 0210 mmol/l
exc

ange- cnr OITH IC I nteraction
cmcbnmtccb@qrackmgfhan aage 1§ preteratingaion o atsTopEn tepperature for at

F’E%/t'é@trﬁﬁx Ji¥d daﬁ/ﬁ Priferdbl)Visetivad 242 pgiHced in this way

free of nethi'onine in position -1 and preferably
e A 0, AT SRE p protse i
VBEG&late,d dauttager @bauahibyaihedm this Wyt is préferablyRE@fedtbydneans of
jon exchange chromatography, hydrophobic interaction chromatography and/or
fractionation by size. The PEGylated IGF-I or IGF-I variant produced in this way is

free of methionine in position -1 and preferably free of other proteins, like non-
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propeptide, by 5 %ww or |lower. "PEGylated | G--1 or
| G~-1 variant" or "am no-reactive PEGyl ati on" as used

wheoogiozss2sreans that an 1 G--1 or | G| vari ant PGI/EP2007/007540

coval ently bonded to pol y(ethylene glycol) 5 groups

by am no-reactive coupling. -The PEG group(s) is/are
attached at the sites of the IG-1 or IG~1 variant

nol ecul e that are the primary E-anmi no groups of the

| PRGyletedi IdF-L loai IGF-1 Vdrians, ind pheferablysfsecobf N-teatninal PEGylated

Pﬁ% ﬁﬁaeoﬂgg@:@,?/%t) iDaddition on the N-termnal

he propeptide. Due to the synthesis
met hod and fu5| on roteln used, PEGylated |IGF-| or

| BEGylared QR ardFFclovasiast’ @f amingxeaghee PEOYIaHeR easyusedh derein
Sinke&ss ®ht KEQYFAlr QGFQ%rf@St Q'cf)ffzﬂérﬁtl'}ft bdridledith fp@[y@éthylene glycol)
nmol ecu] es or can . be bst ﬂ% qo eneou \gl £
r §GHPYPY A ASTEARF O g RF( ﬁ%ﬁ& %f&'s‘lt‘fsl?ﬁ ot e sies o
cthai IGF-ber I@Elleﬂwiaﬁt arulécnie thae asd the pimBEQrhain®graups of the
lt;'smgg d%ClIJlam t 1s %ﬁé 1&5 th%&%:lfdgflﬁfod (?%:c'ul's AR on the

& HSING-"anay or
PRG¢imiriab - agmg)sg@upeqr etihg mggq!pgmigt Paye gorihe ypathedis method and

r R %teujr Quséd tﬂg@)ﬂﬁgd Relrvi 6t Rykenarighy 681 torksiiion % Iéture,

pri mar ysine am n t he
Vahershy t}nySIEeISn@f 1R gﬁfnqne%?etl?ev@%{s%?ef Wé&‘céedsm olecules or can be

pﬁib)é(aﬁhlﬂw Bor8ogine6ad Vithpegiré Ecﬂﬂie)/am(h)htﬂﬂ@ohﬁahﬁéne glycol) side
oxysu ci,Ni_mi
TREI AP EROERT PECHABOEYE B sl Prefpebly the
aIGE&d: beK}Mlvyr(lzatthgaieenmcglayndmr)dﬂ?myletadt ive primary C
am no groups of |ysine residues and optionally the

an fTh AL Qeagflg’é" Fdstel é&t{b% D 20ed afdin a!ies%'ﬁhﬂz@ @%&h&fl ('}th?andomly

fusion protein, am no group caqnjugat|on of
t etashusarahy ethylopg slycrin shsng fo piaany YSIHWIW%P@) ot the IGF-

r ey Fatm -Pharsaie b rméz g%dﬁ rza%txgi ({a%ﬂvat@d’) (@ﬂgf@e \%R/CM), preferably
eria r 0 veron
ecmﬁ %@fﬁ%g ?‘}I*:*Enilgylp‘?sF%Pg AT gﬁaﬁbgﬂ@f’?ﬁemﬂeﬂe
pgl@tcﬁ) Mhecanpleg pattiar aedthby poly&tindereec]yooblt tecteR i@ primary e-
\A'g]rln?n% Eerf o'r._orp @ng‘ lrkéﬂi@ésl z?r{h %ﬁtlgl‘?éll &1” %Pél;%rgﬁa of the N-

vat ec
PEG@lnaﬂ emiex am;lICé tlmEéswmmme S@E@mm@ SEUp ecmmgat@e of PEG

Ofo protei R)%éiilekrﬁﬁ\';h Qleth@%?fj FOF E‘)Eatnliﬁé vl Uf sﬁ@@gﬁmcﬁis is glven

are _acy atin Suc %Hroxysu00|m

oby é’éf%ﬁ?l%g’de%e%%ls 20T TR Acherding) 1 Naroncse, the
hyest; 1oﬁr<§1UPEGStoal§?rﬁﬂn\iﬁ}’t Selirfdy ﬁ)'ilb@fo‘ﬁf 6t¥aisesnde performed by

E%%ﬁé’ ALARES) S A SR Bhafor AR o woups
CBdilt fiich 4 hection,cativedd hilgheing PHEGr aerpddPEGt alidgsle, PEG-
%Ngs ! den I‘llgg e IﬁirG ?#%Il&g e be b #t%gru g?e‘cfulalre%é ﬁ%&ylatmg

pacer
fBEGS ewzhm bydrb@@n@tmwld@?-swrw ¢a®ow af Pﬁﬁﬁ 0ad’EGs in which

aﬂ-{e \(4 ﬁzﬂ}&{??r&ﬁ[? is0fctitvied |b¥rsdhﬁﬁ'of039ﬁ?e%ror caﬁﬁﬁlyﬂfmdazole

as _used ' herein ans a

te
stnw re“ﬁSfH ;PrFé? rfqga@ts a3 PEGS oprariRa g i ﬁl\ﬁ% Eeaggnts can
Cadhthig ﬂh@%acfaﬂé’d fbyarrchwmnwngrepplay Mkt Bad iduntiedl MQlifferent

Zggé/ng)o g?u es arg-[ cg 90%7e{h%9 9 a pept1d1c3spacer (preferably lysine) and, for
example, bound to IGF-I or IGF-I variant as activated carboxylate of the lysine

spacer.

“PEG or poly(ethylene glycol)” as used herein means a water soluble polymer that

is commercially available or can be prepared by ring-opening polymerization of



10

15

20

25

30

et hyl ene gl ycol according to nethods well known in the
art (Kodera, Y., et al., Progress in Polynmer Science

WQ08AZBSY 1233-1271; Francis, GE., et al., [IPEI/EB2007/007540

Hematol . 68 (1998) 1-18). The term"PEG' is used

broadly to enconpass any paliget hyl ene gl ycol

nol ecul e, wherein the nunber of ethylene glycol units

is at least 5 460, preferably 460 to 2300 and
e&hﬁehalglyyolpﬁcebaha@lw rﬂ&ﬁodowmzl@nowﬁﬁl BeGur{Kpdera, Y., et al,

rﬁro ?e%ﬁﬁln‘o nﬁ? S‘% %’f I%EB) QE??? L FjrgraéfgaéE T& , Int. J.
sHlembtdh 68 (b998t) hle1$)ys |The t%@'l’ﬁ@éds p@d brqarilw Grencompass any
Cg(?]l%r@tﬂ len g@dl In¥ole RSV R & %@{Lﬁnﬂ)ér&%fhﬂéﬁ@%lyp glc‘ﬁmts is at least

units are no USE% Prefera
Fe

e Profermily 400 enti00au Rt allyRresFabh GG H T80 (730 PEC units
hbé‘i’Jr@l‘d/arOfndI@hth@)O\}él off e IOV BT héTRfsar ramtbdr f ®RG units is

V? Y lﬁm "{dhl%? g‘gﬁ%‘g’n eEﬁ}%‘Yg% g%gﬁéteéio %ro %g% \{aﬁléPE.yUsually
| PB@awhah dve damgdratian PIEGefcenabhyg 25 BEG e In}btmsedl Ereferably, a

\)é%cll?s%g 1nB{k%lnﬁmgt151F%rrﬁ5§teg Ppeeqld it hydra)éy or methoxy

rone active

Qanghekb PEGp@p% and s (cggg-ye) othgg gud gyvalenthy aptachedsto a linker
I BRUNVR A Ethef ofygen %’d' fﬂile Q’EU ek isa¢ithbh gihafestt b&asiched.

£ Bre T, Sy PoBics b PFP AT o PBER o Ry O Cax Py 56 I

vuéno@uﬁa |F(Mycelt& Idmhaldofnlgo@dtyveamdl Compatitde Pptymudrel 12 (1997)
oL &:‘C? rre?eé%%{rpl h%%ﬁ)ﬁgﬁgpxgr @F&?dTﬁgi@ﬂ)eutlcs

can Y prEpar 6 aer
ok e, ne@aan@héoB@E@duEE@ tan brapreparedofcs eaamleahﬂ theg eddition

d@isg&{ygﬁlglehg ox{der toemfmhepol%ﬁ An@luﬂ Q é]eré::ﬁeﬁﬁerythnol and

62. Espec ﬁ erred are
V\ﬁqrhlt‘{’lvquDEG‘@Eié» @hé@lﬁsarmqﬁlk@aar\f adt%FeG pfATEey PEGRR

g é}iwery’éhfrloﬁalhd/ sthpRné akide eRiaatied REGREGE]ly hdvery @rdlirs, and are

et CSoa 4951 A 80 P g peciy

dp&lferrmdl, are PEGs Witlotwa B8t &défhdnﬁklluﬂ@dsm( Dee) priroary0:0ninDegroup

f lﬁys% 60(%&5%%99& as Fﬁ%z?rg{\'}f%g{f rd ni} pee@t ngl(#gh){ugaterbhem 6

'S appr OXi rt é nol ec
d@§&5)¢ﬁe69) n Daltons. For exanple, if two PEG
mol ecul es are attached to a |inker, where each PEG

gn%as%ggcdﬂd?%%s;s tysr §@’2§@t %Hg' l?é:Hdaelaras 'ﬁ&gcﬂfy c}é}lrk@aeg eﬂ@ﬁh about

o3 ERatpmiEs) o 306 bR (H Sordofia Y390k The pEear! fpsdug s "

t ﬁﬁthePEE‘Gaista}ﬁ)?i&dniathdt fe ihenlklerelc(@laﬂ n@dss QleklﬂlébgdﬁheDelmﬁns For
ec n

et Rre P B oife et ek il ¢ ik v e Gl PEC hBlecute

Mbdsethel same n&ﬂe;:uimamsssad)ﬁ/va(yilhvaaalgm ot 230),nthes . the total

! H‘noylﬁ a?WFF?E@ %lnotWe llﬁﬁgﬁl\s/ gﬁ?{&ef’brlﬁﬁla ﬁ?l%%‘?@géﬂi%a;spseof the

- reac varl ant
aPEGcaét@elnedo@dthe |lmk¢rscamdér be difterantag-g-noliva mwigcsles on a linker

f Qhe PE@rmbI%culp@%ge @rkljahzﬁ"nd@ﬁ@ljﬁ@t m§Is&ié baAbOY5 kDa. Molecular
Ver onese, .M, Biomaterials 22 WO 2008/ 025528

PERFEPST AIWRY? BYigyage pglecular mass.
In the examples below, some preferred reagents for the production of amino-
reactive IGF-1 or IGF-I variants are described. It is understood that modifications,

for example, based on the methods described by Veronese, F.M., Biomaterials 22
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(2001) 405-417, can be made in the procedures as |ong
as the process results in |lysine-PEGyl ated | G- 1 or

WO @P8p23528 | ants according to the invention. TheCT/EP2007/007540

i nvention provides nethods for the production of

PEGyl ated forms of IGF-1 or -14GF-1 variant with

i nproved properties. Such |ysine-PEGyl ated | G- 1 or

IG--1 5 variants contain |inear or branched PEG

r @00bnt95-at7,aehde mhde &1 the piverdibys ahbongvasr thielprocess results in

n@,ggg elfJ E&%B??at edI ?FG{Z@iIL iy rﬁ%gg#u fbat?]ltg %llvse “B?’éf er abl y

about 20 to 80 kDa. It_is obvious 10 a_person skil

i ‘hhe wentiqn proiges Sephad SJ@whamrmt*Pfl@r%PEﬁvhatqdafﬁg@S 8? IGF-Tor

g}@mli: Uzltaﬁgnt\ll\&tﬁrﬁnlﬂbeecp@i@p&h& %t&clh beﬁheaBEG?lﬁted IGI; -1 or IGF-I
at e or an ctivi

[P ABirepept Pnche PEGERGAP: pErhrd Micrey ihereby the

P&@rhhmomgum eighlt af alMPEGhgreups innthe dysiteaREGPlateBd GE-1 or IGE-1

r | b t Lt d :

e\?(a%e{!l % R CPrte% {yl)gg\)ec{%lt 2238§6{k&ﬁ " 'eI%: lrs ec;g)gfleolsdg%\‘{?ersoh skilRd in the art

n&iaé@ualhdewmmﬁqm thie sangs 0@ owlecylar aeighs dre rgssible as long as the

r PECPLRH RAL] \S@tIG‘?nI 2416hn| € sh&W alcivibald 'l&{?erm Abeta peptide
Ther ef t he e of 2

t sport ra ta 100
euclhth e braip- Alies &ﬁi hayfngmelchalar ws1g8§ qaed %&5 kRa results
t hﬁhlg]@érl b’szZ\aﬂab’lHﬁ'g EIofv@lVera itl iy sxpreteREbyd dick dctl\'atyl dHcrdas@ras the

f ff t t t
glto}eéH]tar g{ﬁ%rflé 1P?{§asfe? g&grtg\%gd% e 1GE Erece%t%? 1va 0% an% blood-
nbnauPE@;ieattwsp@F Thereforarthe rangecaft ¥td ﬂ@ﬁrklﬂhémgﬂ@wpolecular
C%%%htg&f Abs Be u t@Hg afEe ?éc{] ratn%@ £ ?Q&Q@@EG lated

ﬁ as a m)ecuar wel g
483815 ok HaF(latgsiant osbnl mrmﬁfﬁcsept trFéﬁ‘neZ]GOéﬂ et suffgepg from

ogpan average nol ecul ar wei ght of 44 kDa for PEG and a
nol ecul ar WGI ght of 7.6 kDa for 1G=1, the calcul ated

I P
SYE195y O B BUER B FORCERS T U arove
Neorf3istlng xofs REX, RKR dyd RRK mhednbtl&nbkeenth&ECPEﬁstgwup has a

(%Egafaw#()ighqf .oq iphe ﬁ“e?e'éabl%ﬁ?l uga?g %ﬁ 0 F%g g its). For

6exagtple, ;_b@sedeqmmg‘@rage nwplecar weight of 44&1}%{@{ P¥E and a molecular
CQ/EE%HE bpb% 19} YoRIGE 12th(e]c%&maté|€92\7e¥ ; mbRculEAtRYht for such a

Al so prefera
nﬁwapié?é?rléiFeb i ehYC Gher EPh ErRSPEGTRRE S dheruggeot an N-
nﬁ*&@ﬂ}s&ﬁaﬁﬂh@?ﬂ acbivatd@ b@inc‘ﬂi@d IPBG. eshs (hSEEGZhNI—E)rbf a molecular

t ngggt&k quTl\fﬁ gg/fqné%ﬁansgéél agt? ?&0%&&% ghf: PIE?P% 62-69;

| GeroneseafiMntes ahy ¢ Bioettérer Edmpatdiole FodymS lén(d997) 197 207; US

KEREAER Bt S PRI 2(?‘?%%?%% b By AR gggin he

vBEGAas an pyarege fpibléﬂéiﬂawlgh‘RFﬁ@Ov@r a. V\,her ei n the PEG
group has a nol ecul ar wei ght of 20 to 80 kDa (460 to

184 QsedEerdin) Wlecu%v?e@@" ARaR B e Richh RRABQTLQRIEAGS thelBEG.
- K 65 rmnoPEGyI at ed variant, preferably RKR or

Rﬁe il Iwairrllgt PE&?{ated forms of IGF-1 or IGF-I variants are preferred products
and available by the methods according to the invention:
- K68 monoPEGylated IGF-I variant, preferably RRK or RKK variant, more
preferably RRK variant, wherein the PEG group has a molecular weight of 20
to 80 kDa (460 to 1840 PEG units);
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preferably RKR variant, wherein the PEG group has a
nol ecul ar weight of 20 to 80 kDa (460 to 1840 PEG

wQpos933528 di PEGyl ated | GF-1 variant, preferabPGI/RrIC07/007540

variant, wherein the PEG groups 5 have a nol ecul ar
wei ght of about 10 -50 kDa (330 to 1150 PEG units)
each; and m xtures thereof; - K 68 nonoPEGy| at ed
| GF-1 variant, preferably RRK or RKK variant, nore
pr ef eKatsl ryloREREGyalaiedriﬁF bmtspm@r@l}am gr KK wériant, more
nmol ec t
bjljepeq' mva g& % &%ﬁ)ﬁ'larm%a%b%éght of 20

| G-I varl pre er variant, nore
pr ef e@a?@l@ﬂ@omwmlic;éaﬁﬁﬂ SI ng a PEG group of a

ol eC&ih’ﬁC%/}%‘édglfGF -Plariffl, r@%rabl ROk Al iedein CGhe IPEG groups

B0 k BV 4600 ?Sﬁrg&%é’}ﬁss%aﬁwtt PB4 5L 85 o

| GF- | andvpedteies thdaefPEG gr oups have a nol ecul ar wei ght

t 10 k to 11 C
TonorEa TPaaFertied 16 Ed ik pidrdty YA ) RAEYaridnt, more
mo| ecprletarabip REHt Vasfant 4D IS0 PEE@gram of 2 @Rolecubar weight of

| GF- | O’HM ants are substantially honbgeneous. The
preparation contain small amunts of unreacted

(t.e.K an@@pﬁBEéé@eérl&pr vagigiteprsteraply RER: aF R&ikn éaﬂw more

pept i giefer@P RKR Ritahnt,y c@hptififg ¥PBGEroup ofib rhelaailar weight of
Oo/((vv/ Further purification of such preparations,

i ncl utfl Kgot he separation of nono- and/or di PEGy| at ed
| &F- | monoPBGylhteddGF el whereima thetREG grduprhme d rhgleugarabveight of 20

pur i f{ %tmgyﬁ%gt(g%ﬂpﬁﬁ% gt erably by size exclusion

chr onat ograp Bic /i nt eracti on
chr ondiPEGyk I@.Fl'd/ M’ihetﬂ}'ﬂ ithe Pok Igaips heave cmmddegudgshyeight of

especiialuk Yo b3 184 tz%@lts 115¢PE@RGRs cAERMaL 0gr aphy.
"MonoPEGy| at ed" ed herein peans that, | G- chlgxweight of

| GF- | MpaPPEGEYlated Iﬁ@dncatr@dlsmg a BEG4 eaonp pfample

| GF- 140kD4.GF-1 variant nolecule. 30 "Activated PEGs or
activated PEG reagents” are well-known in the state of

the art. Preferably there are used electrophilically
aPEGylated dGPHGs IS Fehvaxsintsadrk oxtysparntially bomogeheous. The preparation

f |
SHGE e RSy S0 o in s
egﬁp@r}tgngﬁ by pept{det MyPRIAS pgpy;t@ﬁ t)he (v'arlmggp at least 90% (w/w). Further
g%&@efaét@ﬁ%ﬁp&w pRépRhtBH! OXISMAET the ”&e@@ra@r@h' ¥R8sho- and/or

Any cagnventi onal 35 net hod of act

PG JOTr OnlER I TARmE AobS eHORT YD Pisiication

WaetHHA8/ Q&%ﬂﬁy WélﬁDEWﬁMZEMnatOgriﬁhytlhyidlrdlﬂibbld interaction
t emrﬂea Cgtrl y and/orh %ye}grtlle\)/(&a%%e Féﬁromatograpgz especull'le by cationic

exchange chromatography.

"MonoPEGylated" as used herein means that IGF-I or IGF-I variant is PEGylated at

only one lysine per IGF-I or IGF-I variant molecule.

"Activated PEGs or activated PEG reagents" are well-known in the state of the art.
Preferably there are used electrophilically activated PEGs such as
alkoxybutyric acid succinimidyl esters of poly(ethylene glycol) ("lower alkoxy-PEG-
SBA") or alkoxypropionic acid succinimidyl esters of poly(ethylene glycol) ("lower
alkoxy-PEG-SPA") or N-hydroxysuccinimide activated PEGs. Any conventional

method of reacting an activated ester with an amine to form an amide can be
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succinimdyl ester is a |eaving group causing the
am de formation. The use of succinimdyl esters to

wWee@dizs2&onj ugates with proteins is di scl osedPCHERESB07/007540

Patent No. 5,672,662. 5 The reaction conditions used
have an influence on the rel-gki-ve anount of

differently PEGylated IG~1 or I G~ variants. By

mani pul ati ng the reaction conditions (e.g., ratio of
reta‘algzeﬂt dn e, réxernper af uhe,acpvateédi PEGowabniGEj ahe dxiemplified

ac at iV
crer PR Bl dvlilceloBe g 0T Rl T yoc of
thecmaactyi estetis So ppapdurenesdjugates otk peateigs agdisdosed in US Patent
%% ¢t 8-10, 10 optionally containing up to 30%
et anol The nolar protein: PEGration is
preferably 1:1.to 1:6, preferahly 1:2 to 5. Reaction
t ehp Fattione canitipas Asrbmave i 1Blvense %rt%%dreéi’é’élﬁr?ﬂ‘ﬂﬁ"t of
t@lffef'tﬁhtllanEGﬂd@ﬁ IEF-& sKilGIFed vaﬂidntsaﬁy NVhEllpahymgl tile reaction

i %ogrfde r al (L]kre}egE%ﬁq e%gerﬁac;t rmnobﬁréﬂ I‘é)ltel récerr]lgratlon time of
preactimeetc.)i the lréatu\rcar@cbtarteom’nefdeﬁfqrem REGW?@( sprstesambed Baried.
4&%%@2& %Qctfo‘ﬁ E%/r?&n%q A AW ERr aEfﬁ’eotu@ $ftion th8 10,

m nut es. tion .reagent is, conbined
| eptiqnally cp@ammwﬂ tant0% hviy) edhagel dieyuplpe Prtfing REG ration is

ppefessbliv t©01n6|[§Efebely50U% SiﬂjIRlémtf@)@rtaﬁ@eﬁlﬂud'e%ﬂd%actlon time

e Py 1 Ficklered Lacydlsl Eafist thereby hich

ofemp:ératare ndndt Upeg ofeanbom- findi -reswdtad in r aseeaaedbuRESylefion. If

tgl%tnhf)ﬁ ?E‘S@é ﬁ?%é%?rgau&r it 1@%&Et%géjgfeqlerg§f)@@bﬂgbetween

residues in

LS and Eﬂé@ﬂnalt feg up @:39 ngipujespr upya bP apingtescWhenithgPE@ylation
th:% éd%Vi@nédn%ne@mﬂe Imtp@ar@: pWaﬁ&}\/tairﬁBt Feacti@a e which

ry lysi a up
VBEfes mﬁ%tg? ﬁ)mm]m@?ﬁ% ri“é&@@ﬁ? }BgthlaBP]rﬂtérPH of about 9.0 -
| 6L pestemt REGVritho afalsonitdes td ndaged a&éﬁih@ﬁ\l&hpéﬂah}te of 4°C, a
reacti the internediate contai dep e
Ct %gc?jf){}%'t’e "2%“?)0 ety Iér‘?eo{g B P%éﬂllét\%gt iR eaes are
t pro‘dmccd depepdingenRECpteatrem off GFS lleSIdneSI IGIIhft pmae:ln ant . I n
t he foregoing process, the bifunctional reagent is

PLAGRS ?@d}ﬁag‘dsf@lﬁﬁ rHr”I(F’ly - érlaﬁ&eﬁ&bkﬁhg960@1%0??@5@0(9{ may be

N-SUCCI ni S-acetylt hi oacet at e the activated
pBtepaediby] @ﬁ@le@myteeﬁt}ngfeprlvm lyeing amppe grquptypn IGE-Tor IGF-T
S%r%‘t QGthf 4 Bifud iR nel RUEert 0 $oreh kA gntéfmediate with an amide linkage

d | - met.ho th PEG
RS o e el e S TR 0
ap@ly(@ﬂl@d&fnd giydohedaivitient form diysioePE&Ylated 1GIHE or IGF-I variant.
e {
i(n( E%gﬁegg&% @réégsg th'ggjé@%ctlglllal re%ﬁePﬁlsgﬁgﬁﬂgysﬁﬁn%ldyl -S-
aagttthagorrhpi@nateaion NE@csmle'i-Saacetybhnota@mt@ fapd the activated
pg@l@?&l@gér%%féol)t @&w‘ﬁﬂVPQWQréUIy Ee@écf@éll ﬁ‘oxln thg)g?(m}i @‘&mi}img of

reagents are 35 _io0dag oXy G
jdlonasetybrgyet lglfl(ﬁ’yl JnethgRePE (ﬁh\énﬁﬁ |f6?)tgo’@bp EG-
29{3&4,92&528 PCT/ EP2007/ 007540 - 17

Activated PEG derivatives are known in the art and are described in, for example,
Morpurgo, M., et al, J. Bioconjugate Chem. 7 (1996) 363-368 for PEG-
vinylsulfone. Linear chain and branched chain PEG species are suitable for the
preparation of the compounds of formula I. Examples of reactive PEG reagents are

. iodo-acetyl-methoxy-PEG and methoxy-PEG-vinylsulfone. The use of these iodo-
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activated substances is known in the art and is
described, e.g., by Hermanson, G T., in Bioconjugate

waewhmzsfees, Academ c Press, San Diego (1996), PEREP2007/007540

147-148. A "polar am no acid" as used herein refers to

an am no acid selected from-tire group consisting of

cysteine (C), aspartic acid (D), glutamc acid (E),

histidine (H, 5 asparagine (N, glutamne (Q,

ancglvaiedeubd?ances arkinoe/n(i8)the arvdntliv dsoiilvel, €.), by Hesimesdrs G.T.,

al C C ' '
PRl BB TRRAbPIA et B b Biemg oseh 2P -Sas.

pr eferably used as pol ar am no acid. Phar maceut i cal

FOr ‘polanemanmsacith caspiey) herengrefesrto angmingpacyd sglgeted fgom the group

DE&QBE&E% &C@)@feﬁietn oct, oasFﬂelcl e rqlu)?glutalr&cpm&l(@gesmsudme (H),
ove I I e cir at.1 o n
oceed - guisenive G edRisFane Y pEUHHERES . Lysine i

bﬁi@ky awpblar laavinapaid, Clati exclidederny dysine Theeplarep) cacnaisling to the
the esent. ! nv.ent ic0 according to
mentvﬁlg)t g e e Ph reeraa&%?ecgaﬁs Jo? arr%rg%)rggigut i cal

conposi tions, mhich nethods are knomn to the person
sRharmageytical Hermulatiomyr t he producti on of such
C‘PHPQ%G}HQ?& ItCﬁ? P%@/i@l: 2dvatfant g%g%u&ﬂ ic@grdmg’ ol ﬂﬁt invention
according to the inventjon i onbi

V\p{qchgs 1@35?%&@&?111}% an |tl}e 8&%@1&%‘?@%@% Bi s&stameé access to IGF-I
preeémoathyouphodt thlepoidg with loivabplidatiahiimervatyai nst  an
aqueous solution contai ning the desired ingredients of

t 0 e l

ng? com oxér} 1570 tﬁgk)reggrgrgggﬂt JR qe%ﬁguﬁ%éﬂmﬁ%mn% to methods
merthapeamrat@m cémfeme@ung@tchnw@smpom wlmglgmeth\mbl@re known to
143 ée?@n%l@@%art %rttﬁg?mﬂuggo%f QicRlcolpositi®ng -a IGylated

1712 i cal tions contain an effect i ve
oo 1ok ‘T E gt espRHED e PHTRG RS CORBITAIR AT BITe with a

f Qltiallqrﬁi%ﬁmctﬁll{) ﬁ&%ﬁbk%rr&rlpﬁeﬁzrabl@@y H&ly@is orldfdfriedn against an
W a Sul

I t
RGP0 "SRR SoBTEN R S L yEHENBER | TPed P eutica
otorhfbsitionsaSidnaccaptableciangers oret describedy éthexampies in Remington's
aEEA 'Pr%ae%%e‘%%&&?ée? rl%m ¥d1¥15§,215®br1@ﬂ8£ Phgll?s% g Company, edited by

nt r anas
apysloi et al-i (o8 prrhleﬁéﬁa’(ﬂaia&ermcalc%qmmrtmnsapnm ap eHeqtiye ggrount

tgr ttfl‘@ shbyETte] Mof‘cﬂﬁ‘%ﬁs e CRIERSbn, at%PQErxgin 13 tﬁ%nkrh@%t 0.1 to
mstosmteart y, sol tions o

&84 misgr, osspher Wi+ siEoks Ll of fet g EP%\F? Piifiges may be
agdiifiitedeld Habirfiérally. lrIrHeelﬂmﬂatE@ 168-1useld; H- hvaxﬁd’iﬁ accordlng to the

phar maceut i cal t he. desi
cutaréer%us,l travenous

PR B EareT Sty yB g ey Shahe tray

obr dhttanhsabapplithgord.ol | owi ng exanpl es and figures are
provided to aid the understandi ng of the present

| pye :}‘g'l etulﬁgalt folﬂﬁlufaq%‘? agﬁom tﬁe Sif-?'trenfti%'ht b Betﬁ}@pared

appe er st ood at nodi fications
cawon@naﬁ@lénpwntrn@t p%med\@raés Wsally, splusions oh S5 Yiagsd IGE-T or

20884 %55&8&5’ QTJI;@%&QWMQ&%Q agam3{8thg et ixftgncfel’de Hehl%ed in
Sﬁlx rlg1 inventl .on. N%rreh 3 Q am no_aci ds
armaceutlca composition and the desired final protein concetration is

adjusted by concentration or dilution.

The following examples and figures are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is

understood that modifications can be made in the procedures set forth without
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abbrevi ated using either the one letter code (e.g. R
or the three letter code (e.g. Arg). Sequence Listing

WG2@BEQRISE3 NO. 1 ami no aci d sequence of human | BEFEP2007/007540

(am no acids 49-118 from Swi ssProt P01343). SEQ ID

NO 2 am no acid sequence of. fgisi on protein

px3036_I AG R K27R K65R K68 SEQ ID NO 3 ami no acid
sequence of fusion protein px3036_ | AEE F1 10 K27R
Kaepr6g BEQ the Maritdofnthadneitidns edareexc ©f othef arpiran acids are

pgﬂ%r%{ngteﬁ S@l%é:‘eihél:)&}g %nf R dsge g? §61§) §F‘§b @ %){%f: ﬁode (e.g.

uence o usion pr in px
KZxTQ K65R K68 15 SEQ ID NO 6-10 |inker SEQ 1D NO

11- 18 cl eavage sequences SEQ ID NO 19-21 others SEQ
| BeNencLBisfb N0 aci d sequence of fusion protei n

p K27R K65 K68R 20 | D

ag Qabce of 2RiRQ #hid SryeRs %&A Po aRgS/ﬂ?q 118
K65 K68R SEQ | D HOm S«issironPOEs@B)Yl sequence of fusion

p 036_I| AEX F1 K27R 6 R
DRI 2 eqmeAran s fcid S BrCE T REH aibisih B ffRs ik k7R
25 K27R K65 K68RKSERKGB NO 26 am no acid sequence of

agphaf) NP 8t ease [ am eI I84lehde &Oﬁ@ifohh?ﬁﬁelht )51933)38) IAEE_F1
Description of the Figures 30 Fig 1: Peptide analysis

of nmonoPEGyI at ed KRR Rﬂ?@t ei n. SDS- PAGE anal ysi s of
f gEdamd Nosuon pr ainend RRF eeqienns oaf fusion PREtéiat pxa036_IAFX_F1

Lane 1, mxture pr otein (bovine Iung
aproti ni n, 6.0 k&ﬂ%t@ﬁg?i n egg white lysozyne, 14.4
k BEQ I$oNPean trypsiimo iaghl lsequ@n;e 2f . fasioDaprotéiovpxi36_IAFX_F2

erythrocyte car bg% K%g g@se, 31.0 kDa; porcine
nmuscl e | actate 35 deh rogenase 36.5 kDa; bovi ne

| SEIDNG: 4riQ déhWr ogenase 55.4 kDa; bovine serum
alsp P P1-318KkDaleavaz efuscl e phosphoryl ase b, 97.4

kg%Q ﬂgq\]%oogl ?2552hers / P2007/ 007540 -19

SEQ ID NO: 22 amino acid sequence of fusion protein px3036_IAG_R K27R
K65 K68R

SEQID NO: 23 amino acid sequence of fusion protein px3036_IAEE_F1
K27R K65 K68R

SEQID NO: 24 amino acid sequence of fusion protein px3036_IAFX_F1
K27R K65 K68R

SEQID NO: 25 amino acid sequence of fusion protein px3036_IAFX_F2
K27R K65 K68R

SEQID NO: 26 amino acid sequence of an IgAl protease from Neisseria
gonorrhoea (type 2)

Description of the Figures
Fig 1: Peptide analysis of monoPEGylated fusion protein.

SDS-PAGE analysis of folded fusion protein before and after PEGylation.
Lane 1, mixture of standard protein (bovine lung aprotinin, 6.0 kDa;
chicken egg white lysozyme, 14.4 kDaj; soybean trypsin inhibitor, 21.5 kDa;
bovine erythrocyte carbonic anhydrase, 31.0 kDa; porcine muscle lactate
dehydrogenase, 36.5 kDa; bovine liver glutamic dehydrogenase, 55.4 kDa;
bovine serum albumin, 66.3 kDa; rabbit muscle phosphorylase b, 97.4 kDa;
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E.coli f3-gal actosidase, 97.4 kDa; rabbit nuscle
myosin, 200 kDa); lane 2, pro-IG~1 before

woeyshzaseon; | ane 3, pro-1G-1 after pegyl ati oPCT/EP2§07/007540

2: Peptide analysis of nonoPEGyl ated | GF-1 vari ant.

SDS- PACGE anal ysi s of pegyl ate@ fusion protein before

and after IgA 5 cleavage. Lane 1, m xture of standard
protein (sane as in Figure 1); lane 2, reaction mx

bef or eElcgh pdbcasdase] 2a¢ ki ratdnienBiscle empdsirgr208ikDa); lane 2,

after f & '
SDS- PA@A g%gll%gg)ggg?&a%%éé%% usﬂ rgnl G:JP}IO%?%? @%ore and
aFiger: Pmﬂ%ﬂnabﬁls of nanoREGylated JGErl ¥amgntst andar d
pr ot &i §DESHEE Shal lstgtﬁ Eplét)ed hﬁﬂﬁ roteRAGEIRE anral Mfter IgA
before | EC, Iane , 0 EC, |anes_4-
si ngl eclspsged-ane rlaéﬁli“é‘ﬁ%o G?Aglrﬁ@mtﬂ”g (sagpe ap jip gigx‘z‘be 1); lane 2,
brai n Abetién nowebeferg IgA fbtealiRleavagBladdb3Hrdakien mix after IgA
Doubl e- transg]enl c B6.152H m ce aged 9-10 nonths were
treat eB*UFPRTAEEGeni cle (Nad) or with PEG RRK (5
pgigkd: SDS PAGE: ce- a- week) for 14 days. Soluble brain
extrac

?gg%@% géagfﬁ{)&(ﬂ‘oﬂ@ﬁ fdion I%Pé?ﬁ Be@?@axﬁ?&ﬁe@ PEENB)tdn.

eval ua e rat

Abet a/ herq h mRdusRSsindprl prtela éaan% Eﬁ H’t Elaurea} Je lane 2, reaction
expr esafid lﬁ:fﬁor%l@t agid BOlowAthrOEEH AEHET; 1dhes 4-19, single eluted
Abet a/ ,te\rctl n, f]gét a/ APP. Upper graphs show si ngI e

ani mal G%tl'%f’spﬁﬂrﬂ 20 | ower graphs show bar

r £y ¢sémviab Ib@iln@hé&ﬂbweﬁﬁg/))f PEGJrRRiK ingB6.11a2H sthiceal

difter stel% nsg%(Q IQ(TS 152H Ig(l gQ& ﬁﬂ ?BF %aevgl% treated with

contr 0
mut ant Se}(ldoﬁbﬁaCb)l ¢rgw1ttyi’HG RRKg ﬁ ax{kg RRK)twwetqute for 14 days.

p ro p € pgbl@%ﬁ: Qfaln ?e§tr(1£t9 r\U&E Bprkparbe [ dPAPEU B aﬁ@t@dﬂn levels
7R K65R K68 none KAKRFKKH, 6

PRPP Pf@é%@fi P%@%Q“k?di BROKAE PRSI, RRHEARID gndpbista/ APP

Px3036wle&EEaElllaI(e%1?RaxPé6 xPé@s%dSaM%Hl‘leEtbr&r&RPE A8A3fin; B,
| AFX F K68

P, Px3036 | AF
K27R K ABeRY KPP U PrisrEa B esawaflfléﬁ agpinal dafa points,
K68- rmttmqi)@gp}atshdwlﬁ rlepme@ﬂntardn (rREGs ia SENM tihclithimg statistical
expres 0 0 e
doscr BURPtEEsTh<BD5 55 Conf huBd Al ant AP
expreSS| ng fusion protein px3036 | AG R K27R K65R K68,

pk3@mBles AFE F1 K27R K65R K68, px3036_| AFX_FI K27R K65R
K§gaaplei0 2008/ 025528 PCT/ EP2007/ 007540

The following mutants (comprising IGF-I - variant RRK) with the propeptides of

(formula 1) were produced):

Mutant X, Xz n Y
Px3036_ IAG K27R K65R K68 none KAKRFKKH | 6 PRPP
Px3036_IAG_R K27R K65R K68 none RARRFRRH 6 PRPP
Px3036_IAEE_F1 K27R K65R K68 N NTEHNREH | 6 PRPP
Px3036_IAFX_F1 K27R K65R K68 N [EGRH 6 PRPP
Px3036_IAFX_F2 K27R K65R K68 N TEFENIEH 6 PRPP

Preparation of K68-mono-pegylated IGF-I-variant (RRK variant)

The expression vector and the E. coli strain used are described in EP 0 972 838.
From an E. coli clone, expressing fusion protein px3036_IAG_R K27R K65R K68,
px3036_IAEE_F1 K27R K65R K68, px3036_IAFX_F1 K27R K65R K68 or
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-20 px3036_I AFX _F2 K27R K65R K68, grown on sel ective
agar plate, one inoculating |oop was transferred to

W@ 2@8/024528 sel ecti ve nedi um and cul tivated for BGI/EP2D7/007540

37C to an optical density (578 nm of 2 - 4 . This
culture was stored on ice for20the next 6 hours prior

to the automated inocul ation of the main culture which

was perfornmed 5 at 37C. The expression of |G- nutant
\A@s303|6|_tAI§t_é%2 I627RaK 6ol t6Bagrotensin sgleqtHZ @gamplptepbnéinoculating

O%E &etrm?érfédot% @60 %l?s&@ég‘vﬁﬁ%ﬁrﬂ%ﬁﬁvﬁitﬁh ed fo][ 13 h at 37°C

ntati on e anount

pﬁfb@llaphtl%éeflfefv &P rnea obizndi- Thietuitueavassterped oariprfor thy next 6
t RBuMPrivFRb Eh&adt@h@fé&hh&c&itl&m tRé ﬂ{aﬁi Ehlﬂﬁf@ vhdh Wheperformed

pr 0 th the ba f
%ﬂt@éy}%eﬁxprefﬂenaﬁﬁﬁ o M aQS R dstibgPige! density (578
ceﬁi)roffﬂﬂgath cie. aditiokpo OO0 anM [PIG. fThe dverall Ifersmemtatmodiysts up to

llg )hou TR %e amounlg %f gng(%t\ell SE & %ek?% ﬁrpﬁgcis fl?xlfﬁtogq trnéaﬁlg%gacroquparing

f eP ment at i 6n was
b tlerredsmelais mteesn;osgufethd edotwnthanaquf slmsgdu@tumﬂethemdawﬁ dn IGF

S VRRUSARIH aeSbWPy\I@é)ge’I; "lg'{e]cglﬂuge Both wil Nar¥&ted Nty centrifugation.

Lysozyne and bio dry wei ght Benzonase vvere

i ncubated faq Q0 .mn eni Ulghb
driy akirignpu é?fﬁ M%Oﬁggadgﬁ Al et bReRsp gut of
metand@id Rfmentafloh WasBidejtetd Ukitierthé fbildmhgm@cedidedb@mhss was

b RT... Af .
oafarhiEd Wb Taamd; bl Anb ShpGEMeR B b g1 f1F & bio
g db;r weight. Lyssizyime a@plu'arUtll gblio| CBy\nmghN&egmryase wn@ubmh@ded for 20
f %msgmc‘]mk{gm?og@hé@ %%He?t bibf %at«x@ ht l@enzgﬁ‘e{sk' W& added and

were so 1"ze room

gUEFr‘a‘béﬂieﬁ dongd) mimg ay 3{fG:(Q. %H@rl) b@lffgr Mltgrwas weg agd incubated for
0¥ rmirght -RT hefdriddptdfugMidd HRNpdRt Was rés y7ZRd iat 36bCml Tris-

AR byt @%ﬂ%%l@%@%wﬁs%b@ﬂwgt 08); skl fy 30 min.

cenRTiahdgadtrifugatddd Ilg IIBtglm&ﬁWerembhfb@lnzrdfé dt byorb Gerhpérdture in 6.8 M

di {d?ur'lg%ilﬁlg él ?hll\}l\/lpﬁ.rq %I IgloI?JTl?A glﬂ \?eﬁlgrgﬁbhﬂhe tum solution
G@Ials dialyrietl GEICC agringt 6.8aM gqumtéi@e Pdt M &risACLaH By After
h‘aFﬂ st ﬂ%oﬁﬂ)‘létjtgrogg)o\f’@xﬁtsswgfy SOROY & b¥M Ldhtarddh GO FBl‘d?nrg was

ori de and a&l% at a_ flow rate of
npﬁrrfprﬁn«t%bsaSquQid dirtiam of BistRrp- IG§ tipneingo R4yl awewe’ 0.1M
GtE,nsH@r @thewﬂ @Jié?}?&ih@l}!i@l@l, R dsmaﬂ TARE G S3Qi pH b8, atﬁdroom
a room t epperat u

e TR S5y B R (SERAER M9
p bhlSrlﬂe, ﬂlﬁeed: @hdh applmlSatv:aﬁdne dateiof N0 enldinin be atHIGhcolumn (Butyl
gf fh%rr se 4I ll:asp ﬁaﬁ{éb%glfﬂw%‘;’%%hhl%\{c%gnc%{}a\g}lﬂﬁ%aglblé&f Q%M‘llmted at

urm VO
\A/lr@chnety;mpelrebueﬁt wath buffere contathieg & MgNnQ hOBuM @rglmne, 01 M

C qﬁ]fsg{gn ' 1dEM ua]mMnIrIJIé 0 8. 5%1’@ JVBA vad WasRd. wﬂ'f'ec%nﬁ%rahon

El ut fractfons were anal yze reversed phase

pbfler Hlrhaselingrearaadigvap wyd(thswﬁés d withyten; ¢hgmp h‘fﬁlumes of a
CORtA g?&ﬁerﬁ)(r 24rihp w"Mht J&luﬂﬂfrﬁ@&i bt‘{ffér%qﬂ%dﬁ%xblﬂh HGE& containing
e

AR LR o 2 T s b
bréaweeded dphise highhpdﬂfmxm&ueCtthmadgrz(p‘ﬂ-yISXr;ﬂﬁm) oFraptRirG that
Mc’:\c/)r%tgin(()egoprotein with correctly formed SS-bridges were pooled. The pool was
dialyzed at 4°C against 50 mM sodium borate, pH 9.0. NHS activated 40 kDa
branched PEG (N-hydroxysuccinimide (NHS) ester of mPEG MW 20°000
(mPEG2NHS, US 5,932,462, Nektar Shearwater Polymers, Huntsville, AL) was
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(MPEG2NHS, US 5, 932,462, Nektar Shearwater Polyners,
Huntsville, AL) was WO 2008/ 025528 PCT/ EP2007/ 007540

WO 20088235ehi | i zed in ice-cold 2 MM HCO and i nmeRCHERI097/007540

added to the dialyzed protein solution (nolar

PEG reagent / protein ratio 2211). After 1 h and 2 h

i ncubation on ice the sane anount of acidi c NPE&- NHS

sol ution was added to the protein/ PEG reaction m x.
Afdlabiliaed hi icd-cabitl2 dnHE! ahd émseadintepadded of thecdialyzed protein

npé%%oy Ié_%o? rﬁjﬂqdj}éaggnép%r%Egh Irargso qudAf?%l ?h aﬁéCZel’?? c%i)atlon on

adtdithe samed athount of Pidiq M@ﬁzﬁmgl%pam@déw tohide prOtem/PEG

addictib e il A%@} b Ghir@ U SHTLE meogalnsieeaﬁedna BE y&qafcl rﬁPEGZ NHS
f or. anot her m nut.es and then ad

( st feiresal 119 folgmolay gxcess of BES rFesiseD) tgﬁ réaesiofigas incubated on
S ilepfor @ﬂﬁ@&tl%ilhhdlgNThepﬂ’eQ&tﬁﬂﬁ &raﬁ rsﬂjﬁpwltﬁ/sﬁfel addition of solid

gonor r hoea 0 50
o SBPmE H ai stbElrE fos Pl be M b ADRGRER gested to
r palc8.D dseerfiguradg. Thd putoedn/PEE wiattiorbix wivk aqmlfrmerueql evith IgAl
I
p&%ei&%ﬁﬁe@%&ﬁw (mais)' (ng]WBIFgg gllcgedﬂnggg incubated over
pbroosmmeratum senFisaee De&he reagiion rux e dilved d:Syith 50
”MM%E&@ a@%';ﬂ-l alTEJt']ﬁn(P ﬂhélh”%b[ﬁé\ﬁé t%sé'hgl@ntllEU cd)@ﬁllﬁﬂ iM&roCap SP
rea an en_el ute C vol,u
B SVRRAEE, G a ATUHIaGT APLHG e OPRsT0 AL UL been
anequitibditety witht 50 DfMnadedic ekidc Thei dlwupphanwathed il bhseline was

ng%g%lcém E‘Q lhg(? with 3t} oqulfngl%ﬁdrggks %ﬁfeﬁ@ﬁ%}ldy&?gtapﬁng with

| oNns con al ni ng
e§0 imik acttic ealcait v ending cwitla 50 smMea@tlc @B&Jﬁuwdﬁrk@éed with 1 M

‘I’Vgcsecﬁ??fcﬂhﬁql&s ﬁ@&d“%&?g% L\Z%I%:j ah&¥7zed Qy%e%Dlg'f-ENGE Practions
eriti e

aﬁ‘é‘l‘t?tfil%ga? S@éfiaégg“ﬂ i“bﬁStEﬁ%téﬁlrﬁ? Biye V@y ey @eéijabw?ﬁf R0 kDa

STw%Trd Cpobleﬂhhs SK‘Gi}t-ﬁl@thE gtedCIGPA, (sh@ Eﬁgl&leys) SIdeﬁmy of K68-

PR AR I Cr Fas Pt afen il it (s R8PS matosraphy

b(a&E(d)esmﬂﬁGﬁannrhlgE’E@dtmleg deGetione MA dnilgsis ofinidyptic digests, MS

ﬁ‘ﬂg&nsf %ﬁl ég%fltso%ﬁdqgtlay{fcgpéa o(a‘iE?“pN' ?tfé‘% oﬂ % ptiof jsovariant

\Néﬁ%d@rliﬁ?umd?PEW@@dﬂGﬁﬂ cledwbevfoumtsosa | AG K27R K65
K68R none KAKRFKKH 6 PRPP Px3036 | AG R K27R K65 K68R

Pl(bmmaiﬂ)mr@ﬁrdﬂ%edjono pegyl at ed I GF-1-vari ant (RKR

vari ant) The expression vector and the E. coli strain

to—useare desecribed+n-ERB-972 838
Mutant Xy X, n Y
Px3036_IAG K27R K65 K68R none KAKRFKKH 6 PRPP
Px3036_IAG_R K27R K65 K68R none RARRFRRH 6 PRPP
Px3036_IAEE_F1 K27R K65 K68R S NTEHNREH 6 PRPP
Px3036_IAFX_F1 K27R K65 K68R N IEGRH 6 PRPP
Px3036_IAFX_F2 K27R K65 K68R N TEFENIEH 6 PRPP

Preparation of K65-mono-pegylated IGF-I-variant (RKR variant)

The expression vector and the E. coli strain to use are described in EP 0 972 838.
From an E. coli clone, expressing fusion protein px3036_IAG_R K27R K65 K68R,
px3036_IAEE_F1 K27R K65 K68R, px3036_IAFX_F1 K27R K65 K68R or
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30 Froman E. coli clone, expressing fusion protein
px3036_I1 AG_ R K27R K65 K68R, px3036_I| AEE_F1 K27R K65

WHSBR02528036_1 AFX_F1 K27R K65 K68R or WO 2008PORBBR87/007540

PCT/ EP2007/ 007540 -22 px3036_I| AFX F2 K27R K65 K68R,

grown on sel ective agar pl ate2one inoculating |oop

is transferred to (100 m) selective nedi um and

cultivated for 13 h at 37Cto an optical density (578
npX3036_PAEX_42. KR K65: 688y graver en eelediveragarcplafepone reoculating

ngagp i trah Qel:24 B (R ' szl%aw%mhe&a &gﬁ%%l 'rog%cﬁ at 37°C to

or ned
exproepsnsalcd«rn@fy (5@18 nm}mf 8m14| Jhisrgultuzg iscstered an ispforche next 6

dﬁH§1‘s @flo(r W ﬁme"H@toxﬂEted5@oé’Mlthbntmh@ﬁiﬁH iur®ivhichQs pbfformed at

he over al [nentation .
Tﬁ?Ca%ﬁﬁf(pwsw ef @ﬁ I .r%uta%&lé."eﬁlﬁfé a éﬁgmlﬁigﬂlwaﬁ% nm) of
bB0 Gt aid ﬁl@dltlhﬁ of VIoD unett TRRG.i Thepséraly fafmdniaiqar issiup to 16
2 Qgrsg EeEe g prq.ttvg\qntps cﬁe{g%rrmggn ?x&mt%pnehncallg%gr %qﬁé/aq'mg the
c eolunietuig attemsity Af0hT pretiotrabandoof thei prddietcvitls it bt pf an IGF

( =13
PR s T B YOS by Sl

bi omass. i s re ende th Tri sl\/g buf f er

sdBpPRiAEn PRl iy gp\ﬁ%d 1B) mragert %emrmeﬂ'ﬁ%&%@ut of

ggldn5arﬂl Ier&lelﬂtﬂlodr Ys Wedagdad de'nZt(hBag(ﬂ!loa)ﬁ@ i proudalaire d bfoaiass  is
mn . ' . i 0, dr t .

ey iege Pt R B R p g et DBl ey bR 0 200 ¢ bio

Cdrowsight Byso;zyrbafahérs U gibew dr)swangteEermma$ermu bagubdted for 20

f Ain30dHoheRhizedB0 BYILEhicCER LY didHd Bkcﬁﬁsé l}eadB@Jl laﬁél 1ﬂc§1bated
dpeRhingh o0 VL Ebid ERidig e

resuspen

wérctt mimp it 37 i°ed0-F B ﬁerbuﬁfrrg{mtyr ls|aﬁlé€fb aleds enqug%teé éorm”mem at

g?ﬁfgﬁ]%ﬁgﬁ%?bﬁ %&Qt isl &sdsg&{degtlﬁ r30@rnﬂ1”§(i)§ BDTALB@Rer/100
ur ni.dl ne

Ti BAAYET yelghilpiH eCLEIBSWSt SR gmubaﬁeHHF%%%.nan at RT and

S oénttifupatdds lg[B?d/lytZ‘Edre%Ghﬂilhz@ﬂl a&g@brﬂSémﬁer&tLM: in 6.8 M guanidine-

g%@@' @gr&g ﬁllg%%gp,o(}] I\}t}/lg)-lir 'frlfg =X (5,(%8“ i ThAé Eur[) 40 t}/o%{ R dialyzed

Fot 4fiChagairst .8 M gnamidineyHEh-0f oMdT rldﬂ(lllupHthO o"ﬁftetrldealysm insoluble
Pt melg’h:erlts 5&% YehidRed Wc&tﬁ%ﬁ{)ﬂ' @bl@%@s %e%ﬂiﬁé&%}' 50-fold

guani di ne-

rédﬁﬁl%r@éethatmpéGFpk selptionigto He P{b@f@nmsr Qfle%k’ﬂrvHCI 0.1 M
gfgkﬂﬁg%&etlgcm rhﬁnlJGsH hqngplt;tISGOpﬂlsss wmhewgmeteaum tAfter 2 to
sSodl | er led.a
"4 oS Foelab R Wt 50 AUt G ol il 1 S BEEFDSL i 2 M
Fasdiufl chloride; ﬁltérﬁr@klaapplﬁed)sca ﬁnwersbe ofvl:blmliimus to a HIC column
eggltltg! %p%tare(%e itFﬁatcﬁgw ég ae?sthlﬁrﬂqe%l\éﬂs&%lcggﬁ}vﬁﬁch is ﬁﬂﬁuhbrated at
0rdorvl gmarmtureem buﬁfer 805tam1rhg ol ekl 8-80dk eginies .1 M
eq{ﬂisi—[t]h’r@i é\@\%uaﬁldmeeﬁd | by Sbfaslfﬂe' Rfurhs @Qllaéh%ﬁeﬁlitlﬂggulhbratlon

t hen ten col'um vol unes. of i near

gPabfFretll baseline ismghigrechand;thenishited e tB‘t‘JF?]é‘thYR]u'éﬁﬂ Phylinear
W H’ﬂil@ﬂfsfa@ﬁngﬂﬁh @hﬁihﬁ@atf)}n]bd‘ffer Thd shiling Wath Riffeylcenining 0.1 M

STYSRcs O, S S B hRaRT A e by rveed
( phiRLE)gh Perdetnaons dhramatgadphiyn@pHPLC). Fractions that contained
protein with correctly formed SS-bridges were pooled. The pool is dialyzed at 4°C
against 50 mM sodium borate, pH 9.0. NHS activated 40 kDa branched PEG (N-
hydroxysuccinimide (NHS) ester of mPEG MW 20000 (mPEG2NHS,
US 5,932,462, Nektar Shearwater Polymers, Huntsville, AL) is solubilized in ice-
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protein wwth correctly fornmed SS-bridges were pool ed.
The pool is dialyzed at 4C against 50 mM sodi um

Wha0aness2HpH 9. 0. NHS acti vated 40 kDa br anchedP®EEBPION/007540

35 hydroxysucci nim de (NHS) ester of nPEG MW 20' 000
(MPE&NHS, US 5,932,462, Nekizar Shearwater Pol yners,
Huntsville, AL) is solubilized in ice WO 2008/ 025528

PCT/ EP2007/ 007540 -23 cold 2 mMM HO and i mredi ately
addd® oMt el dhadliynedigelptagided solthe datyz¢dpratein solution (molar

FE%[J% Qt/ oé]ropern? t t]hg 2[12t !A‘ﬁeg llﬂ ané\];% ﬁggéu(yl%g@ﬁgogé%{é ﬁﬁ% same

semunbnf :acsdladrdlél%ﬁitvbihl& eolpti@m & ad/dPE@ theeaproten/ PEGxreaction mix.

A‘Nﬂ%f‘ a thtr@'g%?igt@? g)'rf] ttl'le(.;{/hgr,é aﬁb@nts@f}ﬁgiwg}rZONP%cdggltg)n (overall
X
pééolde #Ht FX9epie Of & reasems} ﬁ’?ci?s&tf% I% ﬁnﬁ@éteﬁo?n dfe for an

adddhhbﬁﬂahoﬁ}oUlllhedﬂ_éaetldireaﬁtstdppﬁdi Sbysgﬁpﬁkﬁﬁtnb[y dfhelid ammonium
I tl,on S . or e

F ook e rinaBelibn ITEUhe 430 ] fof B A5 RERLEPH 8.0 (e
( §@1re El. gllme@rdoem/ﬂ'ﬁ@ rpa@melmmﬁE®ppéancntgd1 \AmthgAé protease from
S‘N%& ?éﬁr&?rﬁ’gesq ) (W\gtrgﬁéq Sf()gggﬂi ﬁ\"jib%?eﬁf Vr n Oght at room

gonorr |ncu

oVempeipighe (sge Frevemii hteéﬁaffélpatrwes dited fiZgwith 5Q)mMT1féUC acid
rgaichls%hdnt%ed § ietiu{oeal chtién MEChcR@mAMMEELCEp 301 shpppk; GE,

S r%qgg‘ﬁlg? ons kﬁ@psgﬁla%v t I o !ﬁl?[;:g e%%bg)ﬁgtggl é\’lﬁl %%R/I acetic

SaeideTihe colbinghis washequill bdze]aiead rmchkd 501 thehatietd gvith 20 column
aCI ﬁltnhelh% Chr%eaa grad?ehn %1'?@% E«}rln}]ll SdfJ ca?c #C?d ﬁ&“%‘ﬂﬁﬁmg with 50

en el
gli aqstic sicik puprdengntad 50ithriV b(bé@dlenhéhlarldndﬂelmﬁ frgctions are

' fln?z'%g By sw ﬁRGE' GratioHs THRRN nﬁrat 6o Bdhdlwithsaidiebtihated

ide.” Eluted fractions are zed SDS-

F.r%letﬂwdmleé@m azﬁpﬁgboaltsqor%ﬂ?aeal}sm S%%H@%Pﬁ&ﬁé&d IGF-1.
r ‘ifdléhtti & fNMRbE e RIPES gl?a@ed)flGHho%t v&XiddDby adralypiesll eide asclusion

nonoP
K6 r%ﬂSﬁE%Y gSEEgig WigEstptf é‘ggteﬁcf’??%‘?ﬁ ‘%%Fecé‘ﬁ’gr M gysig; of gryptic
exigests; M8 andpsioofh pgNajigrsts@BEGnalwtitah caticat IEEC. | i ght
scattering detection, M5 analysis of tryptic 20
dIEQ%% iz M5 anal ysis of Asp-N digests and anal yti cal
npl e 3 Reduction of brain sol ubl e Abet

yekgglqmﬁﬁ)m@y F@hubl; Alggta by K68 menoPRF&ylated 1GK vaimt RRK in
eyaluati on of potency of K68 nonoPEGyl ated | GF-1

ari ant. RRK (40kD, PE P RK [

4 AREHTEAB RS R oK Kot 0P PeC Br el Frb SR oy RRK (40KD,
( P2 PEGRRRENIoB 1mw@ang>spm$eshbgtahww 9ARPnevihP8RI B6.152H
nut.an

" aEa el iePatn sy T Sute SRR APHERY BEL Bysagpo gyivyheavy
ghkgld?&@l&ﬂé lo@brwere abpeARE]y Aoated bontvigeaiweek evceligjection of 5
T
Trgo P gt ntichimcs et iseisand fabanysh b ZAGQRRE (Fie. 44)
EXRESRS LthaP PEG-RRKARSno kffect on transgene expression over 14 days. In

contrast, Abeta/Actin (Fig. 4B) and Abeta/APP (Fig. 4C) ratios were significantly
lowered by PEG-RRK. This indicates a positive effect of PEG-RRK on Abeta

clearance independent on its production by the transgene.
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contrast, Abeta/Actin (Fig. 4B) and Abetal/ APP (Fig.
4C) ratios were significantly |owered by PEG RRK

waiog/o23sel8 cates a positive effect of PEG RRK oPCHBR1087/007540

cl earance i ndependent on its production by the
transgene. WD 2008/ 025528 PCT74£P2007/ 007540 -24
Patent Clains 1. Method for the production of a

| ysine-PEGyl ated 1G~1 or a IG-1 variant, said

vari ant conpri ses one or PatentaChaimes aci d(s) sel ected
fromthe group consi sting of lysine 27, 65 and/or 68

/
| §/ar ﬁfle?h’(?, 1 s j:qt er&%egpfﬁ%;ﬁé I%‘Cylﬁe&lri@ﬁ:ne& POER!T variant,

am no aC| zed in‘a %
pr okasajdrvasianfosempeibds @i Fee mgrian asidiveslicisd feer Bye group

cont aiHhsdingd W%l%bCZﬁ%SdaW69®8nE/a% fsusdt @il in@bendently by
conpri si variant N-termnally

| i nked™® ’EP\‘gar@r{"é‘l"rﬁclﬂjgﬁﬁf‘dﬁ“zeﬁﬁﬂpept| de, 10 b) that
said propeptide ends Ctermnal with am no aci ds
- Y- Pra) wheltieating ¥ prokssbéctledt feelbrottpeisgrgosup expression vector

Zlog-sipfgi n%&r&fa E)lﬁé) T\ﬁfc?ebﬁlaad glrcgé}géyd afs {o% Bg—(ﬁ\%m c[gmoprlsugg said
recoveri anéﬂdOIPE@-IIaYarngt é\&lT@HTlnﬁlYohnlfﬂdot%lthﬁ Cdyerminus of a

cleaving paigtpRELY| ated fusion protein with I gA
recoyerin

pr otease, and .15 e EGyl ated |
GBI gt S*’a‘HtProEePt’ﬂ‘EteH ﬁcéegmna wgﬁe 1Rg &gl YGErO wherein
char act er iyziedeledted fidin thegioup mepmtﬁ% ofSP1®h @vald;;Perr(dy, Pro-

formul a ﬁhﬁ%ﬁ Iﬂﬁ%rblszro ’Fﬂr to, Arg- %’rro or PZQ ArM?ftro

denot es ond, ®ser’ine or spafaglne
His is)hi s«tcpdcrrmg andrPE(éylamgmt;bﬁusrbnmwt@lmo 10, X2 is

a Iingfr E%?a%%ﬁb%ﬁ’t\%jfuglgﬁg%t@ﬁ V%mg% &@&%& %hang

of pe Proi1s o ine, and
Y is &kl eéQCQMerfrr&ﬁnd%%Gg}af@ééGEdr%ﬂ@Frergrlem Pro,
Pro-Ala, Pro-dy, Pro-Thr, Ala-Pro, Ay-Pro, Thr-Pro,

Apg- PM’ath&i a&¥oedifg Yo Kladm 13 chiMatReidedicoattitgpiopeptidd 8Bhown
1tog rac erlzed in that said propeptide do 30
not c H}B}f émé’( | ysine residue. 4. Method according to
cl ai ms to 3, characterized in that said polar am no
Met X-Hisp-X5-Y-Pro-,

wherein

e Met denotes methionine

e X;is abond, serine or asparagine

e Hisis histidine,

e nisanumber from 0 to 10,

e X, is a linker peptide, selected form the group, consisting of peptides SEQ
ID NO: 6-10,

e Prois proline, and

e Y is selected from the group consisting of Pro, Pro-Ala, Pro-Gly, Pro-Thr,
Ala-Pro, Gly-Pro, Thr-Pro, Arg-Pro, or Pro-Arg-Pro.

3. Method according to claims 1 to 2, characterized in that said propeptide do

not comprise a lysine residue.

4. Method according to claims 1 to 3, characterized in that said polar amino

acid(s) is/are independently arginine, glutamine or asparagine.
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acid(s) is/are independently arginine, glutam ne or
aspar agi ne. WD 2008/ 025528 PCT/ EP2007/ 007540 -25 5.

WORMWROSS2& cording to clains 1 to 4, charact eri REHEPI907/007540

that the lysine-PEGylated |1G--1 variant is nono- or

di PEGyl ated at |ysine residuefss) 65 and 68. 6. Mt hod
according to claim5, characterized in that the

| ysine-PEGylated I1GF-1 variant is RRK and said

vari aMethsd mnnﬂE@d dbiets lato 4,ybameteriesi idubat@Be lysiner PEGylated

th I '
va(ral an(?tqglapﬁjo@n%) ggl' Lﬁ%)hGygl%dgﬁa}ghfeem gil Q)d%ssﬁ'lf%g
Met hod accor di ng to claimb5, characterized in that the

| §si nMatEg laggasding| OFclping &, i charactesizekidn that &hq dysine-PEGylated
var i apGF] SafiRios RRK ShPRRY vatiad iahndnsPEG §Iateﬂeﬁ|lf’s\1&fé5re§ﬂue 68

and 68. 10 acc to cl ai . . .
char a€t e&’l zXF“?en{) Eﬁgg]f’t gGI(gy{s] REAPECS | andgsajd variant s
var i artonoPEGyhitedtatiwimfresRRe 6RKR or RKK and said

variant is is nono- or di PEGyl ated at |ysine

r ?Sl d%e&ﬁc)d g?co@ﬁl 68 i rﬁl\éat{fﬁgac?eq&%q nt%&/?hec e}glrﬁsPﬂGylated

aracterized Jn
IGF | IGE-I ranigotrisyRKEnand émddvam@n&amo 5 diBEGylatadogt lysine
accor%r&gleggsgrl,(%grs 1 to 9, characterized in that said
has an overall nolecular weight of from20 to 100

t hod ,accordi n o,clains 1.to,10, :
ggr lehodararmigrsy i %oﬁfwaéfwﬁiﬁa thaj Jasypine-PEGylated
gr oup{GF-Tivatiates bmainohre df BRKY Rétfhyl RKE agldysail Yariant is is mono-
group hon ing a
I ysi nér @E&%ﬁda{@]ﬁ 1@${e888%®:8$5¥€%é§3am said 20
variant conprising one or two am no acjd(s) selected
f Pom Mushegt aneprdingts¢laims hip bicharpsterieedoin, thasthe higingr Plgylated

i's/ar ?Gﬁq@éﬁahﬁ@&%bﬁgﬁ&e&%@&iai’edby anot her pol ar
am no acid, Ntermnally linked to the C-term nus of a

i de, characterized jn that said propeptid
CI0er Mot afaonomith o A Lo Syabaracteqyia B fay g PEC has an

sel ecbhedall rvtecube wgight pf fronskSte MY ldba.Pro, Pro- Al a,
25 Pro-dy, Pro-Thr, Ala-Pro, dy-Pro, Thr-Pro,

Ay g- P[\}I)eth(géafcrogdl g Pfa?ms é?ib l%uﬁhfrgctpﬂ%tdqlnqhgf:&l% Oﬂﬂﬂgthylene

to cl erize
has aglyeslygtoup(s)igfanedran-hadi pedy (adiytese glm 2@031/9@525528
PCT/ EP2007/ 007540 -26 14. Fusion protein according to

chai MmeddoRprdfin Q&%bﬁ(jﬁ)g:d ?y‘é‘ﬁllem'E Girged QGF‘-!' @r IGF-1 varlant said
Met - X1- Hi sn- X2- Y- wher

ri
| GF- | VRSt SdmPRITAS qnGFOT t}f(ﬁda‘if@@ m&‘lsr . fvaghe group
| GF- | condinetigd Bf Qydéne 27, 65 and/or 68 is/are substltuted independently by

another polar amino acid, N-terminally linked to the C-terminus of a
propeptide, characterized in that said propeptide ends C-terminal with amino
acids -Y-Pro, wherein Y is selected from the group consisting of Pro, Pro-Ala,
Pro-Gly, Pro-Thr, Ala-Pro, Gly-Pro, Thr-Pro, Arg-Pro, or Pro-Arg-Pro.

13. Fusion protein according to claim 12, characterized in that said propeptide

has a length of up to 30 amino acids.
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5 or two amno acid(s) selected fromthe group
consisiting of lysine 27, 65 and/or 68 is/are

W@ 298023528 ed | ndependently by anot her pol ar anPGBHERZNTUP07540

Met denotes nethionine, X1 is a bond, serine or

aspar agi ne Hs is histidizee, 10 n is a nunber
fromO to 10, X2 is a linker peptide, selected form
the group, consisting of peptides SEQ ID NO 6-10,
P, i Sugionbtatein aacatding toslasml 18atrdd, dhaeantdrized by dupformula
consisting of Pro, Pro-Ala, Pro-dy, Pro-Thr, 15

Al a-Pro, d I Thi - 0= -Pro
: 10 HE R @ro M @F-PORIGRE vRSAfY 9- Pro.
15. Lysi ne- égé/)ﬁa%ﬂegﬂ Xizg:@ro ﬁ%fggt%r Fge{ﬁ&ltﬁr not
conprising a N-term nal nethionine. 16.

Lysi neWPEGi? at ed | G=-1 variant wherein one or two

i’im' no a@égd(cge)go&@gl?ﬁ{aﬁglgﬁ-r /@ﬁ@l HGB-Igzraﬁplﬂ @@ig‘@ésggm-ngv}ﬁfein one
ySI ne , .ana/ o I S e substituted. . .

i ndepeﬁBéW?l%‘)mB? ag}?{&f)his}ec 8?1% m_the sroup. F(&x}smltmg of lysine 27, 65
char actuad/foz 68 is/are stilastitsad thdependently bg@notbier paapams® aid,

N-t eJ mypal thioni:he...17. Pharmaceutical conposition
comrwﬁgeggﬁepb%nmégr%ﬁ&/l ated 1G-1 or IG1 variant

a l'ysi

accdrdﬁméfthl@i/aﬁrmemamar@nei& Use of a
lysinetREQHiadagek | GF-1 or 1 GF-1 variant according to
claim15 or 1 5 for the preparation of a nmedi canent

for thét#BameentrosY0 @ Yhei ner' s disease (AD). 19,

Met hod X, @9 a liRRert pepaidegstlectd fAtmthe grours cohseageof(pdplides SEQ
char aCt{lérI}iI ,eéj_ 'Q’n that a pharnmaceutically effective

anount @s ﬁ -PEGyl ated I GF-1 or IGF1 variant

accor diPngistpgokineaiand 15 or 16 is adninistered to a

patienty in.P&ed fidim %WQ‘OUEQZOB&%{MI‘O, Pro-Ala, Pro-Gly, Pro-Thr,
Ala-Pro, Gly-Pro, Thr-Pro, Arg-Pro, or Pro-Arg-Pro.

15. Lysine-PEGylated IGF-I, characterized in not comprising a N-terminal

methionine.

16. Lysine-PEGylated IGF-I variant wherein one or two amino acid(s) selected
from the group consisiting of lysine 27, 65 and/or 68 is/are substituted
independently by another polar amino acid, characterized in that said variant

do not comprise a N-terminal methionine.

17. Pharmaceutical composition comprising a lysine-PEGylated IGF-I or 1GF-I

variant according to claim 15 or 16.

18.  Use of a lysine-PEGylated IGF-I or IGF-I variant according to claim 15 or 16
for the preparation of a medicament for the treatment of Alzheimer’s disease
(AD). ’

19. Method for the treatment of Alzheimer’s disease (AD), characterized in that a
pharmaceutically effective amount a lysine-PEGylated IGF-I or IGF-I variant
according to claim 15 or 16 is administered to a patient in need of such

treatment.



