A METHOD FOR THE MASS PRODUCTI ON OF | MMUNOGLOBULI N Fc

REG ON DELETED | NI TI AL METHI ONI NE RESI DUES Techni cal
wo-e@bd2iibe present invention relates to a net hed/k&ro06/003207

producing a nmononeric or dineric inmmunoglobulin Fc

region free of initial nethlonlne resi dues on a nmass

i mmunogl ob F ,
advances in genetic englneerlng a |large nunber of
proteln drugs have been devel oped and utili zed.
%9&]glf F?e? naturation or proteolytic degradation

n%%%e—%eéy——préfe in drugs, however, are difficult to
keep at in vivo concentrations and tlters for a long
period of time. An inprovenent in protein stability in
vivo, whifg canelsead tontderimi ntrenaree Oofoi NaViMéthod for
concentrations of protein drugs at suitable levels is
| MR nGOta Ginbmietipr @Dtdingribe iefiih6@tybwifin Fc region
t herapy, but also in hel ping patients who need to take
fr efpeeNt of NjieGtions nefthtibeine preseduesr vgs,a i mater meale by
of conveni ence and cost. Many attenpts have been nade
t 0 Eeiance ddvarnitagei vofst abi | tdgondfinpnot eiempdeagsot or vector
along tinme, exenplified by changing the protein
f orammratiisdng fausiurg eatpdet eeauencancpfieng pfot epn regpmbinant
chem cally or biologically attaching a suitable
pol ymmemagd obhdisuFtacegdsn al prbiding amelmgunegépbulin hinge
technique is making a fusion protein with the
10 i nmegwiginobul i n Fc fragment. The Fc fragment nedi ates
effector functions such as conpl enent - dependent
cytotoxicity (CDC) or antibody-dependent cell-nedi ated

cytotoxicity (ADCC) , as well as antigen binding
cad%ﬁﬂﬁyilﬁﬁkéﬁEls t he uni que function of

i mmunogl obulins. Also, the Fc fragnent contains a
sequence participating in the binding to the neonat al

FC recept %%R“ﬁé%%?ces e QSIng ?hgn%fﬂé%ff% g“h@&hggnumber

serun1|g y TnCre rans o

mat er nal h fegof o
(Gheti e an%eq‘\}ér d&q]?ﬁu ogy ﬁlé%&ayadlééVénggdSQghBng%gllZed

and n r e t hopi betweend
pro§e|r|§%¥%£§ ggétéﬁﬁgégf%%+%?oﬁgﬂ q%ﬁ§%F&glén o?gth grion in
1o FC LEAGNEHS, WSt henaneuhbReRsol idb dmmicsludieskeep at

have %een performed to énhance t he stability of the

t her apeutiC iriRithat FORs exaapl€itdter egsy Pat .1d¥e period of
249572 di scloses a fusion protein which is prepared by
li nkifg. anah 9Ghpheasmerghaim grotedgi anapEt)tat ian vdrbpowhich
termnal end thereof to a carboxyl term nal end of a
protghnleadchoashen ndihteaaspeopf am |Wiva esepeotragions of
G CSF receptor or an EPO receptor, and produci ngthe
r esprdtan f dsign r oselrakile reveaki 45 debpstank . ngt, only in
Pat. No. 5, 605,690 describes a fusion protein
conmprosohigha theprefifdcresi ©f atherapwcepibr Flgsegint helping

its carboxyl termnal end
patients who need to take frequent injections of their

20

protein drugs, in terms of convenience and cost.



to a human 1g@ Fc derivative, the fusion protein
bei ng produced in aninmal cells. Al so, Tanox Inc.

wo epantaeld in U S. Pat. Nos. 5,723,125 and 5, 9281/ER8006403207
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hybri d nol ecul e conprising human interferon al pha or

beta that is linked at its carboxyl termnal end to

native h%gan lg&A Fc through a peptide |inker, and ‘
produced VANt HeTRIS (hevel bepgefaffacto gehaeser fhedin vivo
in International PCT Application Publication No. WO

00/ %g"é%l,la%’r é’&grpefd’%lﬁaf#%s@@ FclPrhKedesat §iegplified by
car l. termnal _end to the amno term nal end of ,
hunaﬁ§¥ﬁ¥g%fgb8n %§Oﬁ%ﬂétF@rpgg%ﬁﬁﬁhatg%ﬁlﬁﬂth%uﬁ”¥ﬁ§ln to

. and £ usi otein i |
ontanyeien |G Y QAR LYOREn BT 6Bsasaing =
T . . .
AREL s e IR N LR S i

b | . n | i . T in wi
carbooy| b TS AL 1 BB, FTA bR s e

Pubt h& aitnin@h o0 obd P04 05 3839mekl:. S . Pat. No. _
6, 030,613, International PCT Application Publication

Nos. WO 9BHH2FOf aaghndM® CddDAE3E ardeBUEPPEARCcPRns NQuch as
0464533Bl di sclose an Fc fusion protein with a | onger
sercmdiaient -flepdrivmtacnastosd Aot eCrc) Wi aht Coem®f-iEpsndent
an lgd Fc or Fc derivative linked at its am no

t ereelnaimeendtedroughtoaipepy | @OCC) pkas warl Iwakhattiden binding
peptide linker to the carboxyl term nal end of human
EPGappROt yhundahchr dwt Hhieorumbqee of uhatemm i of effreuranylobulins.
beta, the Fcfusion protein being produced in ani nmal

cel 30, THeSe B frpgmentpiconephes assdewdeaehraiovpating in
i ncrease the serumhalf-life of target proteins, but

ent'dl9 DPrebrente ridleaneanark e neaeREGor FoRnef fidtidr plays a
functions by the Fc fragnent (U_ S . Pat. No.. .

5, 3790537, FRT SR EIheSeF e ctlgF figialison®Yof irgreasdéng the
fragnent [ nts or bind to cells

, %he fix conplene ‘
exp g F8§R§?tﬁﬁg ngg%ot?y%ﬁgPﬁﬂessﬁQQiﬁpé beffslife of

and_i nduce t roduct and secretion o eve

cyt Oi ng% iA%%@Eﬁ% i gﬂﬁﬁgio Myl §9¥g %?é%&hw&ﬁieé92‘598'
i nf ti SO he fusjon .creat a new_an no

acii S dué%g% é&easg%ﬁﬁgé i%%ﬁF€§F8n%%StW§§ﬁr?ﬁ L@l Petween
frqggﬁl- a ' art [ caul .
potent?%Pl3gi%ﬁ%cgEgﬁﬁggeeiesgg%ggﬁﬁigﬂgdgiﬁgg?epgdthls ke
fore@dniend LiRR. ol 'ﬂhéPéﬁe_Jt%@ag) ot%ﬁ"ﬂ)’ n@grfr)})rstt%dlﬂggehave been
been rmade to prepare an I nmunogl obul’in o

| ManeekebY! | fo fragneet thRL hasya1kepg ser i
hal T- 11T but 55 defrerent Tn affactol fanct s he5pReutic
et wlotefigported that, when am no acid residues of the

CH2 region at positions 234, 235 and 237, known to

pl ay an iFmoekample olkoreanbbadi b .t @4P672 e€Bpil@ses ar €usion
replaced with alanine to thus produce an Fc derivative
hawinegeanr sbicedi bi pripagedf byniliykimgy En rlgGaphensy tiein Fc
ADCC activity is inhibited (Cole et al., J . Imunol.
15%eg3en3-(8621at1997 pmin¢owenemali renal Ithefevhese a carboxyl
variants, Fc may have increased i nmunogenicity or
antisgenrett greéofpafelreecithe svehi we RondhiFeetepgppntan IL7
due to the presence of unsuitable_am no acids, and may

| 0SEGEEPF ab? S FSH FREEPEMS . Fimdity EREt KBERPHIL déingt PRgAucing
or reducing undesirable effector functions while

mai nt ai ni ng hi gh serum



concentrations of an i munogl obulin, one is based on
renovi ng sugar noieties fromthe i nmunogl obulin. As

waleweioehedd in U. S . Pat. No. 5,585,097, an PCT/KR2006/003207
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agl ycosyl ated anti body derivative as an anti-CD3

anti body can be prepared by replacing a glycosyl ated

resi due of antibodies, the asparagi ne residue_ at

posti§ orf29Fi6e fReICHPIGERAN NI vifaadAenheplhsd nd. S- Pat.
acid. This aglycosyl at.ed anti baody derivative exhibits

red %edg'eé(pe%tgﬁ GRHRELTOhG B OBt PFPLF Bt afomoRiedny a tumor

bi ndi ng af fini to FcRn recept.or ith ng change in

ser TR, 17 %gr%ﬁ%%%tﬁrt SBadaki vhti GaTRLOA deminal end
propl ematj ¢ in ns_of being potentially recognized :
as géfg?eélgnr?nrra@érli aFcaﬁ%r%X?%‘&eéd % St ﬁés%%%(EO%Gm being
sys - r i 0 f vel. reconbi nant .

corer A T STt kit TS TR, in v.s.
Pubpicat i No. 3083 di S a net f
pro%ﬁg]néggh Fg'gg?fggii&gﬁbsﬁﬁgbg's§%blﬁgdg@%ng%fnwlecule
9l yespriatihgnnakhh | {1y t peut i g

anti body de?icient ihu§$$§§?o?l$%§g%fgﬁg¥g?ﬁg%Aﬁgr%ggﬁed at
CoMaNycAeR 1| Bermaescrdiedo nAtvs. nibdn 4 Fc through a
6, 660, 843 and U.S. Pat. Publication Nos. 20040044188
andoeX3420338%5r, aardipddugell 6 sleimavatdeyeshavididgen Inc.,
amino acid deletions at the first five am no acid

r esasluescafibedeihilmgernegi @l BT chpplsi datsed Pabliwtion No.
am no or carboxyl term nal end of a therapeutic

pr of@id9 /6199431 hereapertli 8 matotvel Ag@El NFckeakby at its carboxyl
pepti de, and the production thereof using an E . col
hostendoweveendt i shieusnbno greoménal nend kdvihngam Sitgardleron by
sequence i s expressed as inclusion bodies, and thus
nmus¥eEisubreedreinadign adintausnathe efusiedi p§ p? ocdgker and
This protein refol ding process reduces _yields, and,
espREIBIRG ithea Prowsi PytedBntitastMRdnosdilder oU-a S- Pat.
het er odi mer, remarkably reduces dinmer production. , _
Al soPLER1gn plBt e?ﬁo%%%wﬁa\?i AgSaleishat Segeendgotein with
expressed i . coli t hi oni ne residue is added

o e tREPiTs niSEOF PALECER ooV BTty BRI Sh%e. B ATheG-CSF
featune of . the protein,expression systemof E . coli,
Theflaq‘koelrd erargn%tfsonceadftbg%ﬁ}eg%wa&r 8181%&036%1? Ayen f§fginal end
havee afqdf eral dgh MRt LN ABA! Q31 AR HNIEH 1 0BY TgIAUSe por
i mmine T esponses upon Tepeated or excessive

adBHISLERELAN O, L BBoDOMYss Y, SOy, Sidice ghesend Lsiera, 613,
mol ecul’'es are expressed in a fusron protein formin
ColderR¥th bAk] NgcR 9BPE; SNGRRl NGiA 1 ERBISPENSEC wo 99/02709
protein to an Fc gene, they are difficult to express

in d&nd wpldl/08732 LhAGT BReifdae Paet eld. | 6464 FFIpauldi st@ose an
produce in E. coli if its expressionin E . coli in a

f uses ffigriBhresetdis WAth $igigercastulienneaserortldss native
of activity. Further, since the fusion of two

nol geited s, Cc whatle Scanpranrat ahallbgl oOE€ usr | hg @&bricfatake linked
am no acid sequence at the connection region between

t woatpridtse Bméno t teernfins il oeng rdtreugh ca ypabtpoeehinlkdt ywrbeithout
recogni zed as "non-self" by the inmune system and

t hus periice ilankee FespPunseyboxyd seryigalhepe of human EPO,
probl ens, the present inventors previously prepared an

Fc TEQgrisfenaid oy tpr BPERenrely Hdiagepaiteréeron beta, the Fc
pol ypepti des, not using a fusion nethod based

ongeneti c reconbi nati on but using the best expression

syst ens,
4 3



and covalently linking the two pol ypepti des together
to use the Fc fragnent as a drug carrier. In this

W@ 2a®e/021129 i S possi bl e to prepare a conjugat e OPCHKR2006/003207
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gl ycosyl at ed pol ypepti de drug and an agl ycosyl ated Fc,

whi ch does not induce undesirable i mune responses but

has_sati sf act or roperties of ,physjologi cal drug

act?%ﬁﬁgy,pFﬂE%V¥5ﬁﬁﬁ aPF%ﬁ“ﬁﬁhl t%%?%ﬂt%?iiﬁ'the above

case, singe it _is.preferable.that_the Fc.is in an .

agl ycosyl ated FSrﬁ?S%mb#%E§?§%%«é“% P& %%% %?@F%n%ncrease

su hic_ sed. el oduct,i qQn t hods

si g e S e e b bR ) e 12 Brobtens

AdVANAGRS QY Sfnd ORYEIUL \QRA! o TBLARAS HSTARATLARI oy the Fe

cells, as follows. An E . coli expressi on vector cgn

be @asirayitCqst ruct@,. tNaus sabhowag r aﬁ'h@o\%{]ﬁl WaL! QR fector

of protein expression. Due to its rapid growth rate, E
clrictabhewsfMeas PEOGUEEHON: Of trdPriakei ddnpfl it €S €5t bind

at low cost. Also, a relatively sinple expression

Progesectad Repwsssing hegyrE . 16Q4ind stoONE ysefdt &BLcific

commerci al production than other host cells . Mst Fc

r egiedns, aradpr fskie ahd NedddsiceNoodh@s sepeBtion of several

overexpression in E . coli. For this reason, industry

demarid&inhat Rnduedgnons ilo€lexpateissed | heasdiner - stod ubbawanted

formin E . coli. European Pat. No. 0227110 di scl oses

t helrfiledmetion. of Alhe, i thendgisobul icre&tesc ar egivonemino acid

using only the product (the cell lysate) which is

exprasgsagei At wat epnrrsttilshne region Updiveaehie the Fc fragment and

over expressi on of the innunoglobulin G Fc _ .

r edifn. BXSREH8r PagiRngT t hehi shrusdiglbbrRiantdrpiesdaduen immune

wat er-soluble formis as | ow as 15 /L in.yield,

whi &FPRASC RO I A N Ate e he Ot 2 hRB YT usef ul ness.

Korean Pat. Appl'n No, 009278 over com ng the probl em
encount er tpﬁgtﬁ%giﬁqnnmaQVt?EEQﬁﬁsogégﬁsb Ehdipsle to prepare

t echni, f . [ ' I lin F '
o ol S 553 o TR BB B SFLBh  cmc
E . [ L usion of th tid .
© Bl phPEcial Hle Luehon L, f0e, a8 S UGN o,
Ceuenge:, WienSiptest ok Spipgokiyal BEPAREIR S cao

Si gnali cRepit dgow tfbdher pr 0d9§§ iL%?ldyi A tReseof 1o play an

i ncréased to as much as 600 ng Leadiig to the

Pr es@R-thAYeRLIOMin IheRsh Ves and xteQ@F%g@, r88eaphaced with
into a nethod of producing active aglycosyl at ed

I mareghebubl thog BYHERs bBheecofddriHievd EBRRNEE a reduced
conducted by the present inventors, aimng to increase

t hevipidaeyctafiingit®l ded o Fa | ey@dptoust abitee f aDCC  activity is
i ndustrialization, resulted in the finding that when a
nucilrgabiided seq0ehee encodl ng ad. | nimmogllobullis® : Fc 3613-3621,
region is expressed in a formfused at the N term nus

t o lP%Speci fHawelenge imegabh, ofhethemmunegt ohils,n Fc may have
region is expressed as inclusion bodies which are

fi Adldrgaged| rEmmuppgen ifomeer ofantigpuhoifiobabinpared to the
regi on devoid of initial methionine residues through
solWilVEz &R BRdTFReeBtRl i riot ddse PTaSesErPoShr 8ngpitable
the Inventionlt is the{efore an opj ect of the present

i NVEHTPOACTSS pridVh BaY a' it KGR Hads: pHBakt iy an

i mmunogl obulin Fc



region free of initial nethionine residue, conprising
constructing a vector including a nucleotide sequence

w@ow@i7nglitor a reconbi nant i rmunogl obul i n Fc r eRCDRR2006/003207
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cont ai ni ng an i munogl obul i n hi nge regi on;

transformng a prokaryotic cell wth the vector;

culturing a resultin mgnt ; and |solat|ng and

puri fyi ng tHe¢ |Wﬁ1ﬁ}h%<% oBdl |‘$’|e llnggl%]ﬁ é)?ﬁli‘l%%%d Yrleghrable
f or mant i s anot her

bod the t
ggjcée C(%nrt geyfﬁlrné:sg]ﬁ{‘s?nvrﬁtli%n tglab%‘?ﬂrr&élga dllf‘r’eg:‘eh serum

TGRS 01 A, TS OhAL 0 B 0 7 BRELE Y v
Thes@% VAR 1Q%hf£oﬁbik?§tﬁunu%%?&%§fl and gt Ial%scrlbed in U,

advant ages o e present 1 nvention Wil

cl ear I yaundgy stpedsf pom the éé’lJ&\Q‘yTﬁtgﬁt Qﬂn{ﬁ% derivative
description taken in conjunction Wt e acconpanyi ng
draad ngs, ddtiwebgh:adtibodd i@nanb&l eetpopher 83 Srétﬁ'acnu; a
phot ogr aph showi ng the formati on of nononeric” and

di i shtat &gl s itiunagoE i ibbame s NGlHES b@PRa POGH RS residue at
expressed using an expression vector having a

nugdeedtriide @9godihgtiee haRAN dbm@LMOgh Ol bRotiEH# Eeino acid.
region; FIG 2 shows the results of ELISA for the Clq

bi ridiisgcagagcoyyofteddunmantiibodinogleotiwbi ivd g@&kHEbits reduced
region; FIG 3 shows the results of ELISA for the Fcg

R #ifiegitay Eapeiciony, obuhustad li metmioyd divsl bind @ ReEfinity to
region; FIG 4 shows the results of ELISA for the Fcg

RI 1ECRsi rgicrRgtenpaditly if dthamge inmseroghobal fnlifgGe Fdowever,
region; FIG 5 shows the results of ELISA for the

FCREIS2 BERHTHG Yeapasi 3Lt RupRkeTaienoghobisims | §6 being
Fc region; FIG 6 shows the results of serum half

| i Vgt iakl E@W@lﬁﬁdc%ﬁj%g@@lﬁﬁeﬁé’%ﬁl%@ﬁ@ Fejected by
hu n i mmunogl obul in 1gG Fc region as a carrier; FIG

7 %% g aPHS ™ a Wy, §BS- BARGE RIS 1RRi cAT af & ernovel

f 2 r n
volunmes of. a 2x protei san‘gyg Pat.

d
Ul e R eY fﬁnst%%gck Rt AN 8P R TS SeBtaP TR
gr%bri cglcﬂ;rg) é(g(ﬂﬂﬁ) %l’lggn 1591f Exarrp e é‘ofiuﬁf EF%ﬂumng

ors un er an expreSS| on COﬂ tl on

8 i appho PA eI t
pr oafnel ng r&éf}%vgﬁgvgr om trﬁgslf:nclcé‘ésllgon \M(;sggxr?p%scos&latlon
by apsf t f S
S el aa@%‘”?”g&aa%%%?sg?ﬁ%@ﬁﬂ Phggient in
SDSRAGE-geturtt iWaikch after being m xed with equal
volunmes of a 2x protein sanple buffer, parts of the
fer ment edhsol Atid aRanoicaipagd byhgehowindg nd€gcabbal, in U.S.
transformants of Exanple 3 in fernmentors under an
exmaessNon €osal, Biu0naad & .runpasndbud1GeatOoh Nas. 20040044188
phot ogr aph of a 15% SDS- PAGE gel on which after being
m >ead! RO 0 HO @5 34, e nhwearp | IgGhuf ede fivee dfre ahaeidige bagno acid
agent such as DTT or beta-nercaptoethanol, the
r esigdetiiors product Siexpr Eseechrame poidf residuesExdnphe hinge
3 are run.

region, which is fused to the amino or carboxyl terminal end

of a therapeutic protein or a therapeutic protein mimicked by

a peptide, and the production thereof using an E. coli host.



Best Mbde for Carrying Qut the Invention In one
aspect, the present invention relates to a nethod of

wore®s/oprieduci ng an i munogl obul i n Fc regi on, CRPEPKR006003207
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constructing a vector including a nucl eotide sequence
coding for a reconbi nant inmunogl obulin Fc region

¢ AHEHUERE ng A pr Gy QEPEe Dol 1O e Cen Bt seauence is
CulL B i, L Lo g T o
in Eisk %H&i&‘f&%ﬂ bggyo fcﬁr ?S & stshe t{‘ﬁ{?f %rrg%eln re%oldlng

resen |nven Ion 0 a net hod

QFC DG, AL i '3198 QQ%' &ﬂ:e%lﬁ ofy, ug Sé]{‘gteﬁéc Bresent

carrler protein noglo

regionyi pofygartatof hg Ne‘t@ﬁ&‘iﬁﬁéﬁ: toré'ihali'kﬁgfyr €8s dimer
the resul ting reconb|nant i mrunogl’obulin Fc fegion is

founbduethenexpr £ssed amean 4 Ngusbon hedy apditden bgignal
sol'ubi li zed and refolded into a di nmer or nononer in an
actdarpicheemidewipttegbed heni mi, t icall i rebhineRhAeni @S| dbi€i due is
encoded by the initiation codon. The present invention
i s afdegr eat the gt femEmee bh ties Mpalesthen fprstudg Whatto the
when fused to an i mmunogl obulin Fc region, a hinge
r egietupkays aher igpiatalinr elkerespi@cesgitegh asfd E. coli. The
refol ding the reconbinant Fc region into a native
sequmregehbi ek voiptest iohepiguucital offedhgemine.r ebadeiean N-
encoded by the initiation codon. The hinge region
capafmangf areshMieRiem | prahdvegl obbiirh Faayegiloduee bémmune
mass produced in a reconbinant formtherewith may be a
der#%ﬁﬁﬂﬁ@ésfﬁ6ﬁﬂl§€Pe$2ﬁﬁ-<F@NFX¢%ﬁ§%ﬂeI%ﬂ@lﬁﬁshaﬁﬁﬁgl to the
and ot her _animals, including goats, sw ne, mce
raftfidys, Ahfet e‘frlélcer §F§S%n€u§tﬂrhé‘§lﬁf3@%es vﬁlieh eXPressed in a

pr%}erencefor aE%rlvatlve of kq g2,
sigp Pg@aﬁe{rs T B0 s cotd 5 45 nene’ meﬁgeencodmg a
on _use nventi on_.ma

{ U EaREER R Rogtr ey b aF £% r%egf}fgmtfter%r%%er difficult to
Pr egx% %g 1ns a géflge egl gﬂ raeqlr]‘gi%t ?é‘%elenrg is dl%g%gult to

nDre COﬂSGCUt rve am no acl uences are

?@ra%%el}%h%“ %@Eaﬁ“ ngs & xﬁx%as%ﬁoﬁnﬁe%ﬂ %b?% in a fused

ue therei practical ‘use presen

. NVetd QR saf esf mggeei%%aah% Bée_g@ageeq;mo%%r 'o\fe%ctlmy

fromlg&Xt of SEQ , Which are represented by

SEQ‘ur‘t@erNO%lnég th8, £4Qigndo Elth\h%léb@E@s regans of non-
NoS. 18, 19 and 20 are enpl oyed, the

i mngt@gslagzhzyl idbdug ri 8gi Qibroziabe PHeBAT &6k 4 Nsdq@bM® Q& the
nononmer form The hinge region of SEQ ID. NO 21

ef fegtevel yn atrtgicls baewdyrepaiatp@teahsp MBBOTREiIGH protein
t he i mmunogl obulin Fc region. In other inplenentations

of ddddpresentiaveritd argconage®nds, “neprsed €fit bg bile immune
SEQ ID. NOS. 48 to 55, of the hinge region derived

fr gpdtg@, ehd SEQ@s LBJud®, intrhngndespapressent ed by SEQ

ID. NOS. 56 to 60, of the hinge regionderived from

| g& of JRQ gdveNOthesewepsohbets t o reodurnesgndi menventors
of the imunogl obulin Fc region. The inmmunogl obulin Fc

r eTRVIOHpAYI rBPERT ng pFedfeedmBytt Redpreserttein drug as

i nvention may _be tive form
separate p%lypeptu?es, not using a fusion method based on



i sol ated from humans and ot her aninmals including
goats, swine, mce, rabbits, hansters, rats and gui nea

w@Re@s/021ae9 may be a reconbi nant or a derivati vePCTTER2@H/003207
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obtained fromtransforned animal cells or
m croorgani snms. Preferred may be an Fc region of 119G
a. conbi nat.i on or

lgA, 1gM 1 gE and 1 gD from humans, o
hy 1T e B GPTO ARE 108r e c B i oS t a8 R etpLon Systems,
herei n, means,t hat . pol tides encodi ng singl echain
T DR Fe i FRgeare a7, he SR SaPRE o use
[i ' - ¢chai_n lyp Iy of Lf.ferent CL
or?@%ﬂ Fg ?gghﬁgﬁgi%graofﬂﬁglf%%%%g§TheI?eS%¥ﬁhj%$$ﬁ",lt S
as ﬁgggj rej dPRAns ot ~ epce [ :
nore inﬁg%ogFo %Iin Fg ?%b %%sBgfééfg?gggﬁgt%¥ﬁ§?%?eptlde
ar ey RILSeMy | Bnd SlgNgLeshdien | FBUNOGH Al IdbdsC not  induce
fragnent. The i nmunogl obulin may preferably be an Fc
r eghieAfrab@8 imh@@2, rdsgpeBsan ol Ths FatdseRI A RPerties
or hybrid thereof. Nucl eotide sequences encodi ng hunan
I MmamnoghiopiilolBgbeal egians araigntpo achd SpFPIERRRStion and
limted to the same, useful in the present invention,
maystebitlnage encoded by nucl eoti de sequences fromthe
GenBank and/or EMBL dat abases . The i mmunogl obul i n Fc
regi on oflIn hehepraboent chswendinme iinchiadpseferanfienahaci the Fc
sequence derivative. The term "am noaci d sequence
deriwain et agaansspladsfudren, | @ whiksryonécoexprrssion system
amno acid residues differ froma wild-type amno acid
seqtiec@s andcahy imatugedt | Protelr prodetapnifeiads ysing an
gener ated. The i nmmunogl obulin Fc region includes
derFvatqalds PERIAISING f PHTHEN dEPEE| oFEVeAdli n3eyatggesa over
nonconservative or. conservative substitution or
conBPHENCdABaE B IS APirAseriidh Feliypiasalidflrtde An E.
he, additi on of a cgnsecutiv am no .acid sque ce

213‘/ t% t S¥PEBSHPUMVAG TR @ oPCmeSP e Ynaden Wi fyfeds  thus
| GEL AR RIEE QBRI LG e, B8 oo
cxCIANIES L 0bEL0 a0, BEPLL P8 d el 0Blcion of o
CoRLAgay B RO R A DAL Bacliay simne

The, - ri h a1 e Ahal Ser,
A RSB QLU L0, RIS, S5cthe e vaeron

Al af MalcompebE R Y prBayicPhén ¥/ BERer LsdtAgi1Asp/ Asn,
Leu/lle, Leu/Val, Ala/du and Asp/dy, in both

di recti ongostSuth Ryiioviat iayes pieyee 8 epadledibhr @dghed upon
chem cal peptide synthesis nethod or a DNA
seqpenesphaseton eicomhi rali on feet hiods nesisoh, at edkstown demands
in the art (Sanbrook et al., Mdlecular Cdoning, Cold
Spriafr Hac boeglador e oeypPeess] Newwdbek;sdIShle2ddEd. ,in E.
1989) . In addition, the inmmunoglobulin Fc region, if
destoldd, Rayopeamdititt.i &d.t AEOUGH plisspheey| wtd grsoduction of
sul fation, acrylation, glycosylation,

met Hye aiimomopaphekint {1l off tegaey| usiem, ol ddts ;rodaal (the
the 1ike. The inmunogl obulin derjvative of the Eresent

i nvestl ohvsasepr shdFRbIS SXPERRIS Nl "ty A10dHPLE o TPFR upon

the overexpression of the immunoglobulin G1 Fc region.



natural form thus having a sim/lar biologica
activity, or, if desired, could be nmade by altering

wao b@7peaperty of the natural form Preferably, P€TTER2006/003207
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derivatives of the i munogl obulin Fc region are
proteins that have increased structural stability
agai nst heat, or solubility, or that have

H, . etg., , :
| MRS e haPht SPPStENnoH PudAE BEOHPSIAG i idb WhiF-soluble
forpation, conpatibiljty wth an expression host, ,
con‘g(?ré[helrﬁ Hi :E‘?"hgas Fit:g r‘@{y&ptl& %eﬁrgi'n %éﬁ}&l has no value in
ant| dependent . cel ] -nmediat ed cytotoxicit A ,
2o 1O oEPr Heter eal | VeEkBhSihrcaa KPEeTbL bas - AfRL'n No.
di f f .ural, for of humans that.th .
i e b TRk a8 AP TredE shdte prior art,
ani yml,SquBLef grg derj.vat Lves. ar ; o] .
\/\hi%ﬁé arg a?t er e%%llnecgégglﬂ&g&gp%%i%plg%%éﬁ(%uger?aisn%hzmgmbuhn
havie: neduestngd fAdNiihk1 h9i d&if HoageRtions sHedi ghi 1
antibpd%dependent éelI-ﬁ%diaféd_cytotékic!ty AS%&fb.e form
A def i mat cwei preducee FBY ¢0BiahNoa dekellRNe@tide sequence
substitution with another amino acid in the |eucine
r estaiie spbnPdisg tiOmhd3dc ofec@lnl 86 arC2 $BUUEHLE (1S @Bquence.
t he sequence fromthe Kobat database for the nunbering
of Ugwe aexpresadiod rasi duesjoli,Moshie ppebesabl v LauR34st is
is replaced by phenyl al ani ne, an am no acid residue at
a quresespoadsobulplesiforondemold)GE .thensagual daspaa dei thth the
the present invention, a nucleotide sequence coding
f orprpduet dabi yisaitd ithaneo]|iclbukaaéd treegisonuch ahiad ag/L.
i mmunogl obulin Fc region is fused to an inmmunogl obulin
hi nge redidgding pkepaklkel. presensediheeriion,t hdntenaive and
“reconbi nant i munogl obulin Fc regi on" neans an '
i MtEGrebul FRSERI¢egi BT i ikediaithache 99 t emeidugéng o active
hi ng region via a peptide bond. Dependi ng on the
i mﬁﬂ?}aﬁp BErFer FATTREPBHOPHHE hifRgelPetfoh tideBe Plisedmune
may be chosen. Prefera?%p is a hin%e r%%jon which is .
t hd STRBSEn GFIGRACed the FRRuPSEPEBEI iThVERtPESi oRimiRg to
t he, _actual practice .of the ptefgnt inven&ion

nucGeerds seliueRCE eotiy FIFIa rdtofbi pKEL Suitable for
nuc EUeACE b P a recof . -
| ORGLOBM 1 eyt OGNS BT o 1943, Suren
N RhEBad. | QAR \RdoREns o) OltuthdB8H1 10 A NLOgRN 15
regi on consi sting of an am no aci sequence set or

as é%@esggd NS Erml%ysel fQE 81];%610@%% P ed, Jhgpecific

nucl eoti de sequences coding for t r econbi nant

l mmrmggl qRul bR, Fens eginsoAlBULERT 8 eREEHDY i SEQptfised as
NCS. , 8, 10 and 12, respectively. In another

I nmalneest ah i B6didY epalced Avas fanhuLy egt Hoge S egtl€ACRoncmer of
coding for a reconbi nant i mmunogl obulin Fc region
consimdlihagl @fulam amcnoragish seyvende set fortiklasmebhionine
SEQ ID. NO 23, 25, 27, 29, 31, 33, 35  or 37, in

whimgs idnes gt deghy edlfel Fiegitdoni and us€dltibng gricugeses.
regi on consisting of an am no acid sequence set forth

as one of SEQ ID. NOS. 48 to 55. The resulting

nucl eoti de sequences encodi ng the reconbi nant

i mMAiSESPERAE | of HS dgVER&iaR e represented by SEQ |ID.

NCS. 22, 24, 26, 28, 30, 32, 34 and 36.1n a further

i npl enentation, prepared was a nucl eoti de sequence

coding for a reconbi nant inmunogl obulin




Fc region consisting of an am no acid sequence set

forth as in SEQ ID NO 39, 41, 43, 45 or 47, in
waokioci2Eae | g&- derived Fc region is fused to BCTKRQ®6/003207

regi on consi sting of an am no acid sequence set forth

as one of SEQ ID. NOS. 56 to 60. The resulting

nucl eot i sequences encodi ng the reconbi nant , ,
i nnunoglgﬁ%l%%#ﬁ%?rﬁgﬁF%n§na. SCEpPEsERE RF P SEGNVERLion to
A0 nd 46. In _accordance with the .
or AR ant Fked, 300 S nant- EEETRESSh Shbiaidnpiin Fe
whi nuycl i.de_seqk e Lng.the : i na .
inﬁ% dg#bbgﬁ%% F8§reg§£§§ﬁar§%%%%?§ +€ I%éﬁéﬁ?%ére%%%prlSlng
pr ovifed. e term i ressi veagt.ar”,
usé%ghergfggﬁ%hi%h g%?%%?ﬁégﬁgbggggor§ngg€f§ﬁ%$k s8Guence
5 eXPESSISINY 8ot ar get PESLRlIMAnR 2 ShhiRRY180098h C8#d . region
refers to a genetic construct that conprises essential
r egibrtamy ngl e MdnirdgMbeNif HERge | PEGLON! StOREAM Ying a
linked in such a manner as to be expresSed in a host
cel prokHigcceemcper abtly khekegtctoas Useduiengl ki resulting
refers to a functional |inkage between a nucleic acid
exptessformeant r ol @efjuenceodatirsy secand nughetiEyaeigd  the
sequence coding for a target protein in such a manner
as ironmidgdwbgéner dlc f uegtdronsxprddeedpenakine 1nakegen body
to a reconbi nant vector may be prepared using a
10 genketdne thec sbinaderemardchni que wel | known in the art,
and site-specific DNA cleavage andligation may be
carried okt #8i mpcsheymedipsiteraf | Fhndwiesentt hinwanttion to
A sui tabl e expression vector includes expression .
r e RISy 2ePéReht T & URMOFSTa Ofr BRDHERUNGH dwilinaf F ohegion
codon, a stop codon, a pol yadenyl ation signal and an
enHﬁﬁE@F?dTﬁg F%?t?QﬂWQJﬂeéﬁadstop codons are necessary
for functionality in an individual to whom a genetic
construct has been adm nistered, and nust be in franme

Wi t :&Qg codi n sequence. he r onot er of the vector
ma i i 9% | n addition,

expression vectors include a sel ectabl e narker that
all ows selection of host cells containing the vector,

15 and repl "ﬂ'f’ebl SpdYar & . o%t}‘lgft ocgk?jeééﬁ(él Udfegtur s . and other

replication origin. I'n the detal practice of the

Pr esfAdn talugntdonhd herd QoW REdeeamiinantpe more clearly
expression vectors are prepared: pnSCPFc, pnPSCkc,

PNGRRES:s tRBEPEE o PMEPKE 1,0wa MGCKEE S 1 1 &MU Giption taken in
pMCPAFcl , pMPKSFcl , pMCPPFcl, pMPPCFc, pMPCPFcC,

p £ ipAPEPER Fthe RIICBfBEEY iiTa@¥@2hgsanon which:
pmCVE2Fc. The reconbi nant expression vectors
expressi gyd.hel piet ennelacerdplansefsasmestli iotlgshph showing
cells. Wth respect to the object of the present
i nvierd | foxmatthenhos$t moebinsriar eanpt okiamerdici &oc eddod onn fragments
whi ch gl ycosyl ati on does not occur. Exanples of these
pr okeany otricd usébh s bodéesidexpsedred cliiagcan exBaesbiog vector
subtilis, Streptonyces, Pseudononas, Proteus mrabilis
and'SBtaphy Geceensidsy ¢rqsiapepeheBan opmrpunogdepplin IgG4 Fe
[Ilustrating, non-limting exanples of E . col

st r'd&d9te ncl ude BL21 (DE3) , JML09, DH series, TOPI O

and HBl d FId\./b r2e s%%%fs eEgebl reesiuslttsh%fB]ZE%SA D'fEOBJ:) t%ter %Ilrc]q binding

20



Because it |lacks a systemfor protein glycosylation, E
coli can be used as a host cell in which an

w0 pavanzigkobul in Fc region is produced in the fRPCHK&R2006/003207
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bei ng devoid of sugar noieties that are present in a
CH2 domain of a native imunogl obulin. Sugar noieties

of the | n gbobuILn CH2 domaj.n do _not affect the
strﬁé?%?§$y§gﬁ S Vo o TobaFt NS IRH Bause

i I i t di ti hody-d t

ol |- mach B0 oyt SEO rPS (RS St BLLSRT didFonthe  Fovar

W t . [ [ Fc _receptor nd, i cells

' BT SPUBEERT S8 b nEBR BT BHC (T Brnaer

Al so, the gar I [ t r f . the

first con%?%heétq%%ﬁ%oﬁéﬁ$ %??hﬁéagﬁ%g%?%ﬁgoﬁﬁ e&éﬁtEbYRIII
i at ' . o Eo Con. i .
e e i s SRR G e
therapeut i£G pr 8t &lHbwst Nend heeapaw! i &£ PEBTEAN b3 the FcRnop,
present in the serumfor a prolonged period of tine

W t bondiidheapadesy rebiemahf afhtlogi Bpel i ®NFOFc region;

i mmunogl obul i ns. The transfornation of the reconbi nant
expressi ORI¥ectosRowst Oh@r okanyod | 6f ceblem cAAL belives of an
achi eved by any nethod that allows nucleic acids to be

i nt EBCHREH- Hontawrgelgkhs eapdepasedk nasing ra t henaat timimpgdebulin
performed by selecting suitable standard techni ques

accbe@i iy negilbostscel ¢arriBrese net hods i ncl ude, but

are not limted to, electroporation, protoplast

fusion, cBIGi umighesphatedt@dPOL) aprlééi pPSakAGh,gel on which
cal ciumchloride (CaCl )precipitation, agitation with

si | fEBI RABIdEiKPBer i thRIPEGVOldaRer ah sulf aietedndsample
| 'i pof ect am ne-nedi ated transformation . In the .

det BPHERF pr &8Et6e 6F t Hee prii@ntedyv et vhionse obtained by
reconbinant,e§% %ziion vectors are individual

I TS e g ) e
sEifus e

BL21/ pVBCORE gﬂk//ﬁzg%@béﬁﬁi‘?‘% Feft ?&Eﬁw‘%%g)%el on which
Lo ENEEARA ™ MTALE (B B R CiNETa ) Sxpressed

BL2 F BL2d/ = 1
BLz%S%e?é%?%%’%%‘ﬁ BLC?L%JEEBB Fcf(( 1216} 4pged and

BL2{ dGGYGFacHVLA@L7) . BL2 1/ pnCVEG Fc (HM 1218)

. The transformants anchoring the reconbi nant

expressi oM y.edt Qrss at PrpEaGrafie Fubkt WEedshrLUEN R1 on which
general nmethod . Culture conditions may be easily

adj astead adegr gii Rgdt Vi tlaci@iElavostihas nobya thogrotein sample
skilled in the art. Typically, the nediumused for the
culbuffershopladteontfi ntiad | fartmenentls ssbenitdrad fobtathed by
growm h and survival of cells. The nmedi um shoul d

condedwing vecirebyadf teanbbrrsodisces, Exampbdged sSourfeementors
and trace el enents. Exanpl es of avail abl e carbon

soutrRdsr iafc kydeegb e swnddéposeare |mutiosad fruct ose,

FIG. 10 is a photograph of a 15% SDS-PAGE gel on

which after being mixed with a protein sample buffer free

10



mal t ose, starch, carbohydrates such as cellul ose, fats
suchas soybean oil, sunflower oil, castor oil and

weomoneti2oi |, fatty acids such as pal mtic aci BCT/KR2006/003207
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stearic acid and linoleic acid, alcohols such as
gl ycerol and ethanol, and organic acids such as acetic

aci These, carbon squrces . may b sed singly or in
con%Fné&i%ﬁ%PQﬁn%\ﬁgqﬁf ﬁ%%%{é%&aﬁgregro eﬁ%é%?%ﬁﬁQ;oethanOl'
nit e es i ncl organi c _nitrqgen_spurces,

Suchias pantine pRESHeEs AR el e b B E et Example 3
extLagt,,gorn steep liquor (CSL) and soybean whey, and

i norgani c nitrogen sources, such as urea, amobni um

sul fate, anmoni um chl ori de, ammoni um phosphat e,
amoni um car bonat e and amonium nitrate. These

ni t BegeNsRUFeeSCaRYy B Beedtifd Ngh¥neioh N conbi nations

of Two or nore. A phosphorus source may be contai ned

in the nmedium which includes potassium di hydrogen
phosphat e, di potassi um hydrogen phosphate and

cor r espondih ngneodi dpactQnttdiai Pige saltt Sinvdrt iagdi#d1Gtes to a
the nmedium may contain a nmetal salt, such as nmagnhesi um

sul hetleodr off omass-pabauciie redi ummmaypgiobiher Fc  region,
i nclude am no acids, vitam ns, suitable precursors,
andcoherisikey Thesprhafingheaculdaioe niycheliadj ust ethdigotide
addi ng a compound, such as ammoni um hydr oxi de,

pot &sguenmehyerdixial e oramurscambphasphbrmenedichudnd Fc region
sul furic acid, to the culture using a suitable method.

Al sEOTRRFIAY tdHe tUnEneElobyAinf ddngag regénrns, teaeRfarning a
pol %I%col fatty acid esters, may be used to prevent '
bubé QRIS LTI R nthe VR HO TG ul TrteiriiAga the resulting

des'raQ%$ state, ox n or, a OX%%encontaining gas.

(e.b??n FEE 7 nt r dced FPREBEHRE culddr e. TRRrILying the
tenperature. of .the culture is generally 200C to 450C ,
andBr SN 550 1 5°9Te RTS8 Tdr neht SRCLuRLah body

used r;ﬂ&ﬁF%k% Q£$gg<%;%%ton a large scale. Protein
production using a ermentor ‘shoul d be carried out

taking i c i £ e ors, .i ;N N
the oront % aperer hoet AR PE ERE A5t ebR B BERHE Ofr mass
| ev I | [ yrhe | e u ;
il T T e R Y e e et (B aprarrier
CU'f&fep§@Bgiﬁ|@Bﬁgs.Amﬁﬁﬁ%WQQ9|Eﬁ%ﬁﬂdqya%uﬁgﬂ'Qﬂ: region is
over expressed as inclusion bodies may be purified

t hr ogdy aagenreal teehnhgyeroThe HimgenaglhebH! | RHEC resulting
regi ons produced in the transformants may be obtai ned

by déssmpiinang CemhSnugislgulainFr erch foge@ss8, @B  found to be
ultrasonicator, etc., collecting only water-insoluble

I ncéxsrarsdaodiseancdmicAuniog bddy | aainggdroud isvll®ilized and
regi on through centrifugation, solubilizing and

dena¢frldey tindocal |digtead drr acmicorrwiinh anefagitdivag form devoid
agents, such as urea, guanidine, arginine, cystein,

bet af ngre dptiddeRansrhierine tuestideer ehoddd ot Hdreedhitiation
and purifying the refol ded fusion protein through

di af9a9s, ~ VB oRiEesaionidtVegitaphi és, ofucireas gapnificance in
filtration, ion exchange and reverse phase col um ,
chr bt dtapiie HRdaet FaRFt t FaED ofused dife @ jmpunoglobulin
conpi natian. Generall this refolding process is ver ,
co ?icﬁﬁQ§?nandaisﬁkﬂ%%m Eﬁgﬁﬂpodﬁhﬁyﬁ v%rycq%ﬁﬁca role in

refolding yield and assure the refol ded

11



protein only of |lower activity than that of the

wat er sol ubl e protein. However, the nethod of the
w@e@3mnti2d nventi on can over cone the above- nent POFE#®2006/003207

probl enms and produce an active i munogl obul in Fc

regi on devoid of the initial methionine residue on a

mas ale. On_the l e, n expressed and produced,
in rsg%%ﬂr}g af* xﬁég‘ﬁlﬁélgpr eirﬁacﬁgélﬁﬁn? nfEi gegion into a
nmet QL.onj ne i epncoded, by .the Lnitiation codon. o
Repg%?g?geE%gigg%gssgggna&ﬁW%ﬁgtr%fi6%“%flPﬁEl%foﬂ@¥ﬁ”Onlne
product yhavd g, e, LA ai'ni”&‘%‘a'%"?ﬁ'é‘gdtno human bodi es
may cause an | nmmune-r esponse Suffi'cFent" to reduce the
t her apeut ipge ef f her : t taxi c.. Ho [,
when t he ?g%onbﬁﬁg%% inﬁ%'%g{obgfgﬁbﬁg re&Fonm%¥§PHéng an
5 Pres@pinddMRiliion e exRigesaedibn Be. 5 ;
initial nethionineE?%siduegﬁs Fgungeto%%gbclgggg%c%§ e
ani pepeithirdase, forn | didsith GEORASH Ce8NFYFBye @8rom 1gG,
measured by N-term nal sequencing anal ysis (Adans et
al IgA]) IgMIIgEBicel 198305 7Humbtd ant968hetakedm1d) AGcluding
Natl. Acad. Sci. USA 60:1487-1494, 1968) . The
act gvaty, okwineh amidwgpepabistasss hamkoowd, t @adepentti OGuinea
t he sequence and structure of the protein of interest
( Mopigehebitletpraferende. £Brob. dE€hevati2Gh:cOE3B,, 19643, IgG1,
1990, James et al ., Protein Expression and
10 purigG2at Tem 410451634 2005) . IIA hil@e té€gtonl7whenThe hinge
fused to an i munogl obulin Fc region, is affected by
am FePEpt iraddlsdnt A Phesendi tingenkiehi may fee iss full-length
processed to an extent that depends on the anino acid
seqietie T9fEREofor Ebéé@§@eﬁFoEB?¥¢%%-oﬁhﬁﬁérﬁbhgeis a hinge
region determ ne the post-translational nodification _
of Prét¥asELIMHEE MRG0 HPNErs G ensivBFEFEtEdp pBino acid

effectively contrqglled by selecti oper. hinge . .
reg?%%%e.ncley?’ad‘g&ﬁ(f n?rﬁhéﬁrﬁncﬁﬁ?s]{é%ﬁggﬁdi"@?nar%Ontalnlng at
r ef ,the formtion. of curate dipers i.s hindered
o by ?%agsecgnclsngeatcé’ﬁfgﬁé;ofe%%/c%d:g?ﬁ%’serieﬁ?di s er&‘éjttBSﬁbjsPtS? in the
: o di e, present inventiqgn
o Stonyd N5, ARLDRN 26C KRR Lhe Rt S2ele LGN 90riveq
t herehy 1RadbRISER. Lhs, g Mt onnel, agki Ve didllSen bY seo.
addition,” the present inventidn can produc
| mumogisghulign e, r 801 9n¢ ON aywhah IRInGEAlL AN g2
conventional nethods. For exanple, aﬁn§%;nﬁ%£§ %bﬁ?iﬁEQ' Ib.
Fc N@gi ongj s 10r oghicedoatard Yamhihyld, 150/ bndGs S Ml in r
to the nmethod of European Pa#&ghﬁe;EP0227110, iﬂgmhicﬁn ©
20 a Gedion egironbé speyps expr essad AR rpWr fh@hH YedhOm The
a cell lysate containing the water-soluble form
t heriegfe, wewliat af yisebd ab.5®d.0 BD0efPédt aa0GH i I the
the nmet hod of Korean Pat. Appl'n No. 0092783, in which
an prepareghiobubifn aFananegieon offuséde tiomanoglobebin Fc region.
signal sequence is expressed in a water-soluble form
butltot obkemn iimplessetiody. Kdwevens t heepemisentinvention,
i nvention can produce an imunogl obulin Fc region at a
i i RIeNAS . hirgRragented oy gPEQ byIBur NP§i ng8amo 55, of the
y g y
.- i ncl usi on body of a reconbi nant i nmunogl obulin Fc
r egH oW ec oW NP Fihgbrtegiehl PARUSER-helPret NBd 8 and,

the RLeseitelWENLLON BOSYRS A ANy USE Yl hinge region

12



system for produci ng i munogl obulin Fc regi ons on an
i ndustrial scale at nmuch higher yield than to

w@oemwvertizonal met hods .1 n another aspect, the PCBEE82106/003207
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i nvention relates to an i mmunogl obulin Fc region

prepared according to the above nethod. The

i nogl obulin Ec _reqio roduc in_prokaryotic cells

suc eﬁgvi§{%§ﬁmiIgggchdgﬁg'tﬂDtﬁgxpﬁés@ﬁfen%ﬁﬂ%dxﬁég§duce a
not Lk i fi.cal | i,m-t.ed_industrial applications.
Chedgﬁéﬁﬁ$§§§mbﬁp e 9#?&9%%? géerggl%Ptarrier for the
formation a. ' te ,wth certain drug. .
Cbnstruct?§% o%ﬁﬁﬁ%&g%%ﬁﬁdgteE%onﬁpﬁéPﬁg Fﬁgable of  being
[ l regi in [ ot

spent Treary i rrtedt Eor exbror i L P bR od oBaFive fom
Fc 1egl&epndrbhe HildddsmyhPeothdked t QQes hgﬁcgﬁd'n goats,
various ratios, and the |inkage nay be nedi at ed, tot
exapplge, t RIG&Ghraphi fKer handte UG dtiCl AeSquinea pigs, or
pol ypepti des, conpounds, extracts and nucl ei C acids.

Pr ehey rieel 4 srecdabliyipapt bdea ddig fatsed tReh8YE, @btained from
nmeani ng identical to the word "protein") . Exanples of

t hettamkrrmesiefaniman tdee1pr egentickoyegdn g .nClpk@€erred may
pepti de and non-peptide linkers, with preference for a
nonbepan déc | redkiem arfd InicghégApr eflér et dratf TyD from humans,
non- pepti de polyner. A preferred exanple of the

i Mmonoyl ahinatheavyr civdimid $hEceoff ffhe sermnicombination”,
hal f-1ife needs to be enhanced, any physiologically

act #¥eUpefly pepeilte mepnbe tivdd nelviveptidpeciehicoding single-
limtation as a proteinEpartner of the i munogl obulin

Fc Fedtonipremndeuddiortd nradenke miesdit pethodrigin are
for conj ugate, Such physiol ogically , o
act ViR | GRTERaAE PROEEPRISSE 16 A ridifengner origin
preven%in human di seases, .whi ch | nclude cytokipes,

i nt BP1 E0KI N8, FREEr PEUBIT BRI ngTRF of 8FH, ~ BKRYHEy, as used

antj bodi es, growh factors, transcription regul ator
f ac %]?esl,n’coarg%&fnaﬁi o%hz?tact DFUCREESCi e uc:lcd?oal dr

pr ot ej | i 1 pr.ot ei eceptors,.cell surface
ant%@ﬁﬁﬁ?g%nggg or%gntgg%?ﬁéﬁiﬁ é%% é?%ﬁ%ﬁ??&esogﬁglns are
an Qﬂgg& t:hereof . _ I - 1417, 1i:n0 I f
thzﬂDp ySi ollggiaga%lfn l%cg%ghp%wg@%%ll élt]-,lﬁcﬁjc)é?ﬁ% ﬁ%rﬁg' The
O OVALRNIGBAE in O NpROFAIDNA f SLEASNORNOLEBAE, of 1gG1,
growt h hornone rel easing peptide, Interferons ang

I nt egdEr ongEECLR OE?G;ﬁ,e- 8r, al HABiBAL 6N @or- ByBRUd- Shereot.
wat er - sol ubl e type interferon receptor, etc:.)

col oyl esttiael atdea@ehass or ncodditrRy | ellldadS (i@ufinoglobulin  Fc
interl eukin-1, -2, -3, -4, -5, -6, -7, -8, -9, -10,

- 11regildhs - 48d -difino 18¢id 1Gequdhces 18mit:8, t20,the same,
-21, -22, -23, -24, -25, -26, -27, -28, -29, -30,

et cugefardd imt ehn¢ epkesenteceptartsiong. guay lde | thesepéndoded by
IL-4 receptor, etc.), enzynes (e.qg.,

gl utetlecdlidesi depienicggr onfitam 2- shéf atGeeBank  and/or  EMBL
al pha- gal act osi dase- A, agal si dase al pha and bet a,

al p¥at-akss@sr oni dase, butyryl chol i nesterase, chitinase,

gl ut amat e _decar boxyl ase, i m gl ucerase, |ipase, ' ‘
uri case, Preat@rwnogiebvhin ff Fraoier abeths muhserasénvention

includes an amino acid sequence derivative. The term “amino

more
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neutral endopepti dase, nyel operoxi dase, etc.),
i nterl eukin and cyt oki ne binding proteins (e.g.,

WO 26018mx29 TNF- bi ndi ng protein, etc.), nmacrophaP@r/Kr2006/003207
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activating factor, macrophage peptide, B cell factor,
T cell factor, protein A, allergyinhibitor, cel

necrQsi opr ot ei ns,. i pmunot oxi n, | hot oxi n, .

t ucr?t)cg%n%gr%lééﬁ%gf Cg%{JOY%JtVﬁnDFne?HBp?e§§%¥€r§)c§re]trhs‘{’15§ibs one or
ar c1or - ti Si al_ bum n, . .
al p a?|%@§§ b%%?%&ﬂgﬁbu%%osaﬁ¥§?Hﬂﬁﬁl@r??ﬁEBESP%t?WﬁnO acid
hi ghl cos t r jeti gigpoietins,. .. .
he%%&?ggli:%f t%é(ganlpaf %%Eg?rg?wr e(%ecp%gr o%(:t ?o\e/at ?ﬁ%lfmlally
pepRil rombormpgul i g L, factor da, .
fa?%g§%€$%?, factor |xfm2%§8#§%?§?BX||$? mﬁf &PﬁogéHmﬂudes
acldevalhBOvé ACt&ul thinbr iFRoki AdidgRepL | 8. 1 HEQKE NAS€.a non-
strept oki nase, hirudin, protein C, Creactive

pr abekBrvieind) bahiddhkerva€nld agepasieutlnbid:0r combinations
superoxi de disnutase, leptin, platelet-derived growth

f achereo€pi tAreliinalkrgt omt bs f @gdiaral 1gpidae My eOWMIHition of
factor, angiostatin, angiotensin, bone growh factor,

bore cmiseghaivagapind eknjid cabgudord nof i aisetht N1 to 20 amino
atriopeptin, cartilage inducing factor, elcatonin,

coRgées; ver tiaslpe aetievetimag flacper, stiqssue f aBtdsletion is
pat hway inhibitor, follicle stinulating hornone,

| ut¥Paf2thg Hér mbAe, ranad niodi ngbdwt nolne toel 88si agino acid
hornone, nerve growmh factors (e.g., nerve growh

f aCE8tIURT 1 | AW RRURGEE opKRFRaTaRSt 0 RUgEmSsiand peptides,
fac%or-l, brain-natriuretic peptide, glial derived .
nellPoEF offi BOFadEBRrahbY rdHeehethopiti vilshi Isift gthe proteins
factor factor, neuturin,

hi )
paP5t8$ng r%ﬁﬁ%ﬁ%ﬂﬁ%qwﬁ &Qiﬁpes@EFe{Hn,ﬁégﬁéﬁbnéﬁiﬁr Hill,
[ in-lik h.fact d tical
s B o et o epecrL el mprne,
. oo ! oot ren) N
P ] S8 BB G IR, 09,

| a in, ti r pto S R75) ,
RS VR MG Se, DTS servcuy

acthyabhdg fRcd aird,ec hrgBl C ept
antagonis?s (e.éf% ILﬁ&EZ g?c.)éggééfﬁbur§%ﬁ§§%§ﬁi &gﬁgval'

(eala/GED #nd Bsp/@Ay, 9n bbth Hideckibns 18, sdh &hivatives
23, 25, 33, 38, 40, 45, 69, etc.), nonoclona

aninh Poick esreRleyclrarahgrnd | fediiesl bt bedYs ik @HEBRL Siethod
(e.g., scFv, Fab, Fab', F(ab')2 and Fd), andyvirus

deorved DEECiseeuantégedsed Thecqhyigiadliogi caddnoBCtNEh are
pol ypepti de useful in the present invention may be a
nakineen f or nfheregrthe( Jambdawokdeby afjepeto tecelcontilnatingp Cold
usi ng prokaryotic cells, such as E . coli, or

eukring | Hackdbr s Labochtasy ydassscelNesy VYoskect Usal, | £d Ed.,
and animal cells, or may be a derivative having one or
nmot 23 &mi no aci d nutations but showi ng bi ol ogica

activity identical to that of the native form In a

pref er r et enPBE HEM: ofththe Wiwgogtobulbnt i Ba, dRgion, if

[ nogl pbulin Fc region fragnent produced using the
HFCASGE  r af8¥or Bt VERSH ked (GTAEMAn Phosphorylation,
eryt aietin (EPQ) _using pol yet hyl ene, gl ycol, thu ,
pr%%?%%%ﬁnén EP%FﬁE ogl o yFﬁgﬁiaF% ton prsttdiyhation,

conjugate. This protein conjugate was found to exhibit
extended serumhal f-life

14



conpared not only to the native EPO but also to
Aranesp (Angen) , known as a second generation EPO

whaoorigiienpr oved serum hal f-1ife. Thus, the  PCT/KR2006/003207
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i mmunogl obul in Fc region devoid of the initial
met hi oni ne resi due, obtained frominclusion bodies

usi j.nge region i.n accordance with the .
pr eg%'ﬁ |;r3)vl%%tlf)8h?a%%wjt?etlﬁ§’eda?b Fnirircénfhehe el s -

hal f-1if d ' i cal tivity .of th
pﬁysi o: og?}g% I )@Réét‘%gg%uoa}%ggij%aﬁjlev%lr%’l?ed Sﬁer gty  present

W t 15K i panse. inducti.on. A better ,
und&@gﬁgﬁnd@%f & Ee g?éggn?&ni gg}é%?}%rhalnaﬁq%v%%?% néd its
t hrpuahydihes | o e |G re. forfh_to. .
i |lustrate, (ﬁb]ﬁ[t' a%wﬁot%?o egc\ogr%gng?agd%a%%%ﬂlegﬁ maFglVlty’
of éhe pf esetrdd)Verduian: LE,1 . r [
Humaﬂ;’ | mmunogl obul i n | gG}fegﬁégggiEgn a&ggggéi gﬁé\/égct}%rty of
Expttessinanuaat Pigvnd.i catdreeebhb]l g drie ReGEOMt AL of the
N- Term nal Sequence Anal ysis <1-1> Construction o
| gGturmog@gbobi @XPeessiyOdn Veet 0brdfe ChONEh A NBAYY increased
chain Fc region including the hinge region of human
i manogitabali atalg, tREJACRsvaBesss rpgd dl. ,Wolth sBNbi1ity,
from human bl ood cells serving as a tenplate, as
f oldowdatFhege, inpratedRhawastesbsated ifr aRrabout 6i8hl fide
of blood using a Qanp RNA blood kit (Q agen) , and
geROghpEPEneaidon wesrpbibdritetd wsthg dhe dxpiralssRMA host,
as a tenplate with the aid of a One-Step RT-PCR kit
(Qsgedrmento hkplingy gdives rhaeptrr dififeviegt and antibody-
N-term nal sequences, pairs of priners represented by
SE(S%PBW%@BF gebhgregliatgdapytotoxipigyd (ADCChndss bemh 2s the
were used, To facilitate a subsequentd.%ene cl oni ng

a

pr SEEAYPELVER RICCRECAR t N8R i edaR8¥eRt from natural
initiatio odon ATG ,k necessary for protein,
expfutroe%“ i 8%, hapans nF]PG%BuE%%YiJrﬁ%JO@ 'uni%raﬁﬁ@@sl@mmszquonses

, 4 and.5 and_a BanmHl _recognition site
gﬁfnailnrﬁnﬁg’sa A STIBEOR - | nPBeEerreﬁjri‘i%?s a5 VEEQAFD NECL Fc
2 Ik j file c.f.eai on.products were. di gested
i FRORGRE Pl eh P L oo TR 4B RS 3 BBREL T e o5 v
(Npwagenkdubeat ¢ ehipyt [ LSRR SNZYITL b i1 oy
t hus gi vi ng respectwlhvgyrEgoﬁgrﬁgﬁtgglﬁ{%%mﬁ%%%atl'.‘hr}é]seantlmdy
Pl aspbHSeNET Be HESHANGT HO HRAUERALES, O total 4o i vati
am ngbaci d seauence €] S- Seryi%Lyg-Tyr% & értg-'Pr o@l&/esr-lvatlve
Pr 9rSetic&ySmRi0 &ntdig | §Ghengsnr &gi 0y, o ]
The plasm d i ch contained a genre1 anpl | fisg%swgitkgjé%&) with
| DahGBhed anth® s@sd nameth® "ESREh ANk AReROTAd JN8RELA 234
a DNA sequence coding for an NNterm nal am no acid
seqlierce ISIGAr tdHRYy wddueniet -(See- €hs- Re@uenbBeCHr¥AS the Kobat
determ ned through base sequencing to have SEQ | D NO.

6 datebasspbndi et onurterdmigna factide sequrscecoll SEQildes) .
NO. 7 . The plasm d which contained a gene anplified

wi VASSEQrebeNasly 3 aad2 was napddcpdPBEFeamylalanine, an
anchored thereto a DNA sequence coding for an

N- BBHRP it hresd duei at seqiparespenaing mpadittionMen- IgG4 .

Pr o- Ser-qss-Pro, whi ch was determ ned through base
sequenci Y t GFRTEARED) | Bk, &he coPFeiyivndi Apvertide a

am no, acid, sequence of SEOID NO 9 . A plasm d which .
Rt el Ge i GRRE RRRI PPTEE vidh SSEQCPBPHREA AUEHOgIobuLLn
was naned pnmCPSFc
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and anchored thereto a DNA sequence coding for an
Nt ermi nal am no acid sequence starting with

WORWIQYLH2Pr 0- Ser - Cys-Pro, which was det er nm nePICT/KRoWGI003207
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base sequencing to have SEQ I D NO. 10, correspondi ng

to the am no aci dsequence of SEQ ID NO. 11. A pl asrri d
V\:hli;.h cont ai ned ified wwth SEQ | D NCS.,

and” 2 Wa$ fiamel %H%%Féanar} HAeh ?]%Hhtrhglcetr@géOBNAS fused to

o e GRG0 2, AlfE LT e A R8BS MR Recein,

starting wth Whe

h h "
E:O{?}g%pgﬁ Iiﬁﬁg‘%t%gugﬂg\‘%% M&Jﬁglggplr}gssgg loVneCt I'lS an
ver bk anRaienaed gt oy g%l[orpohin}@:cgl gDEtSPv)e 'R RERFhEs to a

transformants respecti y designate

BL 24{ RyeSGR 'g%h"\/%go&))pe ptBli@1HpAkSCre (HML1201)
BL21/ pmCPSFc( HML1204) and BL21/ pnCPFc (HM 1205) . The

t ransf or nBehBlndllopmBERFG fivhbZMbu1ahd Fe region, the hinge
BL21/ pmPSCFc( HML1201) were deposited at the }%orean
Cul tegiorCend ebe ofubker nay gBoi sABSEKCCMProfedie 205 a hinge
2005 with Accession Nos. KCCM 10659P and KCCM 10660P,
r espegitdnvelhyichand the samnsifrororagts Bb2dheniEhthoglbMilin Fe
1204) and BL21/ pnCPFc(HM | 205) at KCCM on July 28,
2008ewiarh AZpeske omciNosl IKGCWH £6665 Ptlas cokEEMt1G666R  ion, a
respectively. <l-2> Expression and purification of
| gEMFEeotidebsenuenet ¢odimgf dorant sepeorpiratd iimmunoglobulin
Exanpl e <I-2> were inoculated in respective fernentors
(I\/aF%b‘?%}%onC@@ﬁéhﬂl%doﬁalarbwe@npoagl@v»ﬁeqltﬂm@/ve@tbﬁjorth as
det erm ni ng whet her they expressed i munogl obul in Fc

i ¥Regitit-s. 7 /Fitstll edeh 3r dis PdripiinErwdgCdreanived Fo
|n 100, m |, of _LB pedi um wi t h agi tation overni ght, and .
i nottl i ed s n %tsqder?@nf‘oplfl%‘? FadHen sEael Tinduret  atheamino

fer rrecgor was nai nt ed at 28C or

t
cortan Hsd BRER SrEnBrorr e our AbaoMebrc e T 20 or 21,
et o <§1gogullrturfe“?c’i%‘s Lo R hgg&mg for the
NSyl gli60 Yhen ﬁo{)ﬁlrpa%e% LoD, AUELAG e by

3 7
fermentation, ecu ures were suppleiren ed Wi

ol Usigse ranchieass, ox! MR LAGAEEOr AL LD

ferment ation sfates 'of bacteria n the gUItures

reached afy GXRAGvaliue1efeBbat @, rﬂﬂ%@%‘iedl RIS aWaScleotide
added to the cultures to i nduce protein expression.

Thesgtlldndkeeodghg okt Becedhbiiatt fl‘?rﬁnﬁ%gﬁebé@lrlﬂr}?ctPeglon
i ncrease the OD value at 600 nmto 100 to "120. The

expr@ssiseAngf cifMaunegiabubichd Feeqhdecd osdmt F@10fas in SEQ.
i ncl usi on bodi es, and the dimer ?ornation of the

expressed kg, Fe5j n21he¥E .31GoBB, t 3ansf @ ryanins wheER an IgGl-
exam ned as follows . To investigate the overal

i ntdeadeledulFar regpoes$s ohusdd tthe 4 rmmyeglrelibnncbasisting of
regions, parts of the fernented solutions were nm xed

Wi tan egqdal acidnesqein@x sprrotferbh sampire mff fSEQ.aldl. NOS. 48
el ectrophoresed on a 15% SDS- PAGE gel (Criterion Ge

Bi otq:eaa§ Ahe areesiiting i miimrsgiebul seRnORaS encoding the
observed to be overexpressed in all of the

tr fSOPHBALS prBdReedoPThigh, FeeMP9iqRP e SaesrifRpented by

USI%‘}-?Qea?Rﬂl &&asoyg cazt or Z%M é)mﬁ(o O%ripagx)andT&e cel |
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obt ai ned was centrifuged to separate water-sol uble
substances from wat er-i nsol ubl e substances . Mst of
w0 b@7ovaeexpr essed substances were found to exPGI/KR006/003207
i nclusion bodies, as neasured by el ectrophoresis on
15% SDS- PAGE. Thei ncl usi on bodi es were subjected to
the foll ogi ng _ref ol di n% proceﬁ%li n order to examne to
what degre® FE waS'FE1Oi dedmRHA"SHEther, andrepakRat was
deg ieric F i ons. were forned. 10 of . t he ,
fer ﬁgﬁ%ée%dg% Estelqglﬁ E\%gsg% ubjectdd & & eﬁﬂ“&é@%ﬁ‘ﬁ cHER B pPulin
100 A | ysi Jfferc( Tris,..RH9. O, 1 M EDTA,
0. Sg/om'l_'fl loC%l )?@Sgsleggél\*{\la%f) lglodgg%gp?e%%eencceeﬁeg. forth as
Centpi at irgn .1@,500Q, 1 pmp+f or, 20, M p di vj ded. t.he _
cell I%gtet[ignt gba \%agt'eg-léolrmgbl e45f roartgt&o’n %\ﬂﬁd%gléh an IgG2
5 wat @sr el W erdgiagt i1@n nehngl sy - -
this inclusion k?i)g)y vbgs fgigggolté\)/e% #?}ﬁ%@m )Lﬁjrne?cc??lsg%tlng ot
M e diMnby ia2idpHe§ulhc@nsk2GdHen0fs aos0! pidizatindnNyos . 56
buffer (6M Guanidine, 50rM Tris) and allowed to react
white BBei.ng gent kgsattimd edualedd@d Oke@erBdl encoding the
Fol | owi ng conpl etion of the reaction, the inclusion
bodyesaihiiann wasnuriog@ebay e NiFghtrayitdhs10a Mol veBsefnt@d by
refolding buffer (2 Murea, 50 MM Tris, 0.25 M
Ar gPRR nelD.3 NOKL c§81 edhe,42pH49. Bndwid.h gentl e
agitation. To this mxture was added a protein sanple
buf f er frBe dqaemdanyger eiititi e agesent sichersi T recombinant
bet a- mer capt oet hanol , foll owed by el ectrophoresis on
15% 85 PACE (@Atogsi 9 CElichBimiRaed)ide Tisegpentes nencoding
bands were visualized with a dye such as Coomassi e
Bri 1§ akECoRPERants s Ianpped btiddh t Bkerrestonsgeireonoperably
which proteins refolded fromthe inclusion bodies
expflég%éjdaﬁﬁ PREVIGr mant HML1201 at 32C (lane 1 )

and 28C (J,ane, 2 Ry HML1200 at 28C (lane 3 ) and 32C

(1 ane 4),1Lkbey Fﬁ/%‘?izofegf’“éé@f(t} aﬁépgeésh?ﬂj 3oCher(4 aRé used
6),,. and by HML1205 at .32C (lane 7 and 0C (lane 8 ),

15 nerE nwr{lﬁil p(?eesscéﬁ E50F afr B1%BctTIRHCel Y SRFRFSing a

W t F [ s_a.control urified fromE . ,
coI%%&o%&%éR?o%\ agosn%let ﬁgngPsﬁg??#o]d (]ieaffﬁ SCFC @sgenetic
se ' Wele | NG i 0 f.1.he total
orRaEE ches RARIHL AR OB A1ANE O encs
whi [ kN i ' i C t i I

PSP e sk TR ey e 90, CRLE Sl o

Lo tpmeMeksrés oea one o hagsf eepnt to another, that is,
according to the Nterm nal am no acid sequence

expressedey teke togasfwiymanhkef0l £XaMUL heRein, refers to
significant portion of the Fc proteins of HML1201,
whiechfshatienai t hiNMRbg®r beSteely Sa PhocChRe CHELiEXbgbBession
inadinmric form Al nost all of the Fc proteins of
HVE205 0l wseghestar anav 4 hsddaindOysrdPredcCHZ4 EH3eqeah&d coding
as nononers, but neither exist in dinmeric forms. This

i s fisal jsevied s perosetini but edch oat henfiact ag had &hkow general
processing specificity of am nopeptidase in E . coli '
hostunEELPES varfihes cgepelntl g ndroeheo ke Neqambrdinpak vector may
sequence. <|-3> N-term nal sequence analysis The

di i BTERATSYi GRPP aghe AEESEEF ol5¢6ETPiBARE hdechnique well
i ngl usi on,bodi.es are different in amno acid sequence

fréfTRe Wil 1§ pérhecatit X tEREPPFLEEncNbf Cheavage and

initial

10
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nmet hi oni ne residue. In order to determ ne whether the

nmet hi oni ne residue is processed by E . coli proteases,
wor@roenad ami no aci d sequences of the protei NBCTER2006/003207

anal yzed by the Basic Science Research Institute,

Seoul , Korea. Thesanples used in the N-term nal am no

aci d. sequence anal ysis were prepared as foll ows.

Fi r ST99EBUOR Yre rgﬁjérj(%{ oQ‘%ad‘gs% $hEeSePangrally known

met -gnolch%oragpout 2‘%3 S&G 5?; activate jt, and was

th a bi6Ckng BEFFEFIQL70'9H%Cr  includes

sufficiently wet w

gl ygi - . S= ( 3.0 20% et hanol ). Th
pr o%ié?ﬁess%%pﬂ%gé%%%ra yedeglﬁm%n%sdn- P E%H?:eaos SBs-Pageter,  an
el ; red | ampl e, <l.-2> r t onto.a .
oo oLegates Luarpl sl e WAL ORIELR, i
5 (Hoghgr =2eMenPhMcdfF ansfele uninti ;i APESShan), - sE&%t \?éc?ﬁmés are

transferred onto the PVDF nenbrane were stalne

pr oh et e, €OPMESHCe i Bhale: 2R0 LAMELILP)duall OF0@ whom a
nmonment (3-4 sec) , and washed with a destailning
sol géneid wadest raget hes apen FEhAADOtered ' add: mfist be in
Then, nmenbrane fragnents containing proteins were cut
out fyanteh veidihs Sties caddng ubd @odred .t OTRE teFdRdialr $FAHBBCector
analysis. A s aresult, the 1g& Fc proteins including
a hhagebe egdwst Merte veowmd induhabee an I t@idiitiahn, expression
sequence of G u- Ser-Lys-Tyr-Qy-Pro-Pro-Cys
Pr oV Sy sLIRrlgideH2 GHSledmibne aeirdesedqhencedlanrd selection
N-term nal sequences of the proteins expressed in the
t r aPSf oot scedrle gioparaininhe flod | ovdaigpriablaedl replicable
TABLE 1Data from the am no aci d sequenci ng anal ysis
r eVEREF SRRt ISHEOre fingditdat & r@xgllid@@iﬁrlomﬂﬂqén- In the
i ncl usi.an bodi es produced by the E . coli
tr a%%?adﬁﬁﬁ’nt%ra&ftltcﬁe Ar ddentPriasesst iigveneienpr sbesgedlowing

to have . an a%curate N-term nal sequence devoid of the

i ni 15 EHRERF onCABTRPES T Pe VOSHIRE Spr GI&i n RIEHAGEE: whPBRCPFC,
r enai in a ric_farmev ter refolding is

15 degi?l?}‘{/%gl of }8@@% r é’&CgESS, @#ﬁ{?ﬁﬁs i PMY r f BERKTECT,

di- addi-t.i a r-ent FI t he

ot GhEE kPO  “BuEPPRLE, plf P, SREaps: Bmeecozee,

di f HEom st 0 nd no

R i R N

the am nonfci dessAYENGSR ofexgggsé\lérﬁr %E%Rg' L8 838ng  the

great influence on the processing of the t erm nus,

so gihaleiasPh ok ef Falipd g2 fesingd Netigsmi nal sequence

can be obtained by nodulating the N-term nal sequence.

Prot ei ns,widkerelsbetbeyohane sbfeSamE alHdN® &kt invention,

sequence, can be differently processed dependi ng on

t hecheulhosite cedhdi &r@nsrafarforieotél hwsin a@lilch, glycosylation

especially culture tenperature, as reveal ed through

t heldesl howi ngctest Exakpld20ff, thkes grokaryaitilcowells include

tenperatures (28C~32C), expressed the Fc fusion

pr disgiheriighaasol gbilli zedBfor hius t heutgade sanouistt raptbmyces,

t hei ncl usi on body form The solubilized formof the Fc

f ushissdepenasn edafaed adirabhenesndevdtapfladeecus, with

N-term nal amino acid sequence Met-Ser-Cys . Thus, the

pr SEETETERGRNEVF &£ 1 i Zed shaptangomarpiliedting examples

roportion NOer | nd
P dqfol-tl co.?_{ Qgralnr?s fnc ude BL21 (DE3), JM109, DH series,

10
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di meric i mmunogl obulin Fc fragnents can be obtai ned by
nmodul ating the N-term nal am no acid sequence of the

wo e®irom1BL protein and the culture condition OPCTERR006/003207
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cells. To quantitatively determ ne the expression of
i mmunogl obulin Fc regions in the E . coli

tra man [ nogl obul in Fc_regi ons of_ the

et Pt Sh Rt WiES R ereq e thgLe pritel fRER) strain.
af f Lnj col known to have stron ffini to ,
|mr%§%% Soebuﬂ?nm;,acé{ss b1 PR | ﬁ%Fu§%8ﬁeb%dig§§msylatl°nf E.
col e | f L re.refol de and. t hen .
purilggfged&i1 r%%g%%dolau%gn% (ﬂ%r%gmn%fegér %lrf)hv.l%?tael? gugnoggobulin
a pgotein: f i |y h cla) .

caui 11 braren ™ i e A hF B L 3R deygidqor sugar
ont Qoi &6 LOI YA alar@ T QWAL 8107 25 il Myl HODQUNA,  1o¢ s g
proteins were washed out with PBS, and bound proteins

ver em@hndRdboit R, 10Guedt-Cirdoh 8t €ef PHE3 Bk -1 ]

col | ect edgqf ractions We% desal ted usi gg)ea 1%?1381%1/1111(? CH2
desabhailg cabunmhdiPhagfmcita) whd h 30roMJrdss buffefiity of
(pH 8.0). Then, secondary ani on exchange col um

chr bnaiogylaply inas cButi edagsk UshMghdfl dhi19hsa @ HPmediate
26/ 10 colum (Pharmacia) . The primary purified

r ecantibaht-deprudegt ohellil Amédiategl oagtaesse diagdedamu)o upon
the Q Sepharose HP 26/ 10 colum (pharnacia) , and the

col assrvies iehutvddhwiddi ls ldxpeassgnadientretBpfo?s Mand immune
NaCl) in 10 nmM Trisbuffer (pH 8.0), thus providing

hi ge¢dlpur e ifr aceidegis. Abt er seereie pacytakiyepur it edinduce
using the protein-A affinity colum, expression |evels

of iheld@ssibnnaftlay Fher sggdndnisitdedebbnditred;heafdg part
the results are given in Table 2 bel ow. TABLE 2
EXARPLE'S £1565nSPRRLERemt GTOMARRERT | FiunbRADH it Icgmplement
Fc EE}?I on Expr es}?i on Vector, Expression and . .
PurtH 7t on of i@ FESReg?dn, MENEGORL PR hithalFe  region is

SR ALYt 2 A3, SUSLUct op ol 139 Frge o
ncLHSL S, e D09, FEOLAD Pl BRI B0 e -
Ex = 1>, ' ' i f t .

oM o o Jo APV ARpes DBYLa0 TSRS gy e

TA - n e PricE b
Sequech NEPR £ Lee A Y EER A Cok R AR T

TGA CAA M TeAas3ormsti 3f RhbMBlechlb Bttt Nexpression
sequence of 5" -CGC GGA TCC TCA TTT ACC CGG AGA CAG EGA

CAGEEEbrTTiftd ptkawgst Usedtak then amal i fbgadvn of any

all of the genes having different N-term nal

sequenees. tHet f adilbivkatreid esubsegupnt tgeme Ci @fidt8iced into

procedure, an Nde | recognition site was introduced

| ntaeldachané, t hes 5 knopni nit s thandast Bamddly riesognirtficefied by

site into the 3 "' priner. The Fc region products

anpiefacddngi tduigalds oftarverpr itehsiiweee iatsertiédgi nio host

a vector, thus giving respective reconbi nant plasm ds
cells. These methods include, but are not limited to,

electroporation, protoplast  fusion, calcium phosphate

(CaPQy) precipitation, calcium chloride (CaCl,)
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designed to have parts of the total am no acid
sequence

W@RwsPr1a29.ys- Ser - Cys- Asp- Lys- Thr - H s- Thr - Cys- PPOGF/RR00&P03207
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s-Pro of the 1gd hinge region as follows. The plasmd
whi ch contained a gene anplified with the MEPK priner
was d. PKFcl nd .anchored thereto a DNA
Seqbacd Wt

TR £ 9t Lemp G gegrbiger fibgyr, and
Wi t t-d u-Pro-Lys, Lch was anal yzed through base
squEe%/ﬁ’i ng ? 3%%\%% SE@%%% 22a%‘grre pBREF A G HEediated
am p i nce of SEQ IDNO. 23. The plasmd,
whi ¢ a@%fn%gﬁaﬁ:ggﬁé gene anplified with the MSCD pri ner,
was namedr pMsCKFCl.+ak n hereto _a DNA sequence. .
coding for the CH2 ggge%ék}g?@f%% st:tgret TG W th thvention,
Vet tiger - QkeoMsPnathi Ch anal vzed ugh,pase ,q;
sequenci ng to have SEQXP%@?\D 24, C%%%sgpoﬁalgng nglyﬁgually
anmi petesiutesequense mf S5 | DN ARHAFT thhi i
contained a gene anplified with tshgésel\r/lDK'IE':l ﬁrié'{rrer é/\\/\gg%ﬁlowmg
nanecarpicthiaelcsand anchored thereto a By BeEEICEHM11200
coding for the CH2 and CH3 of 1gd, starting with }
Met BEESpdnpsCFan MWk @) was anal yzed t hBoRo oR&sec (HM11204)
sequencing to have SEQ ID NO. 26 corresponding to the
ani Ple2 lAEing PAEQqUENLE2 @) ,SEQ | D NO. 27. BER p/msEBKEamhii®hn1206) ,
contai ned a gene anplified with the MCPA prinmer was
naniel InAISAPE L 1 4L B2fthor ed t her et 0 aBDREY SMIKIERAEHM11208) ,
coding for the CH2 and CH3 of 1gd, starting wth
Vet BlE A PHCEAEGH{( AL @i )anal yzed t hr ouBh2b&PKSFcl (HM11210),
se uenc)m%% to have SEQ I D NO. 28, which corresponds to
SECHD /R-PEECL MM kdli)d whi ch cont ai RBal AOMRESECL (HM11212) ,
amplifi with the MPKS prinmer was nanmed pMPKSFcl, and
am@%ﬁgm%www)sequence codPhEL{BrPRIRS2ERAHMALL14) ,
arti ith Met-Pro-Lys-Ser, which was
ana%fl%le{lé’%?ﬁ}) gggﬂ(%g&%]géquenci RY2 L PH R FSESE B2 AD) and
30, [ S S A id
\/\hi%l\??lc/gjﬁcgie%%gc %ﬁ&ggmﬁ?i&“&@%ﬂw )pri mer
was nane MCPP, hored t hereto a, DNA .
sequencedrg%di ngtl:lf%lonrsft%%ea and CPBT Y19 | gd e st aFfPRgPinant
Wi th Vet CYs- , ' a through base
sequeldr%i ng to%§$§£%E6K?%g{b%5, & %%ﬁeddco%%% ds ggreral
SEQJtRoNO. 33. A plasm d which contained a gene
anplified with the MPPC prinmer was nanmed pMPPCFc, and
anchor ed duheteto anBNA: §941Ug ebéO%@Ql%‘/)%d'H 8984
CH3 of 1gd, starting with Met-Pro-Pro- s,S\M%lC%;IZa/aS ding
analoy bedtehi SUGL RAse byegHessi i e dharet REQMHD NBpically,
34, which corresponds to SEQ ID NO 35. A plasmd
whittle coretiaimeduaegentoanptid i eshiwiirh t BROVPEP gshtEm  all
was naned pMPCPFc, and anchored thereto a DNA sequence
codivtgitotrst hes@r2iaindf@H3tlnd doGith sdad t sungrimiatlh of cells.
Met - Pro- Cys-Pro, which was anal yzed through base
sediienchreium RAvelSEQOhDaND. a36yaxcimirespbndiaripono SEQces,
ID NO 37. The expression vectors were transforned
i N3 TECYeR 0P PUIBLSE] IDEIrace plepants t r Arefiplamnes available
respectively designated as BL21/ pMEPKFcl (HML1206) ,
BLSEFPRBCEREFCYHMPIRGPE I1BEDI? pNBICHRSe, ( HREERSS) fructose,
BL21/ pMCPAFc] (HML120 )hBé21/2§|\/PKSFcI (HM _1210) ,
FBREPPECTo (S E2EEPRY T 2 (PGPSl CAVHELE9 e ariets such
BL21/ pMPCPFcl (HML1213) . <2-2> Expression and
purification of 1gd Fc
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A s in the case of 1g4, bacterial transformants
prepared in Exanple <2-1> were inoculated in

wo empeztizve fernmentors (Marubishi Conpany) andPel/Keosd/ 003207
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to grow, followed by determ ning whet her they
expressed i mmunogl obulin Fc region fragnents. First,

eac st EB{)%%%% V\s/ausn %%\émﬁdbrﬁ]}]égg?%%%rgfq Btadngidic%rgonut oil,

Wt h agi ionovernig

fer r i doar, scale yr.e. The fernentor .
vvasr@rg?% ai%%c?éjat S%S&C %% 3@%@& o prédent Stutivet sidgtd  and
fromamagrobiggto erohi c _envi,r, t, the

cul tures were aer a?g%k%ﬁ%h sg%l-hvw%%aig{’ly_(a%%gggt fapgie&tgfmd’ and
5000Fgamid G GRREPENSAT £s fRlihe sbRguf Hinclent , UL LT £NLS o may
for bacterial growth during fernentation, the culTUres

Ver Be suppd efieifled oM R abrsOse @G ¥eashoeXtraAgts. V\ﬁ]é(ﬁmples

according to the fernentati on states of bacteria.

t heoful dwariqaibn eachetr &ferCDs80Qr¥ad Ug refl u88. 8RqAMAUCEN ¢ rogen
| PTG was added to the cultures to induce protein
expsessiexr). shod asl pupesnsergdfsir therast) thsad HQrad®, malt
to 45 hrs to increase the OD value at 600 nmto 100 to
120exTtrctoxpressi eteeb i nmueagl 0t8I)I nake, ddy®ean whey, and
formation of inclusion bodies, and the dinmer formation

of iherd@presssdopgn Feourrashe sich esl ir¢a ansfremimnt sul fate,
were exanm ned as follows. To investigate overall

i Nt FEREHUT a¢hlipdes si amnastl umheehosphabgl obuionife carbonate
regions, the fernmented solutions were aliquoted before
and®Rf t FFMHe rififdEten. PAEES oitrager esowrias] may be used
solutians were m xed with equal volunes of 2x protein
sanptBuf Per 1BnFOBPEREF5Phdr 8EedWen oF IHOASSDS- PAGEOSPhorus
gel (Criterion Cel, Bio: RC?d), under the foll owi _n%h ,

r edU S cBRAdi tTDnSONFRE T edfr opPor 8§94 Upes Ut ichyr éncludes
given in.FIG 7.. control, of 1g&4 Fc was run, in | ane

1 ,p(\%a}ﬁséufrhe %&W%sosqeéjn | BURTRNG 1t he SHRAUBHE W an8ydrogen
for ordi hg | e are sho in lanes.2 to

and t h%)%%r e%l's#]oﬁgfgre%ééf%n of 9t hig” 1506 “tHansd oFﬁ-iﬁ?' In
acc [ to LRl an 5 : p i onlevel s
e T v F6e 1016 PRE TR 3 aka Such e
HMIgks <t AN tsya how:4 | a 3

r espect is\%qelﬁy.%h%ggggeﬁri %9%1?6 I fltraé'si ggiéeﬁ§ggﬁ%a{n%¥an5urther
( Feid@giden hmin¥ha 61uyvas, itQini a8 es¥ethibrf ¥ LBeotETG G the
i nduction, very clearly appeared in all of the sanples
subjiaet.ed The IgATGf neuet E@budeNRBAIBNGad Nt dd®y adding a
reconbi nant 1gd@ Fc regions were expressed by contrast

Wi tdontdoeng Feuchnbbolammbhs@n hi@rd:6 de§ gigS sBRL® hydroxide,
over expressed, anounting to at |east about 30% of the

t otaimcarneynphobphont @i axsi expressadurIo guant i tat tnel yulture
determ ne the expression of immunoglobulin Fc regions

i n UHAIE a cehitébbasfrovtimat.s, iZmmogldnihign Ehe culture,
regions of the refolding solution were purified using

a PeEErANANGT AUANtY, colemaknpabyybydrayefsttronegcid esters,
affinity to i nmunogl obulin in the same manner as that
usERY i 1A o kFeveRd fyubkdfofmanesion he PWVBGDRtain the

pl asm d transformant was neasured to have the hi ghest
ex §§1|r8n in a desirable state, oxygen or an oxygen-

containing gas (e.g., air) is introduced into the culture.
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rate, anounting to as nmuch as 340 ng per 10 g of
i ncl usi on body, while the pMDKTFc, pMEPKFc, pMPPCFc

W@ 7pMRBPFCc transformants showed expressi on rBCEERG06/003207
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133.3 ng, 159 ng, 110 ng and 120 ny, respectively.
Contents of dineric 1g@ Fc in the expressed products
merﬁ ne%sured in the saﬂe manner as that used for the
cont Bfit i)

GIPGT HEHIT POFEECCUERtTS b odRerarliem@E de 45°C,
O Sb REeE TBLES AR, Blse (iR ganage used
it o O BBALE PO P LB ST o BEF Bt adBiyetion
eaRe IR T e SRS R RO RS s

I nckyss e RAAIRS sWekeat efaldad | ' t
what degree Fc was %e?%l%%% and aﬁggﬁgén%gﬂﬁ%gﬂkﬁgp Zate of
degneset di 8BI1€ Fendegpesseiver ectfdmd onThe dehal ded Beorein
proteins were purified using a protein-A affinity

col erpresyian xeg et hndu@sdtgidbuganabei hyf f esr fd-eep0t, 1PTG
a reduci ng agent, such as DIT or beta-nercaptoet hanol ,

f ol tovigte meddlectindphoeitiadlenclba SPSIRAGE1 68K t eri on

Gel, Bio-Rad) . The protein bands were visualized wth

a dye suchnas iQpomag$oluBir | | Fant . rddiGn 8 bSeBexpressed as
phot ograph taken of a gel on which protein-A colum .

| solagkssison t Hwdiest eimy r dfeol dediffierh t hbrpagh usaongeneral
bodi es expressed by the reformant HML1208 (lane 1), by

t hetP&irent  WEL Zoenyrioghaebe}in biict hegiefdr peeduced in the
HML1207 (lane 4), by the reformant HML1212 (|l ane 5 )

and RS mest sy ant bamobtaingd( byndizryphire eehls nusing a
t he_presence of an electric field under a non-reducing

con ?rf%h, PEPSRg vt h Yt TR§ERIFRE Yot EER - usetPBecking only

control (.l anes , 6 nd.8 ) . ., shown in FIG 8 ,

al | " HES g@?§%c fr%&ﬁiﬁﬁi?nusedébﬁl?%e t EQNtRdpeng  the
fou Q. f I mer al t hough the anount thereof . ,

di fime‘j“r“%erl gtl%%g%?r% dezﬁ’rcee. £59 gnl\l-téC%ﬁ'IOHg seqﬁ?éﬁééfugatlonr
anal ysis /A ecagni A e of, .l Fc._the
N—té%ﬁ#ﬁgﬁgﬁp 0 aC|déggah%%%gfdgsérrﬁ?%%?ggég erddfon with
postsédiansleat i:9Rak sPr ocgssi N9 as whe . 4 C
!n!t?al ne?ﬁ!g !nesfesggue r%%ai%%é%%w %ﬁﬁ%ﬁéggfhearglnlne’
| ni &y aleifBt N by R 18CC Ul el Ve Progssede o) ging
or along with other amno acid residues to give am no

aci theemronces @uriereny thom-ihe desiffd BN@rotBin through
order to exam ne whether the nethionine residue was

pr otiessed shy verioesl thiyneieasephi & f fai@ntadNganmsAak ration,
am no acid sequences of the 1gd Fc regions were

analgre eskdharidee Babi vevBrisenghases earlahinl rétrohtt 8graphy, and
Seoul, Korea. The analysis results are summarized in
Tabllgrafilpebbien TABLEhel dis Seecorminkdliloa.4 Gehbeally, this
initial methionine residue remains unprocessed in the

t r arpficdidinat spedcaavil 1268 wary HvmpDBsatiqw wandh 1gGknben  to
regi ons were overexpressed in dinmeric fornms while the

f erREANEE Br FeEYt $06f TRkRIGOT WHMILL? BRrdamgsHiE 12he refolded

have no .initial nethionine residues as
protein only of lower activity than that of the water-

soluble protein.
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a result of the accurate post-transl ational

processi ng. Taken together, data obtained through the
wa@bwvermaed i oned experinents indicate that whenPEIKRQ@6/003207

Fc regionis expressed in E. coli, the N-term nal

sequence thereof determ nes the expression, expression

| evel, dIHE roporg on nd N-t nal processing ,

t her eof , e gm CofPISfi]Nt| 1nvention can

t d le b ,
et Bugr ans%a digpes enﬁor?e Pl isﬁge%@aé%@cae & etive
Fc E.Iﬁlgu éﬂ)tl%@nn% ?gé‘gﬂ.hql Q:%Vto(idt I?)& Rir Ieselnrglt ent It%lonlne

can be use enhan serum h € an

physéol @l il Ackdad ty-Ak .t he, Physi ghom cally, ge%&)é:\é%sed and

pol ypeptide |inked thereto w thout 1 nure resp

5 lndp%diwbdiugqte tlamddlahl %&oeensagggpﬂyélﬁﬂhgg af! dnitial

resi dues . EXAWP Construction o
I Mmugioigl aliwld n ﬂ@%ugc RedioaBd EXphes¢i@n Meatab+£3a! >codon.
Construction of 1g& Fc region expression vector To
cl ohep@tnftearey olrai BxE6s$£gd Ol’hdrrﬁ@lh@ﬂk@ﬂlérhe d¥ N4®e protein
region of 1g&, RT-PCR was carried out in the sane
manpeodias: thetingsethe aimiltg@d ketheghome T6 AGRALTPodies may
genes having different N-term nal sequences, t he
f ol foWéehg ani mersuner e raspdnsT ABRES Sildieen® ' 15 i needidd  the
the sequence of 5 -CGC GGA TCC TCA TTT ACC CGG AGA CAG
10 gatlereaticTriCest shdramt appkpedef doxtihe However, when
anplification of all of the genes having different
N- t B AEFoBRRATHC e dTROG kbiuliinat B arsaberquént tienpresent
cI oni ng procedure, an Nde | recognltl on site was

i nt1'y Nj HitSo eéﬁlﬂ?séﬁdt A8 - odilmertde dmdtdaBamethionine
reco noé_llon Slt o the 3" primer. The Fc region
pr oﬁ%sc]t CampPi f i (99 pAfrsCHiavase pri nerknegspsidase, an

d h
A S R, e R SRt -
t ot €] Ar - L
< AR A RS R Hghons
W' t Egkgégs (ak ORE% oSt pr%gPa’fﬁ?:cM 94,

arrp%lflgL CS pri mer was Hane

an hor h e t.he
angl%l@' felldngéGZj%ﬁ‘gL@/l ng vvltﬁyI\Eﬁﬂ{a?:’rio-zt5 E\(/gg l@ 'ggrn o
V\/asde%:!'é@ﬂdyz@rg theoughy Rase %@H}JGMJ&&% h@f’et§gQﬂr%teln of
corresponding to the amno acid sequence "0
SEQrdarer 3Wodhehpllasnid whi.ch gonaibhed @ &eNe2e5:19638-
anplified wwth the &MPCPSS prl mer was narmed pnPCPG2Fc
and sgichor eb aoher efaames DNA seguencep gk g f@ipﬁé&lgﬂZ and
and CH3 of 1g&, starting with Met-Pro-Cys-Pro, which
waPerdliyaedon M bugh-S2ase08egueAchnggé ordwpived, SERehDfused to
NO. 40, corresponding to the am no acid sequence of
SE@M Dh@unéylobuplmski drediah cientaifeeded ggnaminopeptidase
anplified with the GMCPSS prinmer was naned pnCP&Fc
andanddr e’dﬂﬁt hérktinla MR isedunends qodicegskdr tichearCHtent
and CH3 of &, starting with Met-Cys-Pro, which was
anzﬂfﬁeéePﬁ? o k‘fé@ea@éqge@@w@eﬁ@enaeet@@qﬁ NO.
42, correspondi ng to the am no aci d sequence of SEQ ID

25 NO 43, RSSPHSR BERRPEH Soritfai ihed MAngenaedipni fekerine the
Wlthstth%r%MonaH“ c{lflcatlon of proteases, the ratio of

20
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named pnCCV&2Fc, and anchored thereto a DNA sequence
coding for the CH2 and CH3 of 1gQ&, starting with

wWORWIQYLH2LYys- Val - d u- Cys- Pro- Pro- Cys- Pro, whi PCT/KRS006/003207
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anal yzed t hrough base sequencing to have SEQ I D NO
44, which corresponded to SEQ ID NO 45. A plasmd
whi ch_contai ned a gene amplified with the GMIVESS
pri (rafgrpgﬁs/as %%rrelaorb%ﬁ?ﬁ@ énanbeanéﬁg?%ﬁl‘ﬁwléf et@rdonAed by

i f he CH2 .and f 1.g&, starti, .
¢ BERer: 08 Hdred nLee BB os s e Ry nfS T usion
t ' h SEQ I D NO,. :
26 e, e L s aRata b R P ek g b dimeee s
VECHOhSe M &) rt@l'%stnggfﬁggc}ﬁmcf JF c)y%g%%{lghé%ecg DsEugl)fitd% bonds.

prepare transformants respecti vel

BL 24 paRACP 6 i 7 -
BL21/ %GZ %E(@ H%%, 2lGE:;(ﬁcg'%ﬁ?%{rlr(:cv('jp nggngfe? H%%‘%) )éiLr?éf ention

BL2aApidE@E £diMbEdL8) of S3cdrafXPALSSI@Ye bonds, thereby
Purification and N-term nal Sequence Anal ysis of | gcﬁ

Fc Pesdimy ttee thasonhatigid oft Bet PACt Einics .

transformant sprepared in Exanple <3-1> were inocul at ed

i n respecInveadditent or sheMapubisht CRaMIbnaN@an produce
allowed to grow, followed by determ ning whet her they

ex ptaswed liopmldogl Bbulieyibasr egh ore f ragoent Sscalkhe than can
culture conditions were not significantly different
fropPntRidd ovel frptthiodber 1@ Egamdlles | g2 ifouneglabulin Fc
fragments were found to be overexpressed under various
conff¥iPBnsts ipddvgiedg attemperigtidr of Addimgfi.cenposiin@nto the
i nducer concentration, etc. as neasured by SDS-PAGE in

a rsdahgetofdrerd PaG ¥oshBRR2ERELGesumt which 25%1 Fc
SDS- PAGE of the fernmentation solutions mxed wth

equatINA uhds VFCEPEFSEeT n AkhpPerbidedr onAN | fom F&  cell

fragment was used as control iin_.lane 1 while the
1 AEEs ORFLBSRE Bie t RACHMECITR o RpTD ] BheFpaand at a

H 7, a 121 re,run in lanes 2 to 6

rg/g%%%lt‘% voer]sld yé._(ljv,ﬂ&cos goedgﬁnq/r{“ I‘—'Elcéorgl?gafscp B%Gtﬁ“ét]i‘“?@e"f Korean
tr or uged i experi ment, over expressed.t he

Fc %ra’gngﬁl?%sr} ig%é c%bn%é;%t&ofl%i %EEF"F% Iaé]@llgﬂur?‘?g%ﬂl?éllm Fe
expressed Medusts ) r [nt nner _as :
descér\gl%bed agovesgcg}q?g xg%ﬁegg%ﬂra&en gztu%%nggsé utelxgﬁgssed 1
were disteiptedusid thgwat efri nggl ubl st i

the cell lysate were refol deg, a?_ter ﬁhls%:iﬁ &?ﬁ‘ﬁéé&fl body .
regidevielragMeRhe WergeBEhtf i ednishnto Proffi n'@:oduce an
affinity colum. The purified expression products were

N XieehunolghoBupt Ot Ecnrégf@h eabuhf oicfaesrofsanfgHUGENG to ¢
agent, such as DIT or betanercaptoethanol, and

sepgflat &y oputSfy SRH- RACGE igClibesh ordrly  Bifo- Badyecombinant
The protein bands were visualized wwth a dye such as
Codmeswiog LBpul in aFi¢ . ré&dien Ibrtfadwinghe heagkt refion. Thus,
el ectrophoresis. An 1g&4 Fc fragnent was used as a
cortheoimeithoflanésthe apiksenthiiheedt ier ssrofurelse af haghkeptuseful
fromthe HML1214, HML1215, HML1216, HM11217, and
HVEYZE8™we £8T 0 bREPIERNoh  Hameso@lelnlgn As i gegions on an
understood fromdata of FIG 10, the expression _

pr d‘(ﬁ?&sgrb?ltﬁ@ajﬁ a‘_ﬁéflﬁlf%mjﬁher yield than to conventional

methods.
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al t hough different fromone another with respect to
Nt er m nal sequence or expression condition, can all

wo eoomozhiizers . I n order to exam ne whet her t hePCT/KR2006/003207
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nmet hi oni ne residue is processed by E . coli proteases,
different N-term nal am no acid sequences of the

dinmeric | E egi gns were, anal yzed by, t he Basic
Sci ence Rgsggéalp%ﬁ%nsfaispﬁ?ié’ i Eﬁ%efig?s,e%rje%‘.’enftﬁ@n relates to

i ni ti,ak el ¢l resi .was_remved from.the

pr o%‘uct:L g‘“ﬁ%%?ﬁ@%z%%géﬁ% RINTPTSPs 3PFQRA T nightidie above
bot hepfoMhi ch have a proline residue at position 2 . A

s apparent fromthese experinents, 1g& Fc regions can

be expresggd ORmAndbH AR1962FR 1R qEon Eglr)]{illl%éncgdln prokaryotic

additi on, da_ta _obt ained in the a ove-
expeeil Mengsch ngs caf ecdhatadg dhnbera paL BEAGC Ghod does

an 1gd Fc region determ nes the expression,

expnesshave| syekifidarmy, pEAPEsd | omad-iMit bl Paltions. one
processi ng thereof, and that Fc regions devoid of

I ni ekahphet hiapplieateshdiesusandey REeadleedrOR SndB&Smation
scal e by taking advantage of the Nterm nal sequence.
Theofg@ demjuggitensiiaht @ ned-tadeordtiuagt 0 dJAetpLESEM of the
i nvention can be used to enhance the serumhalf-life
andcphysiatiogicwrigéngvihy oimirteglpbysiol Bgi cedion linked to
active polypeptide linked thereto w thout inmune

r espor$8i9 ndEcti®n @pecibicdid vaddimited.of écogeewarsple, the
am no acid residues. EXAVPLE 4 : Clg Binding

Ass APTROAPELLBA T deeeken nenghether dheg derdwatdevedinked
prepared in Exanpl e <l-2> and proteins correspondi ng

to tRESEEYT edilons/adomukdEiobul id  &hsr essadapn thay be

E . coli, transformants an urified, bind to human
c g JI’f—"teeré'y Y| PRR ?m%gapb%n%lrﬁé%ray (ELI SA) was
carried oyt as_fol r.oups,

lLows. A s test
i munogl obuT i - Fe rlg\é?ldﬂgs pP8ﬁ3G% 57 Sr he&EMIPYREE afetracts
HML f or.eant in th b . |
wor S AU GETAS, ° SRERRRERS 4L A BRAIPRRRAR Gt a0
I i 4 : B d. ,Th
{eatoi b dRenha 1add et B e o hS e Examples

b ti . .
co bonae, DUL{EGs (BSCPE) o SpEOAURL) OBl on sncaoc

Pl apSpt NN Ghd RoBlpasPY 10fxR0Q, NG PRI p et

pl ate was coated overni ght at 4C. Then, eacgjhr

washest et h1PBed L3/ Al pr@raMAd 10 ™ non-peptide
Na2HPO4, 2 mM KH2PO4, 0. 05% Tween 20) three tines,

bl aedkigghesi.t h 2256 ate rafeda d¥aapkieng thufeerinfdMoBO¥bALin heavy
serum al bumin in PBS-T) at roomtenperature for 1 hr,
andchweished &gain with the sane PBS-Tthree tines . The
standard and test sanples were diluted in PBS-T to a

pr edet er Mifhetthe orseemtyr didlon-lafd addetd too be enhanced, any
anti body-coated wells, and the plate was incubated at

r odPhYEipgeracat by f Gictivie r pahybapisided mayh HBSEethr eethout
times. Thereafter, 2 ng/m Clq (R& Systens) was added

t o TIREISISL e BHU baddOned a3 r Gom PEsEirat uperfeer 2 of  the
hrs, and the plate was washed with PBS-T six tines.

200" Hi"G ¢ 08‘15%1106‘6 HPPLRT S e REFARARCHRT i thuRa® present

Cl nt i bady- per oxi dase .
PN - PELR a conjugate. Such physioclogically active

en@:@d fgpea non-
wel | "was
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conj ugate (Biogenesis, USA) in the bl ocking buffer was
added to each well and reacted at roomtenperature for

wdaz2dr/021489 er each well was washed with PBS-T t PCBER2006/003207
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times, equal volunes o f color reagents A and B (Col or
A : stabilized peroxide and Color B : stabilized

chro en;, .DY 999, .R&D st ens e m xed,, and 200 ni _

0 fpgﬁ%}?ﬁ%%‘ﬁse %&ugad%‘)?% %%\%%B b | Ereadiiingwe prgventing

i nc [ on,for m n, . Then 0 0 .reactio .

ter }r{ﬁ?rﬁ% i oSt s%%i’onf”hﬁc}ﬂ/l sjtff%ﬁﬁﬁ CCXEPg,m?\%'S a]dgéedfltel:}klns'

eac I he usi.ng a m croplate.

r eagrég@%]ﬁo%kgglul ‘%%ﬁ%fﬁ%e ggsgp%%’ncgnglsogles’ growth

sta nd - d ru an .

Thorfestlvs are sraaniaim oottt Fl ittt Fhalfation
becismynagl Qhulsn SErhegho REASRIiNS, PLAdHERTpiABins or

. coli according to the present 1 nvention exhi i P&

mar kegdptdredueed 1bsndeade afitiRjchy, t @eCb o NG gonists, and

results indicate that the inmmnoglobuli'n Fc region

pr ofet g td viest BadpaeSEsYudsneaBteéon, rarely have the

risk o f inducing i mune responses such as

cytotoxiciny am@icatlani mafdreninbtife bodyawpessusedfas the

a carrier for physiologically active polypeptides in a

conplugsitce dodcanl L EXAMRLIEFeS polgsayt fder Bhbdludg thoufa@g growth

R, Fcg RIIl and FcRnab2 Using ELI SA | mmunogl obul i n Fc

i s keowme,o diowtht hatenkee metleeptiegr doepbne s yooktly Rbrmone

and Fcg RIIl to nediate effector functions such as

ant Forpsidependehideyt dnériréerons Tandet énhéntemdret meceptors

t he i munogl obulin Fc produced in E . coli nediates

sucke &f frectimterfaconons, dachanof the recept-ocdubds type I

obt ai ned and assayed for binding ability through .

ELI SAterfiedsn t he LHeRfBRGE! obul $FCFo was @Eayed f gitimulating

bi nding to the rfcep,tor FcRn, which is known to have

i nf FYERES oA FRELPHERS ol S8t aboPF Rt Btk iTunagr obdr i ndr =5
in the me nner. <b-1> _Construction of Huppn F
R, Pcg R ITQ'gn_@:Ibe’Fc_Fg)abZ_]‘éXpr_iési 6&5& Fgflns'ggt an%NA“”' -

y sol d Lph bl qod I
vebyd oL oo Jq omaun per gher g, oLaod mmnonyglcose, o
socshdo 4T 1 ST PRoAAAERL Yt 0o,
th = d T f .
oyl FELBSP and BET) Taagnge N LS d8 ST case

r eSReGldnke cTBHR] ro@lde X Ph SIS Ak 14REHE 82 88CA0T | Balsidase
thereto a dehydrofol ate reduct ase gene. The

r ecoriHaamd pEVRPOaphbasB-tdiusrRugRal edu@sylcholinesterase,
transfected into CHO cells. In this regard,” CHO

cel disvEimasenocill ada@dtat dedzaWakyDise X| OmbgtateSafer lipase,
b-cm cul ture dish, incubated at 37 OC or 24 hours in a

5% I R-adsrG ubatmratcdrd -washedt iny ce fdddorOpt iaddtMlhydrolase,
(G bco., Cat. no. 31985- 070) . 1 m of the Opti-NMEM
comaitralg dr@iopgpof dpshO0Dy ebsparioxedaset hetcnd , ofinterleukin
Li pof ectam ne(tn) Reagent (Invitrogen, Cat. no.

183l oepokingf tleindigionpraltiecdned (o Ist afd—f8br20 THFnbinding
the resulting m xture was added to the prepared CHO

cel PPt eTReseCtel | s MATFEPRABRbA® VAt 189 o2 gter,1gmacrophage
hours i.n a 5% i ncubat or _and refreshed with

Dl\/éf\ﬁﬁill?le’s@pﬁ rﬁa&ﬂ:o%,tﬁ‘ cell factor, protein A, allergy
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10% fetal bovine serum and 1% penicillin-streptonycin,
before i ncubation for an additional 48 hours. |In order

wWo eoogebaed transfornmed strains, the cells wer ePCT/ER2@H/003207
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with 0.5%trypsin (G bco., Cat. no. 15400-054) in the
sel ecti on nedi um a- I\/EM (Wl gene, Cat. no. LM08-02)

whi ded 10% d d.fetal b 1%
penlcgtlurkpftng% (reepflglr%c: n cégj&lggoﬁﬂliyrﬁ%\ggg%ﬁiﬁéﬂnmerumtoxm'

Cen? &be19at JFEE‘ CeI ng’zf' ffa% g\I\Edtl?IXor suppressors,

ugation. S t ranSPoF med et

S Sl A B A AL o,

con | r Lpe
cort| wacmec kg iy PRia RSl SEPESaRcy, pionsy

Str%lyébéyﬂdtédncQQ%H%@O@EL@EM@C | Bn éb@fg@ﬂn@CUb@kﬁbglobln,
I ncreasi ng concentrations of X (Si gma, :
M 84Rrgmdirgm 20 thivbhlian i neseprdt of QQtDM@Mﬁfy t\yéptlde,
vveeks <5-2> Production and Purification of Human Fcg

Rl , tkeguidRinddandni-c Reab2ofFcqg/1Rl,, Fegt& | | varg, FoeRrab2 vIII,
were purified as follows. The selected cell strains
wer Bactac ulXat ethd nfagldr BAAIer pléBluhgogdiatactiozating factor,
170009) at a count of 3.5 c I8 cells per factory and
gr ofbrin-37An@ihgr pePthdear s uirnkand9e,CORt femhridnese, ahdrudin,
then washed twice with 1 liter of PBS per factory. The
cel PEOVire Guppirenehiied mchelIl | inegdnofnhhel produgstlilogenase
medi um CHO- A- SFM cont ai ning 0.3 nmM sodi um butyrate .
(Si gARibitar, nIuPEBESHR) Ghenwaiseur kPRt 33 D telek-gegived
CQX2 incubator, during which the expression supernatant
wasIF Ry ef agt %‘Ver?pjo‘%kf?éfla&aﬂr?"‘ttf“n@q RTy ottRfdermpb growth

ol Lect ed super nt was centrlfug f||ter
hr bHo o CHBBAREACAIY § BRP MG U A gD factor, bone
conc ntr at ed usi nl% a. concenira i on system (PALL

Hsg15€70POtEHE | 058G bYPH chel MG Sepi}}tgrlgggptln,

cha{:%gédl %Eeﬁﬁaﬁ* (Eke a%%%hi’ ‘% QIS-TLQ 17 ect%.zx)e tissue
hmsgg%ﬁvéﬁin atf£5%%§3§T 9131£ ngoﬁﬁg F%EkﬁyQQd inhibitor,

FcRnab wer e “bound o 't he Ni

R Eo)1 AN FCRNGb R %lﬁ?par %%%r?é‘d pui[xhﬁ‘él‘?ﬂmhgm LR rmone,
col umm usi ng 501V NaPi (pH 8.0), 300rM Nad

i m dazol ez iver %Brﬁéﬁ@Yréigaéyn@dhggmbﬁeFcﬂefﬁe-GB%WE%gfactors
R purified in Exanple <5-2> Was diluted to a

congeng s at hepvef gRowbhMHadkokN RBIi6RY hetlrotabpHuet gdctor,
onto a 96-wel | pl ate (Nunc, Maxisorp) at an anount of
100andbgqreyamml |, fadubr-igubated i-aatiBuhetis aped{ds0 glial
that the receptor was attached to the bottom of the

96- detivar aheur&actphiedl | fattdihe @6tweh| pleatrepmihls inhibitor
washed three tines with 300 m of a washing buffer PBS

( pHEFCH)r ,c omtiatineghdc08%c Toren- R2OuAIMes c,c .Cat payathyroid
0777) . Then, 300 m of PBS (pH 7.4) containing 0.1%
Twekprigneand B9 BSA /( bovedeetsiey, um sPanedingr esggulin-like
Cat. no. 0332) was added to each well so as to prevent

t heJTPHEsi r abPELET L achmEENOFOBEHE. sub8PERERY t 0 HRECAgON,
bottom of the well and incubated at 37 OC for 1 hour

af t SROVFIEF FHBLP caBPPERES T Ut PolvRERE1de, gastrin” releasing

peptide, corticotropin releasing factor, thyroid
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conpl etely renoved therefrom Wth human serum I gG and
the Fc separated by the treatnent of human serum | gG

wowrah/opapai n serving as controls, HML1200 and PE¢EKR2006/003207
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20

25

HML1201 product purified in Exanple 2 were diluted to

a concentration of 9 ng/m in respective assay

buffers.. fallowed by repeat,i a 1:3.serial dilution _
vvit%tjt“rHuelaz%ngmﬁﬁF?‘é?e’sevaelhtocr{l%ﬁég.’ 1&)6CW990‘?rltrhe myostatin,

di | s pl aced 96- | plat

andt S B Beac NEREED yohesfinsd S aEH RsRbfgr veer
at géﬁq:g nt 4 at nd l.s r S L X

ti rrges tﬁé}a V\I;Drashlg%lgﬁbu #%ﬁa\ﬁlﬁgm erC%togﬁe!%%%e%léor’ ete.),
whe ; e 12 Rredu and t
con%%pstf&gl ?Ng%g%h@li%%éjmé?ghéhcg%?leggt ogtE ép'botétég'r% o?urface
t heayelder] akeg. vees pound foskcg Rizaa 110000019 20, 23,
di luti on of an HRP- conj ugat ed goat anti-human heavy

chaz®m, ani, bogly, (Guen o), ARP308FY . ) N aBnassayaPulhelinodies,
was placed at a volunme of 100 ml in each well and

al | pyettlomateaat ibbd 284 fartiBolQurEsagmhddtSh@kigng atrv, Fab,
aconstant rate. After washing six tines with a washing

buf fa’, FQELNL einda mybhstanat e/i(Bl9 kicaseeaneeccEat. aRPigens.
555214) , which was able to react with the HRP

conTheyat@y sdicliogti el ant | hodiyve wasolpicepedden eaefulelin  the
and reacted at 250C for 20 m n. The reacti on was

t erpfeRandd Wnivieht 20N suky upé ca ard el ven f agol, omaynbengicogluced by
was neasured with an ELI SA reader (Ml ecul ar Devi ces,

m cIVHtEace Teapeinagion5paMNg ABrekarydticFlagliy,, such as E.
al nost none of the Fc proteins produced in E. coli
boufflto REg SRKARHPEECh FisdA Sy gGUad £&, Wseslk cells, insect
gl ycosyl ated, were strongly associated with Fcg R .
<5-9f>15]7% fOH5i nd%eﬁgst 0°EcHeR PP W RrAUARAV_ eh@ing one
| gG and the Fc ,separat.ed b¥ t@e treat ment of .humap, ,
ser®Um Y& (W PSpaidrEer FPhg Ja%n%oﬁ?‘%q‘gl s%hquazoglaﬁaglcal

ARG BEGRly B e Bl <ot ver e

di I%‘ftelal a concentrati
car bonat uf f 9.0) ., foll by.repeating a_1;3 .
seri al dﬁrgt%oﬁk\?\né?#% egmggfﬁgﬁgﬁgggu#jgr ps%&%ﬁ t FHRSTELon,
100,41 s 51 sl it oR c c f R
96-?/\/elll p]IJathgl andllil ncu%\g?égggl? %8%@8§@123r‘#§3%:§836%1ng the
thatuiibey vershdtdached §4 thenRetit oy ofuhhe Wselkbpoietin
pl ate. Each well of the 96-wel| plate was vvasheg t hree

ti mespoy tuly 136008l yofn s RilRaob U £18ks GORsIitingd aff EPO-PEG-
PBS (pH 7. 4) gcgnt%slli ni%g 0. ?SQ?T\A/een-ZO (Amescg, Cat .

no. ifhihbhlotbhein 880 rdgieh amodssAy cbHffigit£onstisid NProtein
of PBS (pH 7.4) containing 0.1% Tween-20 and 5%
noredraftugdity Midk EBufid 0 tCatexHNmi t2 32 )dasassadldedhbdf-1ife
each well to prevent the undesirable attachnent of

ot heomsurieslt anvge soront ot hehbonhtomref EPPe bul |31lsandcavaBranesp
i ncubated at 37 OC for 1 hour, followed by conplete

r engvegenof, tdaewneast icorseswsingt iggmerFheoFrc PRI heving improved
purified in Exanple <4-2> was diluted to a . .
corkEm dgildnlafed g, ithet hamaseahosglint Fen regdon nflevoid
of the dilution_was gl,ac,ed in each well of a 96-wel | .
pl dtfe Yy HHitowed esPieRERe afePBlusE (a3 nRguLEOR; Rclusion
shaki at _a constant rate, The wel|s were washed siXx

C 1 e el PagoB LT FEIOT AT At AR Heph Che Present
anti body (Chem con, AB3282) , which was able to
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bind to the GST (glutathione S-transferase) of Fcg
RI1l associated with the HML1200, the HML1201 product

wa@apa7otE2econt rol s, was diluted 1: 10000 in t he BEEFER2006/003207

10

15

20

buffer, and 100 mM of the dilution was placed in each

well and allowed to react at 25 OC for 2 hours with

shaki n at a cons%?n rate. Subsequently, after

vvathrF HR8  WEPHs &I Useimd® \GPPRNGeWASRT §TBIf hat f-Lbte and
on %7500 di luti,on of t eatlb%g%,agalnst t he

rab% Y45 %88%7 i ACEhE b saPtbuftier SaPaegdCdhl achctive

FII eact.i on at for 2 hours with
sh Olr}’é)etlggﬁng?nﬁ d A SR hewég’v\%?lr 1 WHOUREs hegponse
Si X; Wwith a vvashl ng buffer. A substrate was added
in t e sarre manner as in Exanple <5-3> and col or

i nt ensi th@étﬂ@aWc?é}s\Ma?alﬁtg E‘k §§F ??ggé £ A F&EN on may

in FIG 4 , alnobst none o proens

pr oslicEsk 4 thdg - tmd%hbodmg f@ll':cﬁ&n | é’%%lrr% egu%QChgcé:{re set

and Fc, both glycosyl ated, were strong ssoci ate

Wi thorfteg 6 | L11eehn ASSRE f e bhoEi B8 1R RGRRN2M LR the
human serum | gG and the Fc separated by the treatnment

of lhiwian ogethe pgsaMtt Anpapaidn serving as control s,

HML1200 and the HML1201 product purified in Exanple

<|-2> were diluted to a concentration of 20 ng/m in
respective carbonate buffer (pH 9.0), followed by
reg@@MPag al:l: Sosetiadtidin udf omumahh Inhenogilbbaaie IgG4 Fc
buffer seven tinmes. 100 m of the dilution was pl aced

on Regdienwel4pusis sa 096-Wesitiorp| dixprandipncubat ebhietfi4@€ion of
for 18 hours so that they were attached onto the

bott%h 8F Rpglds- ield NplareindEHadieawenteohna higsigs- wel |

pl ate was washed three tines wwth 300 ml of a washing
buffer consisting of PBS (pH 7.4) containing 0.05%
Tween-20 (Anresco, Cat. no. 0777). Then, 300 ml of an
assay IBuF PRt RisHiont Phgl @4 HiBS replon. a¥prsamisinmivagtor

0. 1%Tvve§n (1 and 0, 5% BSA (Anresco, ,Cat. No. 0332)

was added<t & Qﬁshav\gﬁf‘vi’o%ﬂe@ﬁ 499dofindesirdbpe the hinge

oo R bRl TR RAB0GE e Pl ARV B8 b out
by%%gpgﬁfhﬁﬁr%gp. ng b&hgdrgg%l ogersvgllr}%[tjltagsg ﬁzpef{nplate, as
coneanblati of Al S Ry g égéfyﬁs&'ﬂamog%bo 20 61 o
of ace

[ution Was in eac

pl %tl%o@ndu@iﬂgow%d QPaIﬁp?a(R'NAat]%M QL 2(hy C?i\‘/%e%ﬂ tg?(;( gene

sha ing at a constant rate e wells vvere

ti ep1WEL Bat 1h Washi NngePESFRIG Ashabbithe total RNA as a
anti - GSTanti body (Chem con, AB3282) ", which was able

t o thinpdate wheh GhE (‘ﬂgﬁubﬁtiﬂ@ﬂﬁ-sgebr anspet ase) @1agen To
FcRnab2 associated with the HML1200, the HML120

pr atpdt fandehbe hentndl &if faendi |I\H-&:édminé.D0§)@q1héhd€f$€ pairs
assay buffer, and 100 m of the dilution was placed in
eacit \mlltneaﬁdraptmﬁd:dob byead a0 XOGC flomn?d BouBsand 2, 4
Wi th shaking at a constant rate. Subsequently, after
waghidng ,t Radwel landsix weneesiseidt h dowdshi hgtdnd farsuldB@uent
m of a 1:7500 dilution of an antibody against the

r alfBPe SAPRBBAYPFACeHE sy Wi fler reraorpitdeond siiteeaofd the

initiation codon ATG, necessary for protein expression,
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Fol l owi ng reaction at 25C for 2 hours w th shaking at
a constant rate, the 96-well plate was washed six

wo pove®2MRe h a washi ng buffer. A substrate was BCOE#®2006/003207
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the same manner as in Exanple 5-2, and color intensity
was nmeasured with an ELI SA reader. Like human |1gG and

S'rZv%%i%&%ft%%eﬁfééé2??%??'&%@5%8&% SR RRHE: : B, 4 ana
L ~ PR ' , i netic AN .
of HuniP RO T gt & UZa S pRARa: P 1B B odon

n nj uga > Preparation o uman
To e_a. n_EPQ.(eryt hropai et i j ugat e, .
L o ER R o RS hnbP] P8a2t hr S0gn S PR fefpgregion
tot@lo i sQbat edifdumebl oggrigelis and ghonad Nt erd, ang
pBl'uscript Il (Stratagen) vector, thus generating a

PBl uekh-reect pito Tat ramsiey Yﬁ?véé\%ﬂedtj@ﬁegﬁnﬁitﬂt @n@N same
ani mal cell expression vector p /dhfr- (pCDNA3. 1

(| nvd d41a@€A o0 NMBARYe CONtrAINI RAvanghf Fegoit®)ive t RRcombinant
pBl ueEP was digested with H ndi Il and BanH , and the

EPQ@ pend-dsont Bidienplbsagaente it sabhatnesl W& parts of the
inserted into the animal cell expression vector

tr eadted wartind hecshneequestad qiliwiseerzys€Byr+3lys-Pro-Pro-Cys—
provi ding pcnvEP. This expression vector carrying an

EPC gerferway st Panséiedthed Tioht oh CHE cwldion, aapr fokliaws.
expression strain, using a Lipofectam ne reagent

(G bco) .Thrheleemid weieh tewdrdaedi & hogradatliiyfied with SEQ
I ncreasi ng concentrations of MIXto 120 nMto el evate
expFesiPon 1eddfis2t WesespregponiaBEexpres3egharet grereto a
| evel s, higher than 100 ng per liter. <b-2> ,

Pr PPt 3¢ BIFTHE HATHAIEPOIPES dbisirB* NAL DAPER ARBLd sequence

e nte bt Py Behr St G5 MRt VES 4R SR RREn hrough
EPO TR SRR NEANZG PO PATE hh o Tt o G SEBRgIMRG to the
SPOLEHL 485 Oyl A0 SEOEEGTRR! 1t e ol umicr
29k S0 YAPLGILL, PRI D) 3 2 v

al | oyed tgsRact Alq 490hHe? Mot N 9804 | @eqtﬁeence coding

agitation to allow PEGto selectively link tot

am fo- t gf M\nabr-RNL10f 2R d8ibtakhieed: dt &M Xfh Met-
PEG and EPO, the reaction m xture was subjected to

Si zer &gl anped) oNMBiraghaphyasisi R taruRed dexRough  base
col um(Pharmacia) . The EPO PEG conpl ex was el uted

fr ocsaduecdabuEd HavEaoSH® ITVNoOt 85 S tuntedmstiaipe tbuther amino
(pH 6.0) as an elution buffer, and EPO not |inked to
PEGciuhrseatkede PEG ab@ T n&y. ByprAdotdsyidvvériehPEGnasned a
linked to two EPO nol ecul es were renoved. The purified
EPQREG agriplféerdwas tboREEnfPatied. t 6 Bndy2nivas TheweghpmCPSFC
this experinment, the optimal reaction nolar ratio for
EPGnd REGhopedvitdiergtohea hiljResseaernad vicegiaad for an N-
generating the smal |l est amount of byproducts such as

di n*é?@}lf\ﬁas adpadacsd beequencs s§artsng Jgigy Met-Cys—Pro-Ser-
Preparati on of conjugate of human EPO PEG conpl ex and

r ecofbir&ant W}}ﬁﬁﬁhoéé‘i‘%bﬂﬁ?\rw%g"rkb‘??uﬂ]i’e pRefuencing to

Cor??allveex %%8paE8d I\II(S] Eﬁ%r,ml 80r<16e_52]_o>on%§1g to the amino acid
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i nked to an i mmunogl obulin Fc region produced using
the HML1201 in Exanple <lI-3> 1In detail, the

w0 povongkobul i n Fc regi on fragment (about 53 KEEd)/KR2006/003207
prepared in Exanple <l-3> was dissolved in 10 mM
phosphate buffer and m xed with the EPO PEG conpl ex at

an EPO PEG c - Fc regio |ar ,ratip of 1:1, 1:2

1:4$%ﬂﬁqu989%g?%§?19tﬂ?'pﬁgSp a0t Ih PRGN gene

of the .reactian,s [ adj ust.ed to 100 a

Fedig B8 it ractbr, 5 "SuiE Po e ] s Gipere and

sol ut | t final co n [.on of & d .

a1 Bt 4o R R, et e et R-terminal

agi tatjon, ..Tthr | S I JTen t | I -

r ea%:r?lidgg arlr% cgr g?%%&? o?aég%:r’{ G c%tnk'bl ggt_to%}él:crﬁ]roégi%hnmh vas
5 fragi®ini nBROHGHNGht BEsBi GRESENELAFT LYI h¥vaBNEEY 1D NO. 12

generating the fewest byproducts such asdi nmers, was

f oussk Ae@p@dlng. t&fd@y rphgocoupl i ng reaction, the

reaction m xture was subjected to high-pressure |iquid

chr omat ographakse@sasohovett st daterdnieastredmsdbshedCeS coli

and byproducts . The coupling reaction solution 'was

desBil2led( DES) ngoapkePaep 2bdrnFodesatsi ngspadtinely designated

(Pharmacia) with 10 nM Tris buffer (pH 8.0). Then, the

r eaid loiprSEPETi( W1l W0 )l,0aded ont o 50 nBL2I/@nRICHE (HM11201),

26/ 10 colum (Pharnacia) at a flowrate of 8 mM/mn

10 andBidi/prCESEmiHMEL2 @ )ut edndi t B2l ipmERFCNEML120%di ent  The
of 0O MO 2 Mto obtain desired fractions. The
col tewtsd@rimpatsi ons wer e P&l pmeaHEd(BHLt1Z08) pol yCAT and
21. 5x250 columm equilibrated with 10 mM acetate buffer
( pHBIR g SCHC W 4Gt e wistrer siapopitAad ahd thRi Kogspnpulture
was eluted with a linear NaC gradient of 0.1-0.3 M ,

t hsSTHrdvi B?nd”%ﬁﬁﬁﬂF@aﬁﬁﬁﬁsfr@ﬁﬁCM6n§¥1<é@@@ 20, 2005 with
Phar macoki neti c an [ natj v repared in
T S oy S TS B R oo OB et SSPRFFEvelys
acid content so as_to_increase t If-life ,

15 Sncide ERBSPEG FEebSR T (1 ci20rBtiy st epdieffl n  anc
Ex e, <5-3> bcut.an y inje ad :
of%/%“%ggci(ﬁ@%f%%e éfara S per(lnpgr oﬁ%ﬁyA?%%'r tgg& with
su SL0j W, AH=80 c
ot o e BL RO A e P ey
control groups and at 1 , 12, 24, 30, 48, 72, 96, 120,

144, 168, 192, 240, 288, 336 and 384 hrs in the

t estarQups, - I0e; Hl opd SARPEES, UesE sFolhegted in 1.5 m

t ubes, coagulated, and centrifuged for "710 mn using an
Eppendor fTd ghrgpeedl M 6610 fdahit EUga&esrdd eM¥eple <1-2>
bl ood cells. Serum protein | evels were neasured by

20 ELI/aAdisi ngoanl&ttdd body spesipkbceite ERGrmE&abbes 6 ,(Marubishi
bel ow, and FIG 6 show serum half-lives of the native
pr otenpgargnd thé pabieiad conj ugatwe. ToélEREH PEGFC deEermining
coli) protein conjugate, prepared using the
i muimeigleabwhiey Sspregfarh ipmodagkebwlcicoridi nggion t fisagments.
present invention as a carrier, exhibited a nmuch
| onger serinAthal 93atf ebxav@iormant ovagherawni & EPO ml of 1B
This extended half-life was found to be higher than _

t hafebAr 3iéEp, 2RABARL A KYexnNdelbnd Feher'AGHERD 1n 2

hav%g a IongfggruP;half-life.

25 entor rge-scale culture. The fermentor was
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TABLE 6 Industrial Applicability As descri bed

hitherto, the nmethod according to thepresent invention
w@bkdoomsiiehe mass producti on of an i nmunogl obul PET/E&2006/003207

region in an inclusion body formin E . coli using a

reconbinant innunoglobulin Fc region conprising a

k h I |1 t
5 BESTSRY AR P EUFENTREY SHeS Yem o
ff I t th h lf-1if
o BRI oS, o, L0 s (oL G vere

¢
LB D300 U OO LU e, 500 e,
| maneaheluki nedic kagi Oﬂqglff%?c?gn@n i bk s TeEY OBLBE. ri a1

resi due on a nmass scale, conprising: preparing a

5 I ecoithanturexpr %%%in@ﬁté[‘@férpr el 4dichged %%e@,hgsﬁemented
sequence coding for a reconbi nant 1 nmunogl obul’i n

r egiiath cogpessst of 33| I?y@us@gl bbbt EC e@beRihhNked  the
at an N-term nus thereof to an inmmunogl obulin hinge
r egicrmevitatdopeptatless hohdiadteanst orwAdly thePrcokanyesi feached
cell with the reconbi nant expression vector to create
a taranDdgs meantye cof t 80} ngnt Hewducansf apPrant whe exjpledsso the
t he i mmunogl obul in Fc region as an inclusion body; and
i satdttiumgsand purducgl mgotkéni expnegsohul | Mfike celiures were
2 . The nethod according to claiml , wherein the

10 i mivddglesbghil huFed r &g oAl i % iSolhatsed o Anerepaenths cOdrvalue
dimeric form 3 . The nmethod according to claim1 ,
whettei®90t BB B nH0 rfeyiléf-has two or nore consecutive
am no aci d sequences derived fromthe hinge regi on of
IgG, | gATASgRFPFEES 1R QlgBrmenogtpleulit Hsd dbeofarmgtion of
to |n13 ggereln t he hi ngeregi on has two_or nore

AT e 8 hoSactef sEefu foxeRtine| Qfi ke apxpressed

Zf% 3e° § : @'}” f:d ‘Eé‘é}. SN %’%?%%%r%%%ﬁbned as

&3
15 con retndd M8 or di n 1 o BT HERE whtiei nOYRESHY ngd WFEGFSHuLar
has AT40R, 8% §r8°JURNASAI INAFEVE - DYDY | BNE of tne

58’fe§%eﬂ%ﬁgo_soautlgﬁg %&QO%&%@N&@Q& iaklg%a:f\es of 2x

wher ei e i munogl obulTtn FC region is ect

th%n&&%&ﬁ coRsistibner Jhg %QQbQEEbHAfEQeBQGh 59@5°|§®é PAGE
I gD, and conbi nati ons and hybrids thereof

Th &dret frad teee8rdizaY, tBl@-I@écm 7 Asmﬁﬁierl%s'ﬂlltthe immunoglobulin
|nnunoglobulln Fc region is the Fc region of the Id%

20 selrct edsf r olisbhtegr oty CONSi StdGplrgShed! 9, 40G3,0f the
| g&4, and conbi nations and hybrids thereof. 9 . The

netthetsdgoenadt f pralueleal. mThen, Wwael 6 nwéie disrupted using an

i mmunogl obulin Fc region is conposed of one to four

domditmsisonicator (Misonix Company) . The cell lysate thus
obtained was centrifuged to separate water-soluble
substances from water-insoluble substances. Most of the

25 overexpressed substances were found to exist as inclusion

bodies, as measured by electrophoresis on 15% SDS-PAGE. The
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selected fromthe group consisting of CHL , CH2 , CH3
, CH4 and CL donains .10. The nethod according to

w@b@i7iedi29 wherein the i munogl obulin Fc regi oPCTIERR2@6/003207

10

15

20

25

am no acid sequence represented by SEQ ID NO 7 9 ,
11, 13, 23, 25, 27, 29, 31, 33, 35, 37, 39 41, 43

Th hod .
iror il el TR BT B 2 et

pnwgﬁg:r_«:%isqu@ﬁécfp C%EPF}%:/SHBIJ-: I\éscggépagcwas refolded
pNP&Pd:th@EﬁngG%ES @Pvgfg':ﬁe %nglgng%\/ eglon%r were

pnCVE2Fc e method accord Ing to C
wher @iz dt.he 1y Oé‘aBYO‘i:hé %@E}n’eh‘g\%ersof@é on ?@b]macted to

nmet hod according to claiml el n the trans

| S B tragehlcBE2dA PSH! 1GoCHIL 3o £ HYMLOQ33) husfer (10mM Tris,
BL21/ pSTI 1 dCA Fc (HML0927) , BL21/ pSTI 1dCAd SFc

(HE3028) 1Bl ZDTRSTI0 . bdCarSEbs kHMIOR28)2M NacCl) to disrupt
BL21/ pSTI I G Mo (HWL0930) , BL21/ pSTI|dCG2Fc ( HMLO936)

, Bi21/qeSTkl. d Qe i(fdMEB93R) at BLEWq@SHokGESH 28 min divided
(HML0931) , BL21/pSTII GAMo (HMLO933) , or

BL2hep SEHULGAKsKt £ HIM0834) watldr~sAumBofeattion Shdes i water-
i mmunogl obulin Fc region free of initial nethionine

r esingpasibler eppmagdoby dheanetimodusfionl diadyl . <210y of this
hanm <120> A nethod for the mass production o f

i ninsagsépnl PadEc weegiddasdeved etni ai miatunet hfodDnel of 1M
reS|dues <160> 60 <170> Kopatentln 1.71 <210> 1 <211>
39 T&ito>(9HNAd QN 330y t3K j 1} apfS@qu%%béOldgzailazszfer (6M
primer for ampl if ication o f | g&4 Fc <400> 1
ggé%@Pé?éPecaﬁﬁ@@%dﬁ%“ﬁcc?@ﬁgﬁﬂéoUﬁégdgggée%QHOﬂhzle being
<211> 32 <212> QNA #ﬁ Artificial Sequence <220>

<2280V AELCRETY apl 9 G £t 3R BiR- | lewingogampletion of

SR SR IO BB ST e
pr'o%rnggﬁt m%h IO LIIIT(I)enS % Ing%olfging bufger (2 M urea,
50 mM Tris, 0.25 M Arginine, 3 mM cysteine, pH 9.0) with
gentle agitation. To this mixture was added a protein
sample buffer free from any reducing agent, such as DIT or
beta-mercaptoethanol, followed by electrophoresis on 15%
SDS-PAGE (Criterion Gel, Bio-Rad). The protein bands were
visualized with a dye such as Coomassie Brilliant. FIG. 1
is a photograph taken of a gel on which proteins refolded
from the inclusion bodies expressed by the reformant
© HM11201 at 32°C (lane 1) and 28°C (lane 2), by HM11200 at
28°C (lane 3) and 32°C (lane 4), by HM11204 at 28°C (lane

5) and 32°C (lane 6), and by HM11205 at 32°C (lane 7) and
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gggcatat gc catcatgccc agcacctgag ttcctgggg 39 <210> 4
<211> 40 <212> DNA<2 13> Ar t i f i c i a | Sequence
WE20002:223> priner for anp lificat ion o f | gEAI/R&2006/003207
<400> 4 gggcatatgt gcccatcatg cccagcacct gagttcctgg 40
<210> 5 <211> 36 <212> DNA <213> Artifici al Sequence

<220> <223> r'ggner for a lLificai ton o f 19gG 4 Fc

<4 t 4t gt"gécch ‘ggaée t tl?E%Sted“i?gg@Baa@G electric
> <211> 663 <212> 3> hono saplens <220>
1805 05955 ) 5] 665) FLor3L ErSsal - ESAL- FErfied

Zé‘%"ﬁ O G tﬁ"cor%m%aséft I3 g e ©)
LelAsG gegy Rr oFl%er Yal Phglégfll‘fl[]ca%tl 315c10'f1c c?fctggaestotal

aaa ccc aag gac act eftc at ec egyg ace cct gag 9

Ph 0 Thr, L S
> Pomee brapaiee e i Mbilly Sk 8

agexqeesg@e 3816506 3G gt ££6AY bﬂe%gv%férme&ysmlaéver, the
Val Val Asp Val Ser A n Gu Asp Gu Val @n

45 Hd pradeihg9di B9t th gale S}Qﬁ:l@t %fgﬂgmgtrg gat m@l%mél%c from
aag aca aag 192 Phe Asn Trp Tyr Val Asp Gy Val Qdu

Valonkdi A8 fAkRahlystdhanditse 50 5 t60iGL,y £40r9889J&@ the N-
cag ttc aac age acg tac cgt gtg gtc age gtc etc 240
Pr aeAmgné&l uaid no @ail PlreghencSeexdityssBar bAr gh¥akrdasformant.
Ser Val Leu 65 70 75 80 ace gtc ctg cac cag gac tgg

10 ct domac:ggplaag agagidradiaagtt goraagn 288 The Val gmiteins of
Hs Gn Asp Trp Leu Asn Gy Lys GQu Tyr Lys Cys Lys 85
00 BB 1g0¢, t echaelt asteuige etithccletekra-deratysglgoadil-CH3,
ace ate tec aaa 336 Val Ser Asn Lys Gy Leu Pro Ser
ereXIliséSGLa dydimeriqferger Almosto@liosflibegBe meeteins of

cCcC cga gag cca cag gtg tac ace ctg ccc cca

LodMad04) a {iiehd Searh PROhANPIGLY SPPEOEIR VD Typxist  as
Thr Leu Pro Pro Ser 115 120, 125 cag. gag gag atg ace

aaORRESERg GUC Jge- UG ate 1ige LBt GHGPE iFatomsE . This is

15 believed to be attributed to the fact that the processing
specificity of aminopeptidase in E. coli host cells varies

depending on the Fc N-terminal sequence.

<1-3> N-terminal sequence analysis
The dimeric Fc region fragments refolded from the
20 inclusion bodies are different in amino acid sequence from
the wild type because of the presence of the initial
methionine residue. In order to determine whether the
methionine residue is processed by E. coli proteases, N-
terminal amino acid sequences of the proteins were analyzed

25 by the Basic Science Research Institute, Seoul, Korea. The
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Gn Gu Gu Met Thr Lys Asn G n Val Ser Leu Thr Cys
Leu Val Lys 130 135 140 ggc ttc tac ccc age gac ate

w@ew7Qty2yag tgg gag age aat ggg cag 480 Ay PPET/KRR006/003207

10

15

20

Pro Ser Asp lie Ala Val Gu Trp Gu Ser Asn Ay Gn
145 150 155 160 ccg gag aac aac tac aag ace acg cct

Dy ees 98018 Mn AR IR RED ifnoidpid BehRingdgrnalysis
17%&%%%&%&&& %%goéﬁgw ge agg eta ace gtg gac aag

age agg he Phe Leu Tyr Ser Arg Leu
Thr Val @ﬁ&sltys §erPV'ﬁ%‘g Jén‘i)rgng gﬁgc}'%dégo gi%g%rsed in

aat gtc ttc tea tgc tec gtg atg gag get c

aaqRAAnSiu By Astbuval oPhe Se & Met Hi s
Gu anLeu H s Asn u195 200 205 c%?: t%ecrz;ctlggletlecaha and  was

ag%tﬁfﬁc‘i@ﬁtsﬁgﬂét@tw;&thg aggtLoéﬁﬁnf%ﬂe% Tvro TH}'/J &incule, 25
Lys Ser Leu Leu Ser Leu Ay Lys 210 215 220 2¥L

7 s2lirriz2hce213E RRD)<2103% hewnasap) enSTEéJfO%?ogelMi‘tsamples
Ser Cys Pro Ala Pro Qu Phe Leu Gy Ay Pro Ser Val
Phesepatated 16n 1% PheorPredReod LySDImaGEyS gAsp TPrepsted in
Met Me Ser Arg Thr Pro G u20 25 30 Val Thr Cys Val
ValExdaplésglVvat, SesrdduldBtedAspLbr @ Sor Vakmbanad5d about
45 Phe Asn Trp Tyr Val Asp Gy Val GQu Val Hs Asn Al a
Lyrthrhays 8915 60 lRogtAng @ik GJHpe@ar PheniAdrySeTransfer
Thr Tyr Arg Val Val Ser Val Leu 65 70 75 80 Thr Val
Lewrits GRRepspAmrp LeBrASeing y UnpnsGeyrdgr oyeo Qytthe PVDF
Lys 85 90 95 Val Ser Asn Lys Gy Leu Pro Ser Ser lie
G erpgannrwere Sainefswith aosrateinadyeLySoangssie) Blue R-
Pra Arg Gu Pro An Val Tyr Thr Leu Pro Pro Ser 115
12@59251*@65@0 GEgrvet mPRenty < 3a8n Serh s vandsaiasheg with a
Q{S Leu Val  Lys 130 135 140 Gy Phe Tyr Pro Ser
ﬁeﬁ 8IAF Y VAP L AP T 'AEST (S@ceRdn @GrdE Aethgnabo= 5 1:

Lo nep G, QT A B Bkl 8 T o
fg[?uAl' gu]wgexy Eﬁgn %fsﬁagl yg Serd%rc? Trp Iﬁet(er,r_tﬁlélaé lFequence

Al s Asn 195 200 205 H s Tyr Thr G@n Lys Ser
Le%néﬁys{%u Ser Leu Gy Lys 210 215 220

As a result, the IgG4 Fc proteins including a hinge
region were found to have an N-terminal sequence of Glu-
Ser-Lys-Tyr-Gly-Pro-Pro-Cys Pro-Ser-Cys-Pro-CH2-CH3. Amino
acid sequences and N-terminal sequences of the proteins

expressed in the transformants are given in the following

Table 1.
TABLE 1
Results of
Trans-— ,
N-terminal sequences sequence analysis

formants

dimer Monomer
HM11200 Met-Ser-Cys-Pro-CH2- Ser-Cys~Pro-CH2 Pro-CH2
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<210> 8 <211> 666 <212> ONA <213> honp sapi ens <220>
<221> CDS <222> (1)..(666) <223> Met-Pro-Se r-Cys-P

WO 200F02409> 8 atg cca tea tgc cca gca ect gag PCUKRR@6/003207
0gg gga cca tea gtc ttc 48 Met Pro Ser Cys Pro Ala Pro
Gu Phe Leu Gy Gy Pro Ser Val Phe 1 5 10 15 ctg ttc
cc¢ cca aad ccc aag gac act etc afgratecteyse€gq atfser—Cys-

cct 2Py PREPPProsLi-BPo Lys Asp.Jhe, Leu [Met pl) eqs

Sel—Arg—Fthr—Pro—26-25-30-gag—gte ge-gi-g—gtg—gtg
ek

et
gag HgtIgoage MeaerygarogRe-CEePgagig] c TT4% Val| Thrmixed
Cys Val Val| Val Asp Val Ser G n Gu ASE°PHe AU Val 35
40 | 48llgay titMetdae-tnggCh2a@i3gt g gat | ggc gty gag dtg Bat-CH2
aat gcc aag aca 192 G n Phe Asn Trp Tyr Val Asp Qy
Val Gu Val H's Asn Ala Lys Thr 50 55 60 aag ccg egg
gag gag cag ttc aac age acg tac cgt gtg gtc age gtc
240 Lys Pro Arg Gu Gu G@n Phe Asn Ser Thr Tyr Arg
Val Val \ 5 . 80 ef. . g
ol Yoy THrUekcfScAd 40 £46 36,040 0L 00500 cevenien
Valylgu His f#n f‘%ﬁ?mgﬁ{)s Lfé’fc@f‘c{bag f’rcﬁlst}% ui;g%ﬂuéi%@n bodies
Cys 85 90 95 aag gtc tec aac aaa ggc etc ccg tec tec

at &, 93Ga%2 Bee A& C 336; LYS-HroPRENASN d¥/S thkY present
Leu Pro Ser Ser Ile Qu Lys Thr Ile Ser 100 105 110

5 223 1g&ntadn 0B LaPr6ELsSLUR 939 k8 CAJ dbBukae aRCterminal
ctg ccc cca 384 Lys Ala Lys Gy Gn Pro Arg Gu Pro
G nsdddentyr ddifoileUoPr @hBr ointit9al20nek28 ch@GeCa@sd@de.  The
gag atg ace aag aac cag gtc age ctg ace tgc ctg gtc
432151l npfddindd uwhbth Thiembyss Adm Ginmdabm&efcl&drm even
Thr Cys Leu Val 130 135 140 aaa ggc ttc tac ccc age
gacafatesr goxfogtddngad st ggpgagedgefaatlsggin 488sigs=«d yand thus
Phe Tyr Pro Ser Asp lie Ala Val GJu Trp Qu Ser Asn
A yitl4smnsd Fesml @dmeag. ccin gadfiddonaaest appaagnacérom FIG.
acg cct ccc gtg ctg gac tec gac 528 G n Pro G u Asn

10 Asnl TytheyoThiofhrofPrmommeeValn LéheAsys fRdidefs fFd 6 5ragments
170 175 ggc tec ttc ttc etc tac age agg eta ace gtg .
gacdddgragel iy 009y S7enEf9reEit PHe PRethen, Tgpdsgle dimers
Arg Leu Thr Val_ Asp Lys Ser Arg Trp 180 185 190 ca ,
gad G adt T 44T t eSSt Fedtigty MY Eie Jdiptgethe amino

t : 624G n d Asn Val Phe . S Val |

s S SRoorEe P s ChOsNoB0rBEs gt tendoPag GeaShadt luence
tc t 1g t t . 666 Asn His, T .

Thivs fnfy Srefrstute sBF (50 2B BBy (58 98t protein

15 22q'1aving a desired N-terminal sequence can be obtained by

modulating the N-terminal sequence. Proteins, even if they
have the same amino acid sequence, can be differently
processed depending on the culture conditions of E. coli
host cells, especially culture temperature, as revealed
20 through the following tests. HM11200, when grown at low
temperatures (28°C~32°C), expressed the Fc fusion protein

in a solubilized form 1in the same amount as 1in the
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<210> 9 <211> 222 <212> PRT <213> honp sapi ens <400> 9
Met Pro Ser Cys Pro Ala Pro Qu Phe Leu Ay Ay Pro

w@eoo7vzaiizPhe 1 5 10 15 Leu Phe Pro Pro Lys Pr oPQ/KR2#6/003207

10

15

20

25

Thr Leu Met lie Ser Arg Thr Pro 20 25 30 G u Val Thr
Cys Val Val Val Asp Val Ser Gn GQu Asp Pro Gu Val 35

10 15 PSR TR S e s
B Sl G
s)éraclci\sz THWE T‘ﬁ%gT%ger"@rs'loo?%%' 1?6‘%Ly%re/fleé‘ ygrventors
C % FTRNE s TENNE ApBiolb e on
Sefdih{%‘fig;irﬁﬁgﬁ&%b\{ﬂnl%% 1§§aclgrﬂ&t¥§’ S &Y %‘; o%%ined by

Pro Ser a Val du Trp u Ser Asn

1500kR2 a1 68g G Re Ri-O0- Al nAS N 2o TYE 1 LY glBOcENB£ PERe  fusion
Pro Val Leu Asp Ser Asp 165 170 175 Gy Ser Phe Phe

LeurcTyroB8in A Ligie Bantiad AsiliisnSer gt Tadr 1580
185 190 G n Qu Ay Asn Val Phe Ser Cys Ser Val Met

Hs Gu Ala Lguariish?3v200 20ktAsnitks Ttye Thexgdddshiys of
Ser Leu Ser Leu Ser Leu Gy Lys 210 215 220 <210> 10

<2 1iknu0691sBiPin DNA <Fenisonin sapeers. <230r <22hzf&ffmnts,
<222> (1)..(669) <223> Met-Cys-P ro-Se r-Cys-P ro-Fc
<4(0i0eubogabgul gr €ca degaohgce ofcatigcaretdldjagy tselwtign were
0gg gga cca tea gtc 48 Met Cys Pro Ser Cys Pro Ala Pro

A puhidikdu WBiypgGay PrateSer-AVaALfindty0 co3umnc kopoynt tte have
cCcC cca aaa CccC aag gac act etc atg ate tec egg ace 96
PhestizogoPRéfPrECPrie lymuppglogslimsy FEr foblowet |le

Ser Arg Thr 20 25 30 cct gag gtc acg tgc gtg gtg gtg

gac gtg dgeleggogadyhescceoyiRFted byo ¥Rt MeUIpRion were
Cys Val. vVal Val Asp Val Sef A n Gu ASCI% Pro

refolded, and then purified through lumn %Ihl%omatography.
After 5 ml of a protein-A affinity column (Pharmacia) was
equilibrated with PBS, the cell lysates were loaded onto
the column at a flow rate of 5 ml/min. Unbound proteins
were washed out with PBS, and bound proteins were eluted
with 100 mM citrate (pH 3.0). The collected fractions were
desalted using a HiPrep 26/10 desalting column (Pharmacia)
with 10 mM Tris buffer (pH 8.0). Then, secondary anion
exchange column chromatography was carried out using 50 ml
of a Q HP 26/10 column (Pharmacia). The primary purified
recombinant immunoglobulin Fc regions were loaded onto the
Q-Sepharose HP 26/10 column (pharmacia), and the column was

eluted with a linear gradient (0-0.2 M NaCl) in 10 mM Tris
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10

15

35

40 45 gtc cag ttc aac tgg tac gtg gat ggc gtg gag

gtg cat aat gee aag 192 Val G n Phe Asn Trp Tyr Val
wee@7M29/al G u Val H's Asn Ala Lys 50 55 60 BCEHKRa®6/003207
CCy egg gag gag cag ttc aac age acg tac cgt gtg gtc
age 240 Thr Lys Pro Arg Gu Gu A n Phe Asn Ser Thr

Tyr
ca

“galot o i 6§%3§gio?g§8dgx§.§ F45n35S S Seaceions.

#$QA%gg gg ggk%faf%% I%eCLgyng {hegﬁQAﬂ% nck affinity

aaC” aaa ggc etcC ccg

Ly< s Broog 2%?%52 BB epetfiatope 155 reotons

11%&%‘3 8éfe HtthRaa 8&9 ‘Eﬁ@ GEsuids 9aQ gﬁvé}@glﬂt Gable 2,

tac ace ctg ccc 384 Ser Lys Ala Lys Ay

n Pro Ar

d uwdre .G n Val Tyr Thr Leu Pro 115 120 125cca tec cag
gag gag atg ace aag aac cag gtc age ctg ace tgc ctg
432 Pro Ser G n Gu Gu Met Thr Lys Asn G n Val Ser
Leu Thr Cys Leu 130 135 140 gtc aaa ggc ttc tac ccc
age gac ate gcc gtg gag tggTgagEage aat 480 Val Lys

Gy Ph T\/r Pro Ser Acn M-e Ala Val— gy Trn mll Ser

Asn 145 g5, 155

ace acg Cct ccc
Asn Ash

170 175 BPﬁﬁcqqc
ot g gac maBSeige

Ser

cag gag ggg aat gtc fea tgcltec gtg atg

get

Val

= (

e gBEPERRS Ioic Vgl gt ter
%rgggfgggﬂﬁgg 52&06bynginp&kxfﬂaatlon

ht THM]. o}o ProVat—tet A "‘ o] L 165
ec ttc {% etc |tac _age aqq ? ace
gg S5PBLIEPL Gy |Ser Phe Phe bél Tyr

al Aﬁﬁlﬂ'@l aer Arg 18@"1&8‘%({3 g tygy

gag
=4 T T )

ctlg 62¢PFep G n GHM1@915 Asn Val Phe Sert (Né Ser
METTH'S G u Ala Leu 195 200 205 cac aac€ cac tac

L Q| —-ILQ

U LREpdHl

aca cag aag age etc tec ctg tct ctg ggt aaa 669 His

Ly Ly LR 2 pohoms et Si T Lol 1 h55h Dipitmetilihl o1 ro
<400> 1 Pro S
G R ﬁﬁ?%%? W%b%oef?’% B:238hg Yo ufL i iigon of

25 56 o B O e R e R B & G

Gu Asp Pro Gu 35 40 45 Val @ n Phe Asn Trp Tyr Val

Ser

Asp Ay Val Qu Val His Asn Al a Lys 50 55 60 Thr Lys

Sor 222 ?O%%\g @a Leu @ﬁﬁ] %I Teu H}égp%gs %%'tor

Leu Asn Gy dineGaU nBakyl¥8ain Fc region 1nclud1ng the hinge

region of human immunoglobulin IgGl, RT-PCR was carried out
in the same manner as in Example <1-1>. To amplify genes
having different N-terminal sequences, the following
primers were used.

TABLE 3

Sequence of 5' Primers Used

5' Primer Sequence

MEPK | 5'GGA ATT CCA TAT GGA GCC CAA ATC TTG TGA CAA AAC TCA
c 3'
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85
Il

90 95 Cys Lys Val Ser Asn Lys Gy Leu Pro Ser Ser
e Qu Lys Thr 11e100 105 MO Ser Lys Ala Lys Ay Gn

wee@7eg293 u Pro G n Val Tyr Thr Leu Pro 115 1POI/KR2006/003207

10

15

Pr
Th
As
€]

Le
Se
€]

Al

Le
66
(1

o Ser An QQu Gu Mt Thr Lys Asn G n Val Ser Leu
r Cys Leu 130 135 140 Val Lys Ay Phe Tyr Pro Ser

P MYCS [ A @;G)(ak\T@ﬂ deal fqm@da“cb?"re"‘ﬁ(ﬁhlﬁ% 2A¢ TOR éﬁé’ ATG CCC
Y Glng, G u Asn Asn Tyr Lys Thr Thr Pro Pro Val
er

U Asp 165 170 175 Asp Gy Ser Phe Phe Leu Tyr

I MAKY | seecAhaTYatcASIIL eeaSera Aar By oo 498 d€® acc oTG
n Gu ?%,Asn Val Phe Ser Cys Ser Val Met Hs Gu
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p Tyr Val Asp Gy Val GQu Val H's Asn Ala Lys Thr
s Pro 50 55 60 egg gag gag cag ttc aac age acg tac

cgt gtg disc fage 3gt erémeracét248d Arlge Ghea@nceE of PhleCGC GGA

As
80
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n Ser Thr gyr Arg Val Val Ser Val Leu Thr 65 70 75

T§Cc Teg Tddc H&hg e ARy @Gy Gdc e Edg [Jdg Gac aag was
c aag gtc 288 Val Leu H's Gn Asp Trp Leu Asn Gy
d1sefy the Gprilfdcohions o @lslt & able a@&nggc having

C CC% tec tec ateagag aaa ace ate tec aaa gee 33

ASRTEDS Ry yebRapr FegBrnSRs - | 1@ &egitysa r%%bsequent
r a 100 105 0 aaa _gg ccc C cca,

GGty tL e BPCTEE Toactoo g ity Gipra gite was
11855 g igag o4ty l%fe M o8t Gl agend g BT
Fﬁ‘:etc gn11t:9019tscltaea%n %C the 3’ primer. The Fc region products
amplified with pairs of the primers were inserted into a
vector, thus giving respective recombinant plasmids
designed to have parts of the total amino acid sequence
Glu-Pro-Lys-Ser-Cys-Asp-Lys-Thr-His-Thr-Cys—-Pro-Pro-Cys~Pro
of the IgGl hinge region as follows. The plasmid which
contained a gene amplified with the MEPK primer was named
PMEPKFcl, and anchored thereto a DNA sequence coding for
the CH2Z and CH3 of IgGl, starting with Met-Glu-Pro-Lys,

which was analyzed through base sequencing to have SEQ ID

NO. 22 corresponding to the amino acid sequence of SEQ 1D
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Pr ¢H20 &l GH3Argf AaGtlE wst@ntikRhge wAsh Sert-Ahp-Oys-Trg which

Val Val Ser Val Leu Thr 65 70 75 80 Val Leu His Gn

Asabr pneéyzeg ntisryudly a@leu spgnehgsn@yso Liyave/a3E@SIDAMO. 26

95 Ser Asn Lys Gy Leu Pro Ser Ser lie Qu Lys Thr lie

Sercaryssppadlnd U@S5thel Eriye @cpdGaaPercdret GRR Pl NO. 27.

A@n Val Tyr Thr Leu Pro Pro Ser G n 115 120 125 Qu

G @ Netastid 1WsicAsrcagtgivad Serganeu aprl idyjed| eiithaithe MCPA

Lys Gy 130 135 140 Phe él’j\{ Pro Ser Asp Ile Al a Val

q PTHErG teSemansd cpyiC Felpr gnE45eAGETRS Th6Terp @ DNA

Asn Asn Tyr s Thy Thr Pro Pro Vi

o ypesipnihscdind 7 rph@q:r%l2L&51dT3#3 of AsglLeatamfmg with

Val Asp Lys Ser 1 185 1

Va|MerSHQY§§?r%ys wth Vi S Gt A LB %%%Pcmg to

§,.195 020 Thr Gn r u,_sSe e

L eu s%§ I§ Bo ZZBthh &Y% 2onkhEUt 5%kl S8, 29. A
plasmid which contained a gene amplified with the MPKS
primer was named pMPKSFcl, and anchored thereto a DNA
sequence coding for the CH2 and CH3 of IgGl, starting with
Met-Pro-Lys-Ser, which was analyzed through base sequencing
to have SEQ ID NO. 30, which corresponds to SEQ ID NO. 31.
A plasmid which contained a gene amplified with the MCPP
primer was named pMCPPFcl, and anchored thereto a DNA
sequence coding for the CH2 and CH3 of IgGl, starting with
Met-Cys-Pro-Pro, which was analyzed through base sequencing

to have SEQ ID NO. 32, which corresponds to SEQ ID NO. 33.
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Cys Pro 1 5 10 15 <210> 15 <211> 12 <212> PRT <213>
homo sapi ens <220> <221> SITE <222> (1). (12) <223> 1g
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5é%y%&gr5$8L 6cgy%sésgngtb%§§(kg?aaggrga Sfé?ﬁbncing

ro Lys
Pro Praeysr r@DANQ Cy8, RiRi P 3 r@Qpsrdo>td 7 1?9% 35.

<212> PRT <213> hono saplens <220> <521> SITE <

(1)A Fpl(és%)lcfm%hl Lt hhege a<4R0r londdidisar vJ&)t% -Bhre MPCP
ro Pro Cys Pro Ser Cys Pro 1 5 10 <210> 18

prlmer was named pMPCPFc, and anchored thereto a DNA
sequence coding for the CH2 and CH3 of IgGl, starting with
Met-Pro-Cys-Pro, which was analyzed through base sequencing
to have SEQ ID NO. 36, corresponding to SEQ ID NO. 37. The
expression vectors were transformed into E. coli BL21 (DE3)

to prepare transformants respectively designated as

BL21/pMEPKFcl (HM11206), BL21/pMSCDFcl (HM11207) ,
BLZl/pMDKTFCl(HM11208), BL21/pMCPAFC1(HM11209)
BL21/pMPKSFcl (HM11210), BL21/pMCPPFcl (HM11211),

BL21/pMPPCFc1 (HM11212) and BL21/pMPCPFcl (HM11213).

<2-2> Expression and purification of IgGl Fc

As 1in the case of 1IgG4, bacterial transformants
prepared in Example <2-1> were inoculated in respective
fermentors (Marubishi Company) and allowed to grow,
followed by determining whether they expressed
immunoglobulin Fc region fragments.

First, each transformant was grown in 100 ml of LB
medium with agitation overnight and inoculated in the

fermentor for large-scale culture. The fermentor was
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<213> hono sapi ens <220> <221> PEPTI DE <222> (1)..(4)
<223> fragnment o f | g&4 hinge <400> 19 Pro Ser Cys Pro
1 <210> 20 <211> <212> PRT <213> honp_sapi ens<220>
<2§T£HF>EP1T?<E>Eaf<2 >C (5.3 { $

e By <393RrEYRhERtIEScgGLron an
00 L BB, A D A g e
ot At P I (LA e 002t

SaQ&ﬁﬁ&én§g€Q>’fS%ZlfhéIxiﬁg%%%Tciéﬂt n889ents for bacterial

growth during fermentation, the cultures were supplemented
with glucose and yeast extracts according to the
fermentation states of bacteria. When the cultures reached
an ODgyp value of 80, an inducer, IPTG, was added to the
cultures to induce protein expression. The cultures were
further cultured for 40 to 45 hrs to increase the OD value
at 600 nm to 100 to 120.

The expression of immunoglobulin Fc, the formation of
inclusion bodies, and the dimer formation of the expressed
Ig Fc in the E. coli transformants were examined as
follows. To investigate overall intracellular expression of
the immunoglobulin Fc regions, the fermented solutions were
aliquoted before and after the induction.

Parts of the fermented solutions were mixed with
equal volumes of 2% protein sample buffer and
electrophoresed on a 15% SDS-PAGE gel (Criterion Gel, Bio-
Rad) under the following reducing conditions. The
electrophoresis results are given in FIG. 7. A control of
IgG4 Fc was run in lane 1, while the expression levels of
the HM11208 transformant according to time are shown in
lanes 2 to 4 and the expression levels of the HM11206

transformant according to time in lanes 5 to 7. Expression
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aaa ace ate tec aaa gcc aaa ggg cag 384 Ala Leu Pro

Al d st bbeud 303yt The tbeabermdud Alfaphkyseids eBomessed.
115 120 125 ccc cga gag cca cag gtg tac ace ctg ccc

cca tec diyg garamEgadtigedg? Redepngnd utheo @#prémision of
Tyr Thr Leu Pro Pro Ser Arg Asp Gu Leu 130 135 140
acemymgogaebebiyn gfc atpoiong abe the di.g geéiaiaagg€ormants,
ttc tat ccc 480 Thr Lys Asn G n Val Ser Leu Thr Cys
Leul™winopyeby i pRe 'Ff)ﬁglpflé P45 4By 18 hEmdggregidon were

2SBS0 IR RIS AR ISR o v
@n P Gu Asn 165 170
C Ry ”ogasm@@%oq%@uﬁ@ 50 B 358 Sghoner =

Ly Thr Thr, Pro Leu Asp Ser Asp Ay Ser Phe
tht &y UTE0 E%% %584 t§c age aag etc ace gtg gac aag

Thr val Kn Lygser ’%?&S?%%m%%%zﬁ @‘é poR“VA7Eq 05 pLasmid

2505150 485,010 8 g 50 LR P
G upa laﬁ%uk'l:.%nﬁf‘o Hs$ h¥h -QH 3N n%19e21§ozéoo§agnclu81on

age etc tec ctg t ccg ggt aaa 699 Lys Ser Léu Ser

Le PLR D280, <M %§<21 R3% <3hd>
PRTLbOE%'.b I—kl)%ysﬂ;ﬁe%g . PHhFK S pHPCPEC

transformants showed expression rates of 133.3 mg, 159 mg,
110 mg and 120 mg, respectively.

Contents of dimeric IgGl Fc¢ in the expressed products
were measured 1in the same manner as that used for the
content of dimeric IgF4 Fc. Cells of the fermentation
solutions were disrupted using an ultrasonicator (Misonix

Company). The cell lysate thus obtained was centrifuged to
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Asn GLp Vsl %ﬁlr{eebto-r%ag’ﬁe ?éb\'fac! WS &1 BB Jﬂﬂ whether
Pro 145 150 155 160 Ser Asp Ile Ala Val Ju Trp &

Seranfsntdd yndd nd\%@@eé} HifSP AShc 163g1dRs 1vardy rfolr}ihéd The
Thr Thr Pro Pro Leu Asp Ser Asp Gy Ser Phe Phe

Lete¥80dd85 #O0 gyvteSers Lysréeupdiirtial AsPnyySa Sefrotein-A
Arg Trp Gn G@n Ay Asn Val 195 200 205 Phe Ser Cys
Seraf¥ahidpt cdl enrGandAma xk@uwttls AgrdliesnTyempbe Khfifer free
210 215 220 Lys Ser Leu Ser Leu Ser Pro Gy Lys 225

232 HO>rdicddyl 20, <212k BNADIZ13r Henw-saptepsoethanol,
<220> <221> CDS <222> (1). .(690) <223>

Metfo$é pwey sbAsplaict ropbOxeils avly 1Tt IN-PJEE ddaitetion Gel,
cac aca tgc cca ccg tgc cca gca cct gaa 48 Met Ser Cys
AspipyBathr Mihe Pheteys RnsisPrereysiPral imed PiohG dyle such
5 10 15 etc ct gga ccg tea gtc ttc etc ttc ccc
cc@sagﬁoﬁéés%%@ggl%tl-_eu Leu Gy Gy Pro Ser Val Phe

Leu Phe Pro Pro Lys Pro Lys Asp 20 25 30 ace etc atg

ate tec é¢§-ack dét @a@%%@glé%@téék@{lg‘?ﬁg gt‘iflgaen which
144 Thr Leu Met Me r Pro y Va

VaPTO4F1vaR %%Bm’sns £61a5egt @g At &asgasgei?%afgwm the

gt Cln%?gs_!icgrcl: %8&%9%%8&%& gx%? ’gkge regormant HM11208 (lane

1), by the reformant HM11206 (lane 2), by the reformant
HM11207 (lane 4), by the reformant HM11212 (lane 5) and by
the reformant HM11213 (lane 7) were run in the presence of
an electric field under a non-reducing condition, along
with an IgG4 Fc protein used as a control (lanes 3, 6, and
8). As shown in FIG. 8, all of the IgGl Fc fragments used
in the test were found to form dimers, although the amount

thereof differed to some degree.

<2-3> N-terminal sequence analysis

As recognized in the case of IgG4 Fc, the N-terminal
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gacari#g/zgdc ggcthecBhktct Seiehce t Besagectaadn5S7btdty, Seoul,
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10 SerKdnes.180THS85a1080yets aesulty gae sagmagézedgingdable 4,
cag cag ggg aac gtc ttc tea tgc 624 Leu Thr Val Asp
LysoeBew.Arg Trp A n A n Gy Asn Val Phe Ser Cys 195
200 205 tec gtg atg cat gag get ctg cac aac cac tac
acg cag aag age etc 672 Ser Val I\/let Hs Gu Ala Leu
H's Asn H's Tyr Thr G n Lys Ser 210 215 220 tec
ctg tct ccg ggt aaa 690 Ser TRASGLE Sér Pro Gy Lys 225
230 <2 aﬁé?ogér ﬁi?efﬁﬁﬁﬂ.m huéﬁéfﬁgﬂ@ﬁﬁﬂﬁﬁp'®@§ers
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Val Phg LCgmPhgePTg Pro LyS Pro Lys pasp 20 25 30 Thr
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Val Asp 35M43284% val Ser His Gu Asp®ro Gu Val Lys
Phe Ash TigmiiynzVal] Asp Gy 50 55 6\l G u Val H's

Asn Al lve Thr lucl Pra Ara Clie Ol Oln Taur Acn AF 70
- T 1 O ’_‘.3 A A U

75 80 hﬁ\.bl/'[lj—lzul:gl_]u A TT ryT ™OTT UJ T

=)

15 As seen in Table 4, the initial methionine residue
remains unprocessed in the transformants of HM11208 and
HM11206, in which IgGl Fc regions were overexpressed in
dimeric forms while the fermented products of HM11207,
HM11212 and HM11213 have no initial methionine residues as

20 a result of the accurate post-translational processing.

Taken together, data obtained through the above-

mentioned experiments indicate that when an IgGl Fc region
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Ct gAML ASBNEYSnTBAt TS JdH Ky Sud¥D S CerByemndd b aserum
Pro Gu Leu Leu 1 5 10 15 ggg gga ccg tea gtc ttc etc

tt qaggelica aad sl iadggiasl aset etir P fGtheGojtyPiol &Gpircally
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25

30 aattdvat @ollgpepyidaceéicked gage gt agatiqgo gingngtey yegponse
gac gtg age 144 Met lle Ser Arg Thr Pro Gu Val Thr
CysindactVah \hle Asp \idle Sedd8Bid0 45 caxogrmougacamepo acid
gag gtc aag ttc aac tgg tac gtg gac ggc gtg gag 192

Hi seGliduasp Pro G u Val Lys Phe Asn Trp Tyr Val Asp

Ay Val Gu 50 55 60gtg cat aat gcc aag aca aag ccg

egg gag gag cag tac aac age acg 240 Val His Asn Al a

Lys Thr Lys Pro Arg Gu Gu An Tyr Asn Ser Thr_ 65 70

75 EXOMPRE cht  §PRSHEWCHGE ook SppancdmgrrogigPekin c4§62 Fe
gac tgg ctg aat 288 Tyr Arg Val Val Ser Val Leu Thr
ValRagdgn gp@%’s%@bvﬁcﬁofeu Asn 85 90 95 ggc aag gag

tac aag tgc aag gtc tec aac aaa gcc etc cca gcc ccc

336 Gy Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Al a

Lou P A2 Fle.d00 100,440 ol e gag. aza g ol oo
To clone a heavy chain Fc region including the hinge
region of IgG2, RT-PCR was carried out in the same manner
as that used for IgG4 Fc region. To amplify genes having
different N-terminal sequences, the following primers were
used.

TABLE 5

5' Primer Sequences

G2MPPCSS|5' GGG AAT TCC ATA TGC CAC CGT GCC CAG CAC CAC CTG
TGG CAG G 3'

G2MPCPSS|5' GGG AAT TCC ATA TGC CGT GCC CAG CAC CAC CTG TGG
CAG GAC 3!

G2MCPSS |5' GGG AAT TCC ATA TGT GCC CAG CAC CAC CTG TGG CAG
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Leu Pro Pro Ser Arg Asp Gu Leu Thr Lys Asn G n Val
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Ar & 0. As ery-I 7 T
VaIgL oI t e 3Va r rXél'Jr Th:"I‘h\\%achLre}rueg%%g rZéuégs Xﬁpffﬁed with

AS'ba&@sgoo§5t§¥y febkU wBHe Lilﬁsé%t%d'—)’ﬁnﬁfﬂ aSGfeo‘%S)@ thus
Lys Ala Leu Pro a Pro 100 105 110 Ile G u Lys Thr
| &yiSehglysefatdiye GocdabinBhe AshdalidsPr@e§ddnebl5to have
120 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp G u Leu
Thrpdnts Agnthentdedl 130ink3acid0sSquehet dlhr-ARgs LivetCys—Cys-
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1557a16C1GH-0y T+ PrddRrcS€ysABno Gof Gilre PEQGUH binga Awgion, as
Tyr Lys Thr Thr Pro 165 170 175
follows. The plasmid which contained a gene amplified with

the G2MPPCSS primer was named pmPPCG2Fc and anchored
thereto a DNA sequence coding for the CH2 and CH3 of IgGZ,
starting with Met-Pro-Pro-Cys, which was analyzed through
base sequencing to have SEQ ID NO. 38, corresponding to the
amino acid sequence of SEQ ID NO. 39. The plasmid which
contained a gene amplified with the G2MPCPSS primer was
named pmPCPG2Fc and anchored thereto a DNA sequence coding
for the CH2 and CH3 of IgG2, starting with Met-Pro-Cys-Pro,
which was analyzed through base sequencing to have SEQ ID

NO. 40, corresponding to the amino acid sequence of SEQ ID
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Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Lys Leu Thr 180 185 190 Val Asp Lys Ser Arg Trp Gn

w@w7@epM2Asn Val Phe Ser Cys Ser Val 195 200 2BSI/KBR006/003207

Hs Gu Ala Leu His Asn H's Tyr Thr G n Lys Ser Leu
Ser Leu 210 215 220 Ser Pro Gy Lys 225 <210> 28 <211>

660 <2 DNA_ <2 21> CDS <222 1)
P B60; 12228 Phapeg S BOREbEad 25 e ﬁéefeﬁhe(%e&th the

°°§2%¢ES | §rEne s D agm égp‘@?@%&@ BRE ShEnbkRdp aereto a
he 1 5 10 45
E‘)NF Segudnge QY L0 IH G oa'wgo&@isaf%e%ge% Agpting
ﬁ t Cb/% §§5 A Qm‘i'&k Prv?a aXQiy Zstﬁgo?%? base
tgc gtg gtg

g gac' gtg age cac gaa gac &

aa%egﬁ‘éné 4gT'EE> Heevabn/alp valo ASp) Vabo§§és$!5r?dlq to the

u Val Lys Phe aac tgg tac gtg gac

gggm%s %ngtééq%%hc@atofgcﬁ@a%a% .aaf CCgAl%%aéﬁ@d which
Trp Tyr Val Val GQu Val H's Asn Ala Lys Thr

Ly&oRE8i9éd 5a Gﬁérﬁggarﬁtﬂ&fg.@@ GRC-H a@h@aGZﬁG@V@@QIFEQﬁer was
cgt gtg gtc age gtc etc ace 240 Arg Gu GJu dn

Asnafed giCCVOAFAr g@ndabn¥abr&renédletbed DRA @éqﬁghdg5coding
80 gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag

t gcoaaghgt CH28hd/alH3l edf Hgs2d stdspinh wikteuMASACEECys-Val-
Lys Gu Tyr Lys Cys Lys Val 85 90 95 tec aac aaa gcc

et Gloedygekradroattesglgo aaazhack atas t egabpzedcthB86gh base
Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile
Serebysn@lzg 100 g% BEQ 2RaNQgo! Laghdech cgargswpprmdtsd to SEQ
cag gtg tac ace ctg ccc cca tec eqgg 384 Lys Ay Gn

Pr d DANG - GH 8- Prio rdiasmyd] wiryeh Teentiadperr 8 Pebe Sapplfgied with

115 120 125 gat gag ctg ace aag aac ca %tc age ctg
ac@hﬁch%M%Vlgi% aadggc 432 A&?i“@ uPElé'gE ﬁFcLy%n%srﬁnChored
A n_Val Ser Leu Thr %S Leu  Val g 130 135%:
tt &hezetece B R geél@agf@ gt*e@ CRAagg £t 1962,
ggg.ca ccg 480 Phe Ty 0 al Gu .
I &PHIEEY Aorh AP aaYPYEL Tak %8*”%@“?66‘%/% Brge  which
aac _tac a (o CCC g
F easoan e 7R HRERSR PaPs oo ThtTIfoRES B de Vae T no- 46,
As%h§?ﬁ Aépré%ﬁbﬁgy't%6%Eé79Dlﬁé ZgitCT%%°e§b§3%§ﬁx§Q%@tors
aag e g gac aag age agg tgg cag cag
were transformed into E. coli BL21 (DE3) to prepare
transformants respectively designated BL21/pmPPCPG2FC
(HM11206), BL21/pmPCPG2Fc (HM11207), BL21/pmCPG2Fc
(HM11216), BL21/pmCCVG2Fc (HM11217) and BL21/pmCVEG2Fc

(EM11218) .

<3-2> Expression, Purification and N-terminal Sequence

Analysis of IgGZ2 Fc

As in the case of IgG4, the bacterial transformants
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Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
Trp Gn Gn 180 185 190 aac gtc ttc tea tgc tec gtg

wW@e@7ozati2gag get ctg cac aac cac 624 Ay Asn VBACT/RR2006/003207
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Ser Cys Ser Val Met Hs Gu Ala Leu H's Asn H s 195

200 205 tac acg cag aag age etc tec ctg tct ccg ggt

aaa 660 Tyr Thr_dn Lys Ser Ser, Leu Pr.o 3/ ,
Ly@r,?@er% 5 9o (PGS 6] <Jz>11y6990 wff*zéab?ﬁ dpq38espective

;}0 HJE{S%‘SS Sé?ggfg?&%ﬁe T_ec%qﬂ? g éla%ﬁlprl% rog’eérotfys grow,
25 P56 P Oy Yl VAT VA ALE val PS8l oF 5 GlSasp Bgeseed
o520 o T AL Y i

GI r T al I Io Vi L
e B ARy LA PR BbcRpren cox

Lysgghu i i Orgelysc Vakg8on 98 r8nsiees Aﬁ@réy%@ovﬂl@ to be
Leu Pro Ala Pro Ile Gu Lys Thr Ile Ser Lys Ala 1

105)V13;L_QX% ¥8s$dy G onkEP Argad sudro &RdMadonkyr Thincludlng
Leu Pro Pro Ser Arg 115 120 125 Asp G u Leu Thr Lys

AS"teﬁE@ré/@lhreger thel NI cOBobetidfgl Liysiucky 136nd&dtration,
140 Phe Tyr Pro Ser Asp lie Ala Val GQu Trp Gu Ser
Asrtd.y afl felsordd oyl DSERAGR 60N Gh urdduriden copditysn. FIG.
Thr Thr Pro Pro Val Leu Asp Ser Asp Gy Ser 165 170
1783Phshdrize ey degulderofiys Leh Fh-RAGE Ash ths Sermdutgation
Trp An Gn 180 185 190 Ay Asn Val Phe Ser Cys Ser
Valsoletibhs @ixedl aviltdu ¢dumlAsvoHimes1 96f 2668 20BtREN sample
Thr A n Lys Ser Leu Ser Leu Ser Pro Gy Lys 210 215

© 220wEZen> I I2EE>Feobragient BRA ng@,ﬁq_moggﬁpéngn lane 1

<220> <221> CDS <222> (1). .(696) <223
Metihpd - Like sdrapmenig(sxpgessed’ by the HM11214, HMI11215,

HM11216, HM11217 and HM11218 were run in lanes 2 to 6,
respectively. As seen 1in FIG. 9, all of the five
transformants used in the experiment overexpressed the Fc
fragments.

The content of dimeric IgG4 Fc in the expressed
products was measured in the same manner as described
above. Cells of the fermentation solutions were disrupted
and the water-insoluble substances of the cell lysate were
refolded, after which only Fc region fragments were
purified using a protein-A affinity column. The purified
expression products were mixed with a protein sample buffer
free of a reducing agent, such as DIT or Dbeta-

mercaptoethanol, and separated on 15% SDS-PAGE (Criterion
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atg ccc aaa tct tgt gac aaa act cac aca tgc cca ccg
tgc cca gca 48 Met Pro Lys Ser Cys Asp Lys Thr His Thr

w@y®7@ea2¢Pro Cys Pro Ala 1 5 10 15 cct gaa et CPCI/BRQ@E/003207
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gga ccg tea gtc ttc etc ttc ccc cca aaa ccc 96 Pro Gu
Leu Leu Gy Gy Pro Ser Val Phe Leu Phe Pro Pro Lys

0ndegrc AeaT ot gt ot b oot i ool e ST Spl wien 2
Ser Ar%uzﬂr rEO%gs aé gpjtll%%tval Fi@l f'(? é‘hows5 tggeg result

gac¥gt §"age*Cac®y

ta%fgtegle]cggro¥ﬂbr PSVaI A? %@5 20 gaC gg glrn‘_) gag \{?éed as a

Lys Phe Asn Val c gfg gag gtg

Catcoﬁ@t:ogcﬁ?naﬁgnéscal agty Ccrq,159@ Q@Qxegégofaghgd@r%%%nt from
Val Gu Val H's Asn Ala Lys Thr Lys Pro Ar u

G' lth@ M9 21Q, 702t 8C 3@ 1296, ag@1LaC7 CObndl BiMIN©18 were
age gtc etc ace gtc ctg cac cag 288 Tyr Asn Ser Thr

TybbAegvdal iNahades Yaltole This Val wieddtsod Fr3h Wta of
95 gac tgg ctg aat ggc aag gag tac aag tgc aag gtc tec

aagigaa pre 386 Asporgribau pesdudts Lys @He TYrahySormants,
Cys Lys Val Ser Asn Lys Ala 100 105 110etc cca gcc ccc

at elgagugha dddeatett drcaaaoee aaathggg wiay cossgi4 to N-
Leu Pro Ala Pro He Qu Lys Thr lie Ser Lys Ala Lys

G ye@uin®t o skhBeh2® IR5 egergmy oncacwal)tgog,t acaracell form
ctg ccc cca tec egg gat gag ctg ace 432 Arg Gu Pro

d nlivigksTyr Thr Leu Pro Pro Ser Arg Asp Gu Leu Thr

130 135 140 aag aac cag gtc age ctg ace tgc ctg gtc

aaa ggc ficordercee ewpmingowhgsheenthy mepiiondpe Lpgsidue is
Thr Cys Leu Val _Lys Gy Phe Tyr Pro Ser 145 150 155
16®rgaessee P¥cEgt @Obhgp¥%@eags§g$'a§éf§§Fe@Ejg c*é@rwgal amino

a c aac t 5 I
g %cegyseﬁﬂerp»?%s R e R
t L, ttc tt t.c
SR OL T P BEVAT Lo ACH e s ily Korea.
Ser Phe .Ph Tyr, 180 185 1 t
ged"5ag 455" 15 Iflé/%hjc%ngmceag rg%édigi age %gm%%fg fron  the

S mic Tl o 838 W08 0 TR Bnicdite, o

t 2 V I
Vet T O oA G L T AT T % oLy 2?52 210

215 220 age a%&)%rkﬁﬁ Gt-gmt Qhegégeggérﬁﬁéht@gG 2 LU regions
Ser Leu Ser Pro Gy Lys 225 230 <210> 3 1 <211> 232

<2127 BRTesgidssddran s2piedse s4805 S lE. coli. In addition,
data obtained in the above-mentioned experiments indicate
that the N-terminal sequence of an IgGl Fc region
determines the expression, expression level, dimer
proportion and N-terminal processing thereof, and that Fc
regions devoid of initial methionine residues can be

produced on a mass scale by taking advantage of the N-

terminal sequence. The IgGl Fc regions obtained according
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Met Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro
Cys Pro Ala 1 5 10 15 Pro Qu Leu Leu Gy Ay Pro Ser

wo/2d078a29.eu Phe Pro Pro Lys Pro 20 25 30 Lys PSPKRRG06/003207
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Leu Mt Me Ser Arg Thr Pro Qu Val Thr Cys Val Val 35
40 45 Val Asp Val Ser H's Gu Asp Pro Qu Val Lys Phe

A HoLjBerhrer SRt prRvSY A8 (P8 ot o TEagseTge serun
As T, T Arg.Val Val. Ser, .val L T Val L .

v BaBFr e st Fpt b o &y B I Ay fgteasy
o SoF B Pl TR R (YRGS ks Do) Wfirf, rosponse

115 : R Mal . TyR«T .0 ;
ser"Afgen B BY R JaduSenibt ey difho act
Se e%géué@.r Cys Leu Val Lys Gy Phe Tyr Pro Ser 145

15 55160 Asp Me Ala Val Qu Trp Gu Ser Asn Ay

Gn Pro Qu Asn Asn Tyr 165 170 175 Lys Thr Thr Pro

Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr 180
185xAQ01.15e4 : longy BeudIng AedayAspRihySESEsAArg Trp G n

G@n Ay Asn Val Phe 195 200 205 Ser Cys Ser Val Met

H's GQu Ala Leu H's Asn H's Tyr Thr G n Lys 210 215

220 Ser Leu Ser Leu Ser Pro Gy Lys 225 230 <210> 32

<211> 66%o<2deteBNAe<2dBetidonD thapi desi wet2Ges<2ptepBRE  in
<222> (1)..(669) <223> Met-Cys-Pro-Pro-Fc <400> 32 atg

t gExevplecgltyer awd gokados gaareseordiydy ddwe dig regions
tea gtc 48 Met Cys Pro Pro Cys Pro Ala Pro G u Leu Leu

G pfGigmpnogBelpulMgls,1 expressgdt i the £t ccedéé bransfpymants
ccc aag gac ace etc atg ate tec egg ace 96Phe Leu Phe

Pr @nFr oPRyd £Ped, LyBingp tor DatemvetCide S¥r ARpyR dgnked
25 30 cct gag gtc aca tgc gtg gtg gtg gac gtg age.cac
gad"§HROse¥PLYy aPzP@YPr(&%éFg) VEES THI 1OPE \%}% %ﬁl %%JrOWS- As
Asp Val Ser H's Qu Asp Prq.Gu_35 40,45 gtc a ttc
aadtlg ¥ Ritrg @%u@%‘gl‘ﬁ’[“alﬁagF@t g @&t gatP gt %5519 Py the

]HigglMﬁhokly }r{) §H %r EBL-EI-XI’ES %arlma%%g %yep\équedg i’ln V%he above

Examples were used. As standards, a glycosylated

immunoglobulin (IVIGG-globulin S, Green Cross PBM) was
used. The test and standard samples were prepared in 10 mM
carbonate buffer (pH 9.6) at a concentration of 1 pg/ml.
The samples were aliquotted into a 96-well plate (Nunc) in
an amount of 200 ng per well, and the plate was coated
overnight at 4°C. Then, each well was washed with PBS-T
(137 mM NaCl, 2 mM KCl, 10 mM NayHPOs;, 2 mM KHpPOs, 0.05%
Tween 20) three times, blocked with 250 pul of a blocking
buffer (13 Dbovine serum albumin in PBS-T) at room

temperature for 1 hr, and washed again with the same PBS-T
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aca aag ccg egg gag gag cag tac aac age acg tac cgt
gtg gtc age 240 Thr Lys Pro Arg Qu Gu An Tyr Asn

wW®2007/0t129Tyr Arg Val Val Ser 65 70 75 80 gtc ePCI/E&2006/003207
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gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag
288 Val Leu Thr Val Leu His Gn Asp Trp Leu Asn Ay

ot 7668 hliethe ThRe \0aBTaEE HUh e S3B0LS YSEC \hy uted in

ES%B?%E k}fé tAlgg ggdg{grrﬂnaedpr %Ohlcgngéltil‘cyns Tamd ! Iaedded to
gCC aaa ggg Cag CcCC cga gag cca

orarfifoif ey Bsy A T PLire By PEt e oom

CCRchpEr8OUrdakogad i 358 R30n8RCwERH PBE-298HThd times.
ace tgc ctg 432 Pro Ser Arg Asp Qu Leu Thr Lys Asn

G An¥abapetr Ley gg{/n@%iﬁu (220 E3Rtif0) 0652 AE to the

ttc tat ccc age dac ate gcc gtg gag tgg gag age aat

48@1¥ak Ly Gencbbe Byr RBog Semplspthie AbA ¥YahrE Uand the
Trp Gu Ser Asn 145 150 155 160 ggg cag ccg gag aac

aaplhde a8 REShALOwLE! BMRL-TYdxChEmgac 2 328 &8 Ya 1:1000
G@n Pro Au Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu

Asplideridb5 df70 al7hugae ggoit-ecmbhc Clg emtibadyageroxidase
aag etc ace gtg gac aag age agg 576 Asp Gy Ser Phe
Pheobgugdye S&iocggsebis, THISAVal irdspheysbBeckifig b80fer was
185 190 tgg cag cag ggg aac gtc ttc tea tgc tec gtg

at @odlet gag geh oteg lo2ndrrea@tedGat @Gopmasiempgiraphiee for 1
Ser Cys Ser Val Met Hs Gu Ala Leu 195 200 205 cac
aadrcac AfdEeracgp@agrahy Hge epehedcvith tEES-dcdhyge times,
aaa 669 His_Asn H's Tyr Thr G n Lys Ser Leu Ser Leu
SerrdPrd df?l‘ﬁfy%s 219f 2180 1230 <¥PEIeRBS <A 152393 Bofplor A:

Pr 6 AP K LPFT CPRE OB o ok P oS SRR uigopgny DY
SeB%r GRIT SPO-T a0 bFoERtN SO I L mgjuze ves
poey ot Sai iy stilogel] B “Pehaon Py 3go min-
adivar VAT 5 85 70 7SRV LRIt cel e 2 v
G ASRTER et AL LN 8 Uadi TS 8819095 Os read

Lys Ser Asn Lys Ala Leu Pro Ala Pro |1 u Lys

Thryglihg 100 103 LERa88" L¥sqdta lys1&widd n e g The
Gu Pro dn Val Tyr Thr Leu Pro

absorbance of standard and test samples was measured at 450
nm, and the results are given in FIG. 2.

As shown in FIG. 2, the immunoglobulin Fc region
proteins produced in E. coli according to the present
invention exhibited markedly reduced binding affinity to
Clqg. These results indicate that the immunoglobulin Fc
region proteins of the present invention rarely have the

risk of inducing immune responses such as cytotoxicity and
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115 120 125 Pro Ser Arg Asp G u Leu Thr Lys Asn Gn
Val Ser Leu Thr Cys Leu 130 135 140 Val Lys Ay Phe

wag7Pea2ser Asp He Ala Val Gu Trp Gu Ser ARCT/K&2006/003207

10

20

150 155 160 Gy Gn Pro Gu Asn Asn Tyr Lys Thr Thr
Pro Pro Val Leu Asp Ser 165 170 175 Asp Ay Ser Phe

?ggn%geﬂv%lqsﬂernléyﬁ by ey vtheBne i 3. Sorcdbier for
G ﬁ)hﬁ %Ogé?lcf_ ﬂysg tzégﬁ éoeryplglpo geg @?/s %%j%tg Form.

220<210> 34 <211> 666 <212> ONA <213> Hono sapi ens
<220> <221> CDS <222> (1). .(666) <223>

My REBLET 87 OS5k fé@ogl&ﬁ@t G £ FRVRGY %@M@f gk@ JFeRnap,

cct gaa etc ctg ggg gga ccg tea gtc ttc 48 Met Pro Pro
Q’%s’i’hg ApgPro Gu Leu Leu Gy Gy Pro Ser Val Phe 1
10 15 etc ttc ccc cca aaa ccc aag gac ace etc atg

ate tec egguacgl&sililerdPhe RhewRr 8oLpsnr o Lyse Asgmatocyte
Thr Leu Met Ile Ser Arg Thr Pro 20 25 30 gag gtc aca

t gGecgptotg gtg gaeyRIQg age CHRCYRBEL gato CChedbarayt ceffector
144 du Val Thr Cys Val Val Val Asp Val Ser Hs Gu
AsFulcei&hs Valch35 40 4btdagdttdepeadehyg ¢EDYHG cday . To
ggc gtg gag gtg cat aat gee aag aca 192 Lys Phe Asn

Tr plefprmiad Wsptl@ry thiel iGhundgloddlsnAdle Araduged The BQ coli
55 60 aag ccg egg gag gag cag tac aac age acg tac cgt

gt gregtietagesygtie eABEdbps ProchignG waGhu of iheyrepepiors was
Ser Thr Tyr Arg Val Val Ser Val 65 70 75 80 etc ace

gt ©tegnedc Wy aavavesy €0y Rindipge akdléhy twoxqy ELISA.
tgc 288 Leu Thr Val Leu His Gn Asp Trp Leu Aspn Q3

Lydleeuy Fhe Lysueysl@®ilge ds 33§ @tSéaV%ﬁé B }éja%dlg'éc to the

etc cca gee_ccc ate ag, aaa ace ate tec 33
SerrS&SRPY s FARA/ L@ﬁl‘%P ol APPY §9 N 1 ‘*F%\Cel og the in

Ser 100 105 110 aa CC aaa .cag. cga gag cca
cad/ iy MERRPALES R ¢ g&‘@u%%l‘%gghﬂls iR ghfy%ar% %la@nﬁr'
Pro Arg Gu Pro Gn Val Tyr Thr Leu Pro Pro 115 120
125 tec egg gat gag ctg ace aag aac cag gtc age ctg

20os SRR/l Sl bt 480 o,

48§>$p%tes%98na§@r591% ate gcc gtg gag tgg gag age aat

Total RNA was isolated from human peripheral blood
mononuclear cells using a kit (Qiagen, Cat. No.‘ ?2??), and
was used to fish for genes encoding extracellular ligand
binding domains of human FcyRI, FcyRIII and FcRnof, through
RT-PCR and PCT. The genes were fused to a GST (Glutathione
S-transferase) gene and cloned in respective mammal cell
expression vectors anchoring thereto a dehydrofolate
reductase gene. The recombinant pHMOOO plasma thus prepared

was transfected into CHO cells. In this regard, CHO cells
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Lys Gy Phe Tyr Pro Ser Asp Me Ala Val GQu Trp Gu
Ser Asn (G yl45 150 155 160 cag ccg gag aac aac tac aag

wae®7mzg2ect ccc gtg ctg gac tec gac 528 G n PrOI/BR2006/003207
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Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
165 170 175 tec ttc ttc etc tac age aag etc ace gtg

Lyseteu’ Fir R hE 1y o ait Ay T 1901 B ePaR Pl culture
ctgfiche 64" %‘fﬁeo&f éef‘CA%ﬁ %3%%}185"“3 &k L Youvator,

ac cac C

ca§n§23m£&ee e W B Edplore it 6’66Ct€c ipg 3108-

207880 DpbY8e s 1SS BntRinhiS B e HHhooo was

SaPrJi%@ﬁ FH00> 3p Mat LE{prg{:Qan@/r%TPrI% tpr A tr Y Cat.
Leu Gy Gy Pro Ser val Phe 1 5 10 15 he Pro

LY%oPr qgbya-_Ae) Thratey MR o &138keAr QOT@taRHO £&@ %@ min,
0 Gu Val Thr q/s Val Val Val Asp Val Ser Hs GQu As

Pr ehd we¥al t By 4R Audey SvalBhedhen Tep Lyl p¥eba AsP C@Q/ cells
Val GQu Val H's Asn Ala Lys Thr 50 55 60 Lys Pro Arg

G onekd D1 YweAsninoebatby Jyr3A@ Al 1¥ahobes Mala 65 CO,
70 75 80 Leu Thr Val Leu H's Gn Asp Trp Leu Asn Gy
LysnGubalyr bys Qesfrsh80 946 thysDMEM/F3er, AsupdlyemeAlbad with
Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser 100 105 110
Lys0Al aféysl GbovGine Pserving a@du Péo @@mididlifystfgptomycin,
Leu Pro Pro 115 120 125 Ser Arg Asp G u Leu Thr Lys
AsipeGbmeVahcSeatiwu inr @yaddiivasl 138 1eGr440Lys q@der to
Phe Tyr Pro Ser Asp Me Ala Val GQu Trp Gu Ser Asn

G ypelest 15 ansgorged dstpissd (Fhas ek Ty?r“éyéifﬁﬁited with
Thr Pro Pro Val Leu Asp Ser Asp 165 170 175
Phé -Plie tragsiyr (SEpcoys Gagy o \J‘ar’l‘loﬁsﬁf"ﬁ&/sl%e{h%%elecuon

Trp 180 185 190 G n G n Gy Asn Val_Phe er
VameginHos MEy we&g@és a5 R0 IS RS e % included
Thr s.Ser  Leu Ser Pro Gy Lys 210
22&082105¥%é5’%%1> <21§9 VER <SR Monp LEapi Bﬁ%mlllln‘

streptomycin, and 800ug/ml of geneticin (Mediatech, Cat.
No. 61-234RG), followed by centrifugation. The cells thus
transformed were transferred to a T25 culture dish (Nunc)
and cultured at 37°C in a 5% CO, incubator to 90% or higher
confluency. In order to determine the expression levels of
FcyRI, FcyRIII and FcRnof,, the selected strains were
incubated at 37°C in a 5% CO, incubator with increasing
concentrations of MTX (Sigma, Cat. No. M-8407) from 20 nM

by an increment of 20 nM every two weeks.

<5-2> Production and Purification of Human FcyRI, FcyRIII
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<220> <221> CDS <222> (1). .(663) <223>
Met - Pro- Cys- Pro- Fc <400> 36 atg ccg tgc cca gca cct

wW@am782102et g ggg gga ccg tea gtc ttc etc 48 MPCPRK&200¢903207
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Pro Ala Pro Qu Leu Leu Gy Gy Pro Ser Val Phe Leu 1
5 10 15 ttc ccc cca aaa ccc aag gac ace etc atg ate
tec_eg ce,cct gag 96 Phe Pro Pro Lys Pro Lys Asp Thr
Leﬁnﬁegc‘??%ﬁzser Arg Thr Pro Gu 20 25 30 gtc aca tgc

%tdfg g/f’;\lg |%9R%€EF%%IIQI @alea %a&%%‘ g/gf'egétrpgﬁ S %taﬁ %ggfonows‘
P 4Q,.45;
01 4 a0 GG Chr SRRt Gee by HER ablg HbE Bhe AR Trp FootoRy

TyroMak, AsRtd noval 13dbval ot § A30nA 2eLy$. shipslys 150 per
55 60 ccg egg gag gag cag tac aac age acg tac cgt gtg

Ot G288 gt Carkl C g2dQnPro: Arged ur&d U g NpdyesAsth Ser 53 co,
Thr Tyr Arg Val Val Ser Val Leu 65 70 75 80acc gtc ctg

caGneapatae, t g8dCtHeRalvagled aagi @agwiate aagitg@e a8a8JYPBS per
288 Thr Val Leu H's Gn Asp Trp Leu Asn Gy Lys Gu
Tyrfakysrzys the 86199 Vergt supEieraatcdawighc letidteeaof the
gcc ccc ate gag aaa acc ate tec aaa 336 Val Ser Asn
Ly prAdacteon Proeddan PraidMee S&MU bystdnind e B lps sodium
100 105 110 gcc aaa ggg cag ccc cga gag cca cag gtg
t abuaycate g (Soanasc £attec n884BAPE8 Ly sin@ ypultnr&i catAr3p°C in a
Gu Pro An Val Tyr Thr Leu Pro Pro Ser 115 120 125
eg@igdiOgdgcabgtate dagiaacwobeh gtlte agePeegskt $geernatant
ctg gtc aaa 432 Arg Asp G u Leu Thr Lys Asn G n Val
SeaSeur HIVeEPs LBEVal OERRr 198Y135 timegygdnt ttOtedt- The

coc.Se.g2f 22 0C 19 509 L9 geh ohe L0905
Sof S50 S RAT IR0 100,068 0 chc pat. Lacn
QLE el T, Rl G0 L L8 BBifKl0, ane
25l oG] 30540480 9.0 SR EL DS Lthocshace
égghégﬁagf& 9@gaaq gt Zntéto?a@@z} g%h%gge%:]glighg €3N nickel

g’ cac aac 62 |y~ Asn er Cys
Sersu\(%!i.dybt(sia_%Sa,G (li“'atb‘l %dﬁe%4@'8$)ASEolg§ago19ﬁg0§S'lea§f FcyRI,

tac acg cag age etc tec ctg tct ccg ggt aaa 663

H secPriTThr ok w&m&@e&eﬁe%o%% k8UL S8 1G YBOYSd FcyRI,
210 215 220 <210> 37 <211> 221 <212> PRT

FcyRIII, and FcRnof, were separated and purified from the

column using 50mM NaPi(pH 8.0), 300mM NacCl, a.nd 250mM

imidazole.

<5-3> Assay for binding to FcyRI
The FcyRI purified in Example <5-2> was diluted to a
concentration of 0.75 ug/ml in PBS (pH 7.4), aliquoted onto

a 96-well plate (Nunc, Maxisorp) at an amount of 100 pl per
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<213> Hono sapi ens <400> 37 Met Pro Cys Pro Ala Pro
Gu Leu Leu Ay Gy Pro Ser Val Phe Leu 1 5 10 15 Phe

woe@7Pra29ys Pro Lys Asp Thr Leu Met 1le Ser ArPQI/KRR006/003207
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Pro Gu 20 25 30 Val Thr Cys Val Val Val Asp Val Ser
Hs Qu Asp Pro Qu Val Lys 35 40 45Phe Asn Trp Tyr

STt batial 470Gttt o
er

Leﬁeﬂgﬂ ?ﬁe;wi§/sa%% 8 {hrt}\glsb Ltecl'cl) Hgo%g(%}&ﬁglw%ﬁ plate.
SRUEEAL LEAROART D BY NEBIS Shes e

valy @/r Pl);f ’l&agu %k?lr@‘{i Lg?fr LllE%Slz%le'ﬁ ﬂ%(ﬁ*ﬁﬂil@l‘ﬂg 0.05%

Leu n Leu Thr Cys Leu Val

13 P
ST R0 B D i S

r dywsabfindhro Breo £r&ealo LeHd Ay SBSA ASpoifle serum
165 1 0 175 Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val

AsR1byisiser ad¥dsdd,p ddth 130 18521%aéd adddy Bsreadddl well so
Phe Ser Q/s Ser Val Met His Gu Ala Leu Hi s Asn 195

20Q 205 H spAefferfthr € LysdSeirdde SerttaebmSet Pod  other
Gy Lys 210 215 220 <210> 38 <211> 663 <212> DNA <213>
Horsubsapheas £3220ke R2IonCRE <222well) and( 68G)batxaB>at 37°C
Met - Pro- Pro- Cys- Fc <400> 38 atg cca ccg tgc cca gca
cctfoacg Igt hayny ggeEtecy whacht cthec seacBoMets@FWipng was
Cys Pro Ala Pro Pro Val Ala Gy Pro Ser Val Phe Leul 5
10 cthpiletety creveveahdhecefaay- gdti thchupan gegumt B9G eand the
egg ace cct gag 96 Phe Pro Pro Lys Pro Lys Asp Thr _Leu
MetFd | eeseratiydy Phr o GrepZerds 86 driicddcaSegn gfgec with
gtg gtg gac gtg age cac gaa gac_cct ga
ValbarAnGpeVaRa VaT Va1 CEALS VAL B0 it &6 %@81%% product
Gu Val dn 35 40 45 tfc aac c.qt t
AP G Le8 AP AEE s YEE AHd 68 Ble SASRITRRCTOr VA Of 9
As Val
ppggm)i in reslf)ecglvg" SssA%F‘ k')afll er%, ?g&llé%gdSQyS?eggating a
1:3 serial dilution with the assay buffer seven times. 100
ul of the dilution was placed in each well of a 96-well
plate and allowed to react at 25°C for 2 hours with shaking
at a constant rate, and the wells were washed six times
with a washing buffer. In order to examine whether the
HM11200, the HM11201 product and the controls, all of which
were anchored to the bottom of the well plate, were bound
to FcyRI, a 1:100000 dilution of an HRP-conjugated goat
anti-human heavy chain antibody (Chemicon, AP309P) in an

assay buffer was placed at a volume of 100 ul in each well

and allowed to react at 25°C for 2 hours with shaking at a
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CCg egg gag gag cag ttt aac age acg ttt cgt gtg gtc
age gtc etc 240 Pro Arg Gu Gu Gn Phe Asn Ser Thr

weh@7leg29/al Val Ser Val Leu 65 70 75 80 ace gPCI/BERQ006/003207

10

15

20

25

cac cag gac tgg ctg aat ggc aag gag tac aag tgc aag
288 Thr Val Val Hs Gn Asp Trp Leu Asn Gy Lys Qu
Tyr Lys Cys Lys 85 90 95 gtc tec aac aaa ggc .,
gcECRBEARE erégﬁ- aad H&F at@Shigy adhX 336795

Lys Gy Leu Pro Ala_Pro Me Gu Lys Thr.H e. Ser Ly
10689168116 %8caad gdy %‘é@sﬁ:‘@gecg Dgaél%%\l%%cge’gtgat‘ no.
ta ctg ccc cca tec,384 Thr Lys @ P :
{PCoBE G S SR R0 o oY K B TR Rhiuoaces
egg.gaa, _gag_atg ace aa .qt C e ¢t t
OS2 AT 0A00 20 WOGEP SRR FL A Yhore o
Sehshu [ §¥S il Vanbys:ch301 85 A0 goniddtdluicn o
ccC age gac ate gcc gtg gag tgg gag age aat ggg cag

48Q, Mr%@e aldl Pty Seb188P ihhkendl 8y ValasA medduyrdd Uwith an
Ser n y G n 145 150 155 160 ccg gag aac aac tac

aag3eR aFLh &St qe18bG14E O RREcESE ORCcr@gNa%d8 Psfder) at
G u Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser
AspsGhi. 16Rs 148ed 75nt TG 1 8, tATm&dtC M@ age ey Bt Cproteins
ace gtg gac aag age agg tgg cag 576 Ser Phe Phe Leu

Ty rSancbisihen. Tosl Vaboudgp toy FcHRI Ahyldrpurtm IO and Fc,
185 190 cag ggg aac gtc ttc tea tgc tec gtg atg cat
gagoget gtygosplataal, G24cGinrdlglyAsssvalia®e v8dh EgsRI.

Ser Val Met Hs Gu Ala Leu H's Asn 195 200 205 cac

tac acg cag aag age etc tec ctg tct ccg ggt aaa 663Hi s

Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Gy Lys 210
2155220 &840y B L2nting2to LayBIIBRT <213> Honp

sapi ens <400> 39 Met Pro Pro Cys Pro Ala Pro Pro Val

Ala Gy MHghsSdrumgn sien ef9d 5080 9% phe @PBaP?BeCEyEY the
Pro Lys Asg Thr Leu Met Ile Ser Arg Thr Pro G u 20 25

30 tegletpgRt oy’ valual VR WRspl¥al e HPSPALTD ASBTPIYY @S

Gu Val Gn 35 40 45 Phe Asn T Val Gy Val. , .
G Em;haa?lromﬁg JRUNRIAVY Lﬁ&SThFQ@Ly;”?%g%é% g%r‘ﬁs‘gc% é’“é%uled n
Gy Gn.Ph Ser_Thr, Phe Arg_Val Val Ser Val L -
S o Ser T 9,08 VAl s A .
GuT Lys. 85 Leloeatin
Pr P REE RSl e OV SUHP L LB saro Ly ol e Py ooeating

Thra Lys 3G Y. 90 Puo1 98 Gifho Gd Yabkpdyhtd Nods@er seven
Pro” Pro~Ser

times. 100 pl of the dilution was placed on each well of a

C CCa .
A8n washing

96-well plate and incubated at 4°C for 18 hours so that
they were attached to the bottom of the 96-well plate. Each
well of the 96-well plate was washed three times with 300
ul of a washing buffer consisting of PBS (pH  7.4)
containing 0.05% Tween-20 (Amresco, Cat. no. 0777). Then,
300 ul of an assay buffer consisting of PBS (pH 7.4)

containing 0.1% Tween-20 and 5% non-fat dry milk (Difco,
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115 120 125 Arg Gu G u Met Thr Lys Asn G n Val Ser
Leu Thr Cys Leu Val Lys 130 135 140 Gy Phe Tyr Pro

w®ee7hsp29le Ala Val Gu Trp Gu Ser Asn Ay QGaI/KR2006/003207
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150 155 160 Pro G u Asn Asn Tyr Lys Thr Thr Pro Pro
Met Leu Asp Ser Asp Ay 165 170 175 Ser Phe Phe Leu

(I;ééaiSBNé.y-ﬁ RO W Pt Facteadl ey pFLent the
S B L TS EH0-F08 i B, 50, 4 ocn

<211> <212> 2 pi-en 0 >
SRR RS b pare £220 L (o
ccgyt ng%é‘t@(:@elﬁﬁ;alcccﬁ M@ 963c998nCsH1 k€A I C TheC FeyRIIT
etc'ttc t Pro Cys Pro Ala Pro Pro Val Ala Gy Pro

SepuVaki&dhe daikMPeel<d-10 Js GHQutead 883aCE6n@Rt@AGon of
ace etc atg ate tec egg ace cct gag gtc 96 Pro Pro Lys

Pro g}ﬁmBSDnTﬁhe Lessdvetsdliveisar Ar@o Thr &F ocHd wivaltizd was
25 30 aca tgc gtg gtg gtg gac gtg age cac gaa gac cct
gaglgtedcag ddch IA41ThE &yseMadl1lVallaYel aAdpaVedweserto react
Hs Gu Asp Pro Qu Val Gn Phe 35 40 45 aac tgg tac

gt gtgaé°ggcogt § hagrgt githt shatigrcataay ewmstaay cege. The
192 Asn Trp Tyr Val Asp Gy Val Qu Val Hs Asn Al a
LyseThs wense Rregh®0 55x 60iretyy wjdlh gagathaignd tufdas - ade rabbit
acg ttt cgt gtg gtc age gtc etc ace 240 Arg Qu Gu

G AnPheGAB N a86LbTdy Hbenigoval AV3L8Zer VALChewaphralgs to
70 75 80 gtc gtg cac cag gac tgg ctg aat_ggc aag agF

t abindg tycthag @i dgdutarhigpe HSstopms 4 Se p Egu CYRIII
Asn Gy Lys GQu Tyr Lys s Lys Val 8590 95 tec aac
aadsggeie %dCE%\t}@céh%C@Mﬁéoﬁagtgﬁafigé@%}tepFQ uglgaand the
ace 336 Ser Asn Lys Gy L o,Ala Pro lle Ju Lys
ThiCOPFEORRr W33 G%]rut'ﬁ%l) 11‘8§O§>§Ol%agh§gﬁsi% k?:‘%%fegéaand 100
gag.cc . ac_ace ctg ccec cca tec e 384, L

GG B8 AQuERer P PRl e e i Aigoved o
Ser Arg 115,12 25 a ga c.cC

soeib] ot 190 BEA0 Aoh SBR[ Ge race.
Ly n I e - e L (CAY (0 I
USRBANIP Sfctliap e e ir i <
aats/da%ggn%a@uéf@r,‘l%%op%? DY aPi o757 AsRitVog AFac¥alantibody
Au Trp u Pro

er 'Asn Gy dn
against the rabbit antibody in the assay buffer was placed
on each well.

Following reaction at 25°C for 2 hours with shaking
at constant rate, the 96-well plate was washed six times
with a washing buffer. A substrate was added in the same
manner as in Example <5-3> and color intensity was measured
with an ELISA reader. As seen in FIG. 4, almost none of the

FcyRIII proteins produced in E. coli bound to FcyRI while

human IgG and Fc, both glycosylated, were strongly
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145 150 155 160 gag aac aac tac aag ace acg cct ccc
atg ctg gac tec gac ggc tec 528 GQu Asn Asn Tyr Lys

waboo70tw12Pro Pro Met Leu Asp Ser Asp Gy Ser 1BGI/KR006/003207
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175 ttc ttc etc tac age aag etc ace gtg gac aag age
agg tgg cag cag 576 Phe Phe Leu Tyr Ser Lys Leu Thr
Val Lys Ser Arg Trp G n Gn 180 185 190 ggg aac
gt ésts?gl‘“t‘teeéj gt ggv’é{glatg cat gag get ctg cac aac
cac 624 Ay Asn Val Phe Ser Cys Ser Val Met Hs Qu
Al a Leu H's Asn H s 195 200 205 tac acg cag aag age

CeieldF AbaS R N SR I, S
<
Pro >Q/s %ggAﬁumg r%éﬁ\iall a%%pl > ]’442%5?/%[”81‘13%@103/ the

Le 1 P s R As L
8-y 18 AR S i Dol i

Van@@PolV@l 6111008 Gy ASt@lePr v o Val ShncPhepds 4Ry  in
Trp Tyr Val Asp Gy Val Gu Val H s Asn Ala Lys

ThEthﬁle?r 9156 5B M tEA 3 b GdhddR rAsAoSebETRD pg/ml
Phe Arg Val Val Ser Val Leu Thr 65 70 75 80 Val Val

H snG Pedséctine LetarBsnatdy thysred u (Pyr Bys) Cysfdllswed by
Val 85 90 95 Ser Asn Lys Gy Leu Pro Ala Pro Ile Gu
Lysepbating Sel:Bysefbal 1801 df)5orl M iy stid yc@borRAte buffer
Arg Gu Pro @n Val Tyr Thr Leu Pro Pro Ser Arg 115
128e¥2bG imd€d .u MeD hrofl theAdnl @ iprValasSplated dinreadys well
Leu Val Lys Gy 130 135 140 Phe Tyr Pro Ser Asp lle

Al @fVal TW-weldp m@areSemndAsina@bpt@dn afr oA T45fai5018 5Bours s
160 G u Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp

SeithAsp they Segrel65tigchadsophe phe RAUFTPHY Ser tb?s 96-well
Leu Thr Val Asp Lys Ser Arg Trp Gn Gn 180 185 190

G PlAsA- VaFaphe wsdil i St %rW%]t piatey wag yaphgd three
H's Asn H s 195 200 205 Tyr Thr GQ s Ser Leu Se

Lerimes wHEN GQP s o516 Ye8hing Qﬂf@;y £9ng534ing s FBS (pH

<212> DNA < >
12.) cont%}glngbg?oggplﬁlre]%n 20 (Amresco, Cat. no. 0777).

Then, 300 pl of an assay buffer consisting of PBS (pH 7.4)
containing 0.1% Tween-20 and 0.5% BSA (Amresco, Cat. No.
0332) was added to each well to prevent the undesirable
attachment of other substances to the bottom of the well,
and was incubated at 37°C for 1 hour, followed by complete
removal of the reaction solution. The FcRnap, purified in
Example <5-2> was diluted to a concentration of 3 ug/ml in
the assay solution. 100 pl of the dilution was placed in
each well of a 96-well plate and allowed to react at 25°C
for 2 hours with shaking at a constant rate. The wells were

washed six times with the washing buffer. A rabbit anti-GST
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<220> <221> CDS <222> (1). .(657) <223> Met-Cys-Pro-Fc
<400> 42 atg tgc cca gca cct ccg gtg gcg gga ccg tea

w@r@7mea2etc ttc ccc 48 Met Cys Pro Ala Pro PreCVER20M6@03207
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Gy Pro Ser Val Phe Leu Phe Pro 1 5 10 15 cca aaa ccc
aag gac ace etc atg ate tec egg ace cct gag gtc aca 96

G goibodhr (wsRo  AgaZEtly Gt g e gty 2yl Lac o the
14 Y/ .

5SSO PRI 1 R ey e

45

R o

AS; N 8o4YS - TBhobY S nPra A 9528, 5BubPe9a028a9 1080 (i1t tof the

aac agée acg ftt cgt gtg gtc age gtc etc ace gtc 240

Gy 9.Hi G nwEBepAsBePein TRECENGeM 0aMal aYabwser t¥alreact at
Leu r Val 65 I7)O 75 80gtg cac cag gac tgg ctg aat ggc

aagsgad tae aag heGraadyitht t2eki8§ Vat Has &fisgix rate.
Trp Leu Asn Ay Lys Gu Tyr Lys Cys Lys Val Ser 85 90

95 a6 c888nE0F, ChELEEA WISRIAGC e YallNasiacetiates tetth a
aaa ace aaa 336 Asn Lys Gy Leu Pro Ala Pro Ile Gu

Ly svaBREng | BuBesr LysoOThil lofs a1Q0 7508 #i0uyion caf) a@ccantibody
cga gag cca cag gtg tac ace ctg ccc cca tec egg gaa

384 qGlyisH Bher padbr GnkiProlyGin Vae TgsaF¥hpufeer Pras placed
Pro Ser Arg Qu 115 120 125 gag atg ace aag aac cag

gt drnagecbtgehte tgc ctg gtc aaa ggc ttc 432 Gu Met

Thr Lys Asn G n Val Ser Leu Thr C,%s Leu Val Lys Gy
Phe'ol30wiB88 r#ectiencet aHeCgherate hgE&Esgivdthagheggng at a
gag age aat ggg cag ccg gag 480 Tyr Pro Ser Asp lle ,
Al ovsiagt urFEe, Ghe s%&%lgr Glptel Wapr yaghed 135 15gnes with
155 160 _aac aac _tac aag ace acg cct ccc at.% %hg ggc

ted gechdge PeEfexc ZoguBshrakh WiF AdPSITh [ge manner
Pro Met Leu Asp Se %&G Ser, ghe 165 170 17§utt<§ with an
et &% 46 BFETRLG STo A GO4 Gac" Hal Hoh Y480 "EE5 ERY

SO SIS Lo B T L o o
505191 30 L EPRAT 1505. SE cronsiy

Asn_.Hi 200 205 acg cag aag age etc tec ctg
tc{blcn(%téé%ﬂcéggﬁ%w Thr G n Lys Ser Leu Ser Leu Ser

Pro Ay Lys 210 215 <210> 43 <211> 219 <212> PRT

EXAMPLE 6: Preparation and Pharmacokinetic Analysis of

Human EPO Conjugate

<6-1> Preparation of human EPO

To prepare a human EPO (erythropoietin) conjugate,
first, an EPO gene was amplified through RT-PCR using total
RNA isolated from blood cells and cloned into a pBluscript

II (Stratagen) vector, thus generating a pBlueEP vector. To
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<213> Hono sapi ens <400> 43 Met Cys Pro Ala Pro Pro
Val Ala Gy Pro Ser Val Phe Leu Phe Pro 1 5 10 15 Pro

why®7Peia2eys Asp Thr Leu Met Ile Ser Arg Thr PrOI/&R2006/003207
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Val Thr 20 25 30 Cys Val Val Val Asp Val Ser Hs Qu
Asp Pro Gu Val @ n Phe AsnTrp Tyr Val Asp Gly Val G u
Val His Asn Ala_Lys Thr Lys Pro Arg 50 55 u Gu .
G hr@h%f@ﬁrsrﬂ@ercl?ﬁ?dpﬁ%oAs!%“@vdint\?agnséPl% ‘E THpression
Val 65 70 75 80 Val K Hs g g

G HeT507 LpSE i Gahgel 45h50" Gt Ty TR ining

Pro Al
108 ot a4 Al vl el
20,550, oS0 oLt AR T M

140 Tyr Pro Ser. V
LI BB P MR L B A o

o o
D50 55c A S3beate ot BBy SfpdBll pomr

Tr Fi‘h(j-_;sn g)f‘egjyonl%c%&% 9Prfsty Val HReg8aE (S Sednsfected
Gu Ala Leu H's Asn H s Tyr 195 200 205

Thrln@on tys S@11leu Serpteieider ekppesddyorl yst2ain2liusing a
<210> 44 <211> 678 <212> DNA <213> Honob sapi ens <220>

<22130EBS 532> Acblgent( @EBPcsR23Fhe cells were treated with
Met - Cys- Cys- Val - d u- Cys- Pro- Pro- Cys- Pro- Fc <400> 44

at grbagtal By ghergagitgc coneenpttignscost g¥aXcépo cky nM to
gtg Met Cys Cys Val Gu Cys Pro Pro Cys Pro Ala Pro

Pr @ 1¥abtAl @xPlrgsdion 10et8l40¢cbgreed. gt EPOt wast cexpressed at
CCC cCa aaa ccc aag gac ace etc atg ate 96 Pro Ser Val
Phénilgau 1Phel #r dhipher yhapr 50Q yrg Rep thESTeu Met lie 20

25 30 tec egg ace cct gag gtc aca tgc gtg gtg gtg gac

gtg age cac gaa 144 Ser Arg Thr Pro Gu Val Thr Cys

Val Val Val Asp Val Ser Hs Gu 35 40 45 gac cct gag

gt ey Prepaatitqyg of abumay B P§§c CeTal ¢rag gt g cat

192 Asp Pro G u Val Gln Phe Asn Trp Ty \éalk p g&

val G u VIP-BE§-BBD 55 (gpearvwater), pSlyethylene

glycol having an aldehyde reactive group at both ends, was
mixed with amounts of a 100 mM phosphate buffer containing
the EPO prepared in <6-1> at a concentration of 5 mg/ml
appropriate to form an EPO: PEG molar ratio of 1:1, 1:2.5,
1:5, 1:10 and 1:20. To this mixture, a reducing agent,
sodium cyanoborohydride (NaCNBHs, Sigma), was added at a
final concentration of 20 mM and was allowed to react at 4°C
for 2 hrs with gentle agitation to allow PEG to selectively
1ink to the amino terminal end of EPO. To obtain a 1:1
complex of PEG and EPO, the reaction mixture was subjected

to size exclusion chromatography using a SuperolexR column
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aat gee aag aca aag ccg egg gag gag cag ttt aac age
acg ttt cgt 240 Asn Ala Lys Thr Lys Pro Arg GQu G u

w@Rw7P2Asn Ser Thr Phe Arg 65 70 75 80 gtg QPCI/E&2006/003207
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gtc etc ace gtc gtg cac cag gac tgg ctg aat ggc aag
288 Vval Val Ser Val Leu Thr Val Val His Gn Asp Trp

50 8 AL AL 5 o
al  Ser
118%43% QL% !ﬁﬁ 3§:és§é§m hgloggg g g cé%ecgcc %%g égg
cca c
S5 SR SRt T e e

B WA YRS (P e o

Asﬂlo??gu%@% wEFe LebndR% 1351 0 a0 11GC FHod p@EC c@ﬁ@lex was
ggc CCC age gac ate gcc gtg gag tgg 480 Thr

W%oh@@n%@été&’stg ys P g/fﬂﬂ PronRRIghASPhld € efbarViaént, the
Gu Trp 145 150 155 160 gag age aat ggg cag ccg gag

aa%p@?ﬂﬁai AL A AL MAGG ek i6CEoat BPd28o PEG SesrdAsiniing the
Gy @n Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Met

16513ROsd72catpigaey t @6dg@enggatieg the tsmeléesttamount of

age aag etc ace gtg gac 576 Leu Asp Ser Asp Gy Ser

PheyBRedhets TauchSers byseteu wityr fdahdAsp W80 : 285 1001:5.

aag age agg tgg cag cag ggg aac gtc ttc tea tgc tec

gtg atg cat 624 Lys Ser Arg Trp An G n Gy Asn Val

Phe Ser Cys Ser Val Met His 195 200 205 gag get ctg

caxéads PBAcpdmtiarg ofagoadgyaige @&t dumen EPG-PEE @@gﬂex and

672 Gu Ala Leu H's Asn His Tyr Thr A n Lys Ser Leu
SerraceubSeanipr grrmogisbprin &Y K§gicRaa 678 Gy Lys 225

<210> 45 <211> 226 0 <212> PRT <213> Hono sapi ens

<400> 45 Thist KBX-RBEs SRIPlEu Oyepawes PEB @%@mpﬂ% Aeg2> was

Pro Pro Val Ala dy 5 1 5 10 15 Pro Ser Val Leu .

Phe ipkgaprt® 135 PF"BHIE%I 190 P PR |Rreoogﬁe§5 Usgng the

Ser Arg Thr Pro Gu Val Thr s Val, Val_ Val,

SeriM}l20d dn3ExapPhs AspPr ol o% detaht g Pﬁ@mﬂg ffl?kf)UhH Fe

Tyr Val Val u, Val 50_55 60
ThrreL%}QnPr% &‘%né u agoﬁtaaﬁ? gﬁ% ) A efﬁ %?Soh L% <1-3>
0 w7a58 SCIQLSSOlVGd in 10 mM phosphate buffer and mixed with the

g

EPO-PEG complex at an EPO-PEG complex: Fc region molar
ratio of 1:1, 1:2, 1:4 and 1:8. After the phosphate buffer
concentration of the reaction solution was adjusted to 100
mM, a reducing agent, NaCNBH;, was added to the reaction
solution at a final concentration of 20 mM and was allowed
to react at 4°C for 20 hrs with gentle agitation. Through
this experiment, the optimal reaction molar ratio for EPO-
PEG complex to Fc region fragment, providing the highest

reactivity and generating the fewest byproducts such as
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Me Ser Lys Thr Lys Gy Gn Pro Arg Gu Pro @n Val
Tyr 115 120 125 Thr Leu Pro Pro Ser Arg Gu G u Mt
Thr Lys Asn A n Val & Ser ég 130 135 140 0 Thr Cys Leu
Vaflingss qipspheung, terks & ‘Asp lie Ala Val Gu Trp

1 150 1518 AT G BB e o
Asp Gy .S P P L, .

ésg%%ca%) e G e B
o Y IR AR Moo

Pro 210 21
Qe Gyi bYS £22,199H0> AR <%%%31é23%é3 ?Zs)li?rﬁg DNA 2k32p 26/10

22 >
Hond sapi ens <220> <221> CDS <222> (1)..(675) <223>

Metiz ¥ $e My | =61 bty O BhBFRadYD- QusciPr Q0 Fenc 40P 4Budigr (pH
tgt gtc gag tgc cca ccg tgc cca gca cct ccg gtg gcg

098.06¢0 48 Mot th¥S r¥att B yuithoa Rae Lysddd mmilca SBr el of
Pro Val Al a ély Pro 1 5 10 15 tea gtc ttc etc ttc ccc

CCa @aapCee/PRTdatnagehettaddy) afte at €toW6rSes 3al8 Rfigmin,
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser 20

25238 epgs acel et wgagedttedoal tiga dtigegtrgNgty graadigng of 0
age cac gaa gac 144 Arg Thr Pro GQu Val Thr Cys Val
VaM-Va2 Adp Mal Seraikd s desiuradp BFadgions.cct Par grellected
cag ttc aac tgg tac gtg gac ggc gtg gag gtg cat aat
19ZrRroiGhe weate GgriPhelodsiedToptdyr YalyP&p & y5xZH0 column
Gu Val Hs Asn 50 55 60 gee aag aca aag ccg e (); gag
gagauagibratedhcvide g taceigtegtyptisy APH L5y§ TRE a flow
Lys Pro Arg Gu Gu Adn Phe Asn Ser Thr Phe Ar ,\ﬁ:ﬂ 615

70 resegofglie mbAnigic @Cc thie REgt Jasaflehgdgitth ¢y 11near

ctg aat ggc. aag ga 8 al Ser Val Leu Thr. Val K Va
i Sofiln GERR Lo fzsﬁ-éé Mys &P 88785959 aélgéay pure
tc tec aac aaa ggc etc cca gee ccc ate gag

tgc aag,g
aad 886199y Lys COys Lys Val Ser Asn Lys Gy Leu Pro
Ala Pro Ile Gu Lys

<6-4> Pharmacokinetic analysis

The native EPO prepared in Example <5-1>, Aranesp
(Amgen) having a greater sialic acid content so as to
increase the half-life thereof, and the EPO-PEG-Fc
conjugate (test group) prepared in Example <5-3> were
subcutaneously injected at a dose of 100 pg/kg into five SD
rats per group. After the subcutaneous injection, blood
samples were collected at 0.5, 1, 2, 4, 6, 12, 24 and 48
hrs in the control groups and at 1, 12, 24, 30, 48, 72, 96,

120, 144, 168, 192, 240, 288, 336 and 384 hrs in the test
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100 105 110 ace ate tec aaa ace aaa ggg cag ccc cga
gag cca cag gtg tac ace 384 Thr lie Ser Lys Thr Lys

w@op7@M2Pro Arg Gu Pro Gn Val Tyr Thr 115 1POI/KR2@6003207

10

15

ccc cca tec egg gaa gag atg ace aag aac cag gtc age
ctg ace 432 Leu Pro Pro Ser l\/bt Thr Lys

Asn 3 Val .S L gt
Aot { TR leRd SAEpIEe fere gfglbe"% ndg Sy tubes,
QIS Leu Val , Lys

ﬁed,lﬁqc?s%eritgqglf-{léSdprfgrsﬁb %ﬁ% qu.l’l %n e%Jpendorf

age aat ggg cag
(agagl%QQ é@ecd @%rﬁsgeﬁsglfﬁﬁatﬁﬁc ?t Be c?]x?e %fl%oéf%e@%g. Serum

Le 7 g e C C t Caha
(4180178308 kSt BB LA L)ooy

PhgpggfffgucoTﬁrPOSer Lys Leu Thr Val Asp Lys 180 185
190" age agg tgg cag cag ggg aac gtc ttc tea tgc tec

gtg atg e¢ab18ag, 6B41SeS M@ FIP. @ nsKdw &3 MrddtiMlives of
Phe Ser Cys Ser Val Met H's Gu 195 200 205 get ctg
Caghaagatae tEoaLE Gag ahg pgeteirc degughget ctThee EPO-PEG-
ggt 672 Ala Leu H's Asn His Tyr Thr G n Lys Ser Leu
SerrcLeuESer dénad) G prat8i2l15ca2Pugeae 67 plepmr2d5 <210z the
47 <211> 225 <212> PRT <213> Honp sapi ens <400> 47 Met

Cy smdahodd ebiQyisy At s oy predocéd aafrordiny ol thlea present
Gy Pro 15 10 15 Ser Val Phe Leu Phe Pro Pro Lys Pro
Lysnasptitm dswn Msrrikes, Sexhpol 8l 30mach FaAnoer osezw half-
Val Thr Cys Val Val Val Asp Val Ser H's Gu Asp

45 1pfe tGhanvahag af Phle ARative ERA- VghlAsﬁx@?/d%lh@ﬁJ life
Val Hi's Asn 50 55 60 Ala Lys Thr Lys Pro Gu du

G Waph&opsA Serbanpighps M@nvéhaésoﬁoA#%n%?R/alk%n V&) be a
Leu Thr Val Val Hs dn As Leu Asn le{ael&yé ?u 85
90 S§50mgr IERRr B[O FEO\ARY aAslﬁnEyée@llg» e

Prolie Gu Lys 100 105 110 Thr lie Ser Lys Thr Lys

Gy Gn Pro Arg Gu Pro @n Val Tyr Thr 115 120 125

Leu Pro Pro Ser Arg Gu Gug %@ \;wr Lys Asn G n Val
al

Ser Leu Thr 130 135 140 Cys Lys Qy Phe Tyr
Pro Ser |[Asp Me Al a Val Pgs Tr pE@DYPHEF 150 {155 1%963
Ser Asn|G@y Gn Pro Asn EytjuggseThr Thr “PrgesP
Pro Met LU’ (ng/ml) 30.4 192.8 96.8
Trax- (hI) 12.0 48.0 12.0
T1/2° (hr) 6.1 47.0 16.4
auc*
(ng.hr/ml) 713 20436 4064
MRT® (hr) 15.1 88 32

Maximal serum concentration

“Time taken to reach the maximal drug concentration
’Serum half-life of a drug

‘Area under the serum concentration versus time curve
°Mean time that a drug molecule resides in the body

Industrial Applicability

As described hitherto, the method according to the
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165 170 175 Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Lys Leu Thr Val Asp Lys 180 185 190 Ser Arg Trp Gn

w@w7@epM2Asn Val Phe Ser Cys Ser Val Met Hi s Qrar/K82006/003207

200 205 Ala Leu H's Asn His Tyr Thr G n Lys Ser Leu

Ser Leu Ser Pro Gy 210 215 220 Lys 225 <210> 48 <211>

3 <212> PRT, <213> Hono sapi ens_<220> <221> PEPT] DE
<oppesqm) . imyentipss faldgHent thef GEF hPRGEUChHIL 4@ an
Gu Pro Lys 1 <210> 49 <211> 3 <212> PRT <213 .

s apTBRPITPU Liso £C BrasioRE oL PHFLIUTS)P iﬂ%’:&% in E.

f t g 1gd hi 400> 49, 1 0 :
[FRBEN 50, 99 NREESSIORG 19, Rl SN 0% sesion
PEPTI DE <222> (1), <223> 0 i .
<466H>1p%30337§sgp aLys%)m?ﬁE §%gl< '0>W’E&Tgl<§§ 19 lz_gé%%y%%l%lcally
<2132. j ens, <22 PEPTI ; .
<2§§§l§$ggﬁe§?ir§ ft?%cﬁf%@%g 1%%0@@053226 ) re(;@&)n can
be effectively used to enhance the serum half-life and

physiological activity of the physiologically active

protein with no risk of inducing immune responses.
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<400> 5 1 Cys Pro 1 <210> 52 <211> 3 <212> PRT <213>
Hono sapi ens <220> <221> PEPTI DE<222> (1)..(3) <223>

wo eagoend o f | g3 hinge <400> 52 Pro Lys Ser HCHRRO006/003207

53 <211> 3 <212> PRT <213> Honp sapi ens <220> <221>
PEPTI DE <222> (1)..(3) <223> fragnent o f 1gd hinge
<400> 53 Cys Pro Pro 1 <210>_54 <211> 3 <212> PRT
<213> Honp sapi ens <220> <28A3LBEPT| DE <222> (1). . (3)
<223> fragnent o f 1gd hinge <400> 54 Pro Pro Cys 1
<210> 55 <211> 3 <212> PRT <213> Honp sapi ens <220>

CE2L PR BE SARRE f SR SRR 5o
free of an initial methionine residue on a mass scale,
comprising:

preparing a recombinant expression vector including a
nucleotide sequence coding for a recombinant immunoglobulin
Fc region composed of an immunoglobulin Fc region linked at
an N-terminus thereof to an immunoglobulin hinge region via
a peptide bond;

transforming a prokaryotic cell with the recombinant
expression vector to create a transformant;

culturing the transformant to express the
immunoglobulin Fc region as an inclusion body; and

isolating and purifying the immunoglobulin Fc region.

2. The method according to claim 1, wherein the
immunoglobulin Fc region 1is isolated in a monomeric or

dimeric form.

3. The method according to claim 1, wherein the hinge
region has two or more consecutive amino acid sequences
derived from the hinge region of IgG, IgA, IgM, IgE, or
IgD.

4. The method according to claim 3, wherein the hinge
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<213> Honp sapi ens <220> <221> PEPTIDE <222> (1)..(3)
<223> fragnent o f | g& hinge <400> 56 Pro Pro Cys 1

WG 200826879 <211> 3 <212> PRT <213> Honb sapi ensPRRR2006/003207

<221> PEPTIDE <222> (1)..(3) <223> fragnent o f |gQ&

hi nge <400> 57 Pro Cys Pro 1 <210> 58 <211> 2 <212>

PRT <213> Homp sapi ens <220> <221> PEPTI|DE <222>

(152919y 23935vPr Qindlfite% FONSGEY H’ﬁgém%%oﬁ"c%é grsiuences.

Pro<210> 59 <211> 9.<212> PRT <213> api ens <220>
<294 PRI T7 3551 FAYC o) CUB5EE AR o T | ge2
hi nge <400> 59 Cys Cys Val Gu Cys Pro Pro Cys Pro 1 5
<210> 60 <211> 8 <212> PRT <213> Honmp sapi ens <220>

<221> PERTI B, <2204 Tccd) 5223 dnaATBNt ook §GRne T
hi nge <4 O>PE% %/s 2l " d U d?é Pro Pro Cys Pro ® 196
is selected from the group consisting of IgGl, IgG2, IgG3

and IgG4.

6. The method according to claim 5, wherein the hinge
region has an amino acid sequence represented by SEQ ID NO.
18, 19, 20, 21, 48, 49, 50, 51, 53, 54, 55, 56, 57, 58, 59

or 60.

7. The method according to claim 1, wherein the
immunoglobulin Fc region 1is selected from the group
consisting of Fc regions from IgG, IgA, IgM, IgE, IgD, and

combinations and hybrids thereof.

8. The method according to claim 7, wherein the
immunoglobulin Fc region 1is the Fc region of the IgG
selected from the group consisting IgGl, IgG2, IgG3, IgG4,

and combinations and hybrids thereof.

9. The method according to claim 1, wherein the
immunoglobulin Fc region is composed of one to four domains
selected from the group consisting of Cyl, Cu2, Cy3, Cuyd and

C;, domains.

67



10

15

20

5

WO 2007/021129 PCT/KR2006/003207

10. The method according to claim 1, wherein the
immunoglobulin Fc region has an amino acid sequence
represented by SEQ ID NO. 7, 9, 11, 13, 23, 25, 27, 29, 31,

33, 35, 37, 39, 41, 43, 45, or 47.

11. The method according to claim 1, wherein the
recombinant expression vector is pmSCPFc, pmPSCFc, pmCPSFc,
pmCPFc, pMEPKFCl, pMSCKFcl, pMDKTFcl, pMCPAFcl, pMPKSFcl,
pMCPPFcl, pMPPCFc, pMPCPFc, pmPPCG2Fc, pmPCPGZ2Fc, pmCPG2Fc,

pmCCVG2Fc, or pmCVEZFc.

12. The method according to claim 1, wherein the

prokaryotic cell is E. coli.

13. The method according to claim 1, wherein the
transformant is E. coli
BL21/pSTIIGICH1 3(HM10935), BL21/pSTIIACGlFc (HM10927),
BL21/pSTIIdCGlSFc (HM10928), BL21/pSTIIACG1SFFc (HM10929),
BL21/pSTIIG1Mo (HM10930), BL21/pSTIIdCG2Fc (HM10936),
BL21/pSTIIACG4Fc (HM10932), BL21/pSTIIG4CH1 3(HM10931),

BL21/pSTIIG4Mo (HM10933), or BL21/pSTIIG4H K (HM10934).

14. A monomeric or dimeric immunoglobulin Fc region

free of initial methionine residues, prepared by the method

of claim 1.
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