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(54) Title: INTERFERON-ALPHA FUSION PROTEIN IN WHICH CYTOPLASMIC TRANSDUCTION PEPTIDE AND POLY -

ETHYLENE GLYCOL ARE BONDED TO ONE ANOTHER

(542 B MEH IR MY £ el = L B2o| YA 22 B0| ZEHE AL 2 Lt S chuy
R [ 111 1 0 [ [ s
(BF1 WRMITRR G505 CLCORUELORR L - SHESAGE -
W ORS00 QL ALTRUABRS LR SIESASE
P O~ LG - LA AL - SHIEL S
(R ATOBOOLA LA CSRULLABASFSLR - SHIESNE
(VD WA LA AL ORI SRRSO - SLESANE

FREIRETRREEETAITCTICEIRTNTE LY S SOTRIRIOIT

kkkeki Rkt

(57) Abstract: The present invention relates to IFN-a fusion protein in which a cytoplasmic transduction peptide (CTP) and poly-
ethylene glycol (PEG) are bonded to an IFN-¢ protein. The IFN-¢, fusion protein of the present invention is characterized in that the
specific activity of interferon remains high, the half-life of the INF-a fusion protein is extended when delivered in vivo, and the mo-
bility of the interferon in a liver is improved. The IFN-q fusion protein of the present invention can be used in the development of
protein drugs effective in preventing or treating liver diseases, including various types of viral infections or the like.
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IFN-o &3 @l o] #3t Aojt}. & U™ [FN-o & &9 1‘% JEFA = THFEA o] A FA=H, AA
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oA A ]
(259 H3) |

AMEF AFA AET 3 fPetolz g Zdgd e Fo] A%
JEiH & oyt g3 vl
(7l &°}) .

B dHe olgdE&-<d(interferon-a, I[FNa) T MEA
A543 AxY F3 #Helo]=(Cytoplasmic Transduction Peptide, CTP)<}
ZyodgdZ 3]%0] st 23¢9 JEH -5 3 T &3 Aol
73 71+l

AJEFI RS Y XNEBEAER ARHI gon, <HAE-¢I
A A (Intron-A: Schering, Roferon-A: Roche) 2 AE| | 2-2¢st A A Hch

' E2o]3)4Z 29 PEGylated IFN A2 (PEG-Intron: Schering, Pegasys:

Roche) 502 ojs 1 o},
QeHE-L Ame) 2y BFgoz wd o, AUTHL,

4arz, o4 2 25F0 on, oHe IS AY ZE BRI
Fof gpol wldstel uehbzdl AR z7)e] b3 Astel dwrHos

)

EE FOSW AT, EW, B9 BRelA PIG-AEHB-23} A=
F ¥A89 WEY FFE: AHHE-9I =g wzstn deiA
AUTHKwan Sik Lee, Dong Joon Kim et a/. Management of Chronic
Hepatitis B, The Korean Journal of Hepatology.13:447-488,(2007)).
4719 wheh o], AHHEY T &3] wE FagEol
dE Qo] met AZARA JHAEES AHREF Ao, FFAEE H 2567
A FolFe] Fart 87 Ha o
TN A7 22 FAE WHAs] Hstd, AEF IR

ro

o

Axe  F31 Felo]|=(cytoplasmic transduction peptide, CIP)E
QA 8ol SFAZ 2N JEFHEY 7 olEXHLS MHAAYLEA,
JEHE ¢u X359 F8&L Ast7] Y3 o] AAd v U,

et 47 8% 9L whex mde FoA z7] 240 FAS
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2 29e o Fejo] wa=W, B L@ CIP-X-IFNa-Y-PEG o=
FAEE JdHHAE-<IT §F dHA=ZAM, A7 CP & AExF 3FA
MEe =3 MEbo| = (cytoplasmic transduction peptide)o]i; A7) X =
1-10 7§18 E84l(glycine) 22 o] Fojx = Felol= FAolL; A7 ¥ &
1-100 7He Al2E|QU(cysteine), E8lal, v 22 9 Al&EHdo=
ojFAAE HEolz Ao, A7 IWNax' JEHIHE-¢I 22 ==
QB 2-%5 2b oln; AV PEG = ZelolgdZeE(polyethylene
& 5HCE g JHHE-¢3 §F dWF L AT,
B 2EAES W HfAstol=g ZEoddze Y AR Ze
H

ol ¥Ye B S ANHRY %8y &5 PR AHAE-
U3k §F AL ALY A AT =Fskgoh B LwEe o
A8 2

of
o
&
ro
AN
=
riu
[o]
o
AU
<
i)
_\;i
'®)
—
g
S
=
o,
=2
(TIPS
U
HT
iash
>
™
ot

3 A%, ARHE-g% vl N-go AXTI BHAY A

o e

T3 FeI=E(CTP)E BAE Tt A2ZAEF SOl C-Td ZAES
Fotdd  ZgclEdegE2e AZAIIE, ?lEiﬁﬂ%PJ arEgdol =4
FRAGAAN, AW P77t AFH T, 2 olFTol FAAGE AL
4oz &g, =, 47 AFE FAE Tt AHHE oI
C g¥cto] ddFo=zxn, &

WA A U olF Z JIF At JJME
A=A, £ PEG == PEG ¥ CIP 7} dZd
M Aot FAHLR o8| ade 1) ¥AE Sslo AdEHE L3}
gz CIP 7t dAYoRH  CIP 5 A stE]3n, 2)
ZedEd e o] AHAE L3 @A ¢ Yool g@FPEozN A

IS

N
"
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7) AZA 71, 3) AY(linear form) ENEAZYES
B E-g iAo ¢ T JdAAREN SAEHUTH
A A, AREE A7) 8o “UHAE-LF(INa) F&
Qe H E-du @A CIP o] AgE wuwd & CIP 9
PEG 7} BAlol A" o9dg ouigc. B FAMA JdEAE-<
Gl go] CIP who] A% §F @¥E L 9vste 4%  “CTP-X-IFNa-Y”
02 E AT}, | |
2 HAAMAAM AR EE 8ol AEF IRAY Axy T
PEPIZ(CIP)” £ & LHAEC s Hx=2 =" 24, Axd
¢ HASHME AEdd IRI}e 54, F ¥ U2 olF
A= EAL zZte Feol=g on .
2 o IFNa &3 widel £gHeE CIP & £ LExaEd o3
PID ¢ EAXE 'Has}ﬂx} A Hz=2 Add d2 Feto]=(delivery
peptide) 2A] o] & &Yste] 58 FEHJL(AFYNT 53] A 0608558 =,
EES 58 Al 7101844 H 42 %—61 Al 4188909 %), A7) 538 &3l
MAES Ae CIP o BE W& & 23 WgozA e,
2 2o [FNa §8 @9do] LF=E CIP o AolA, HEeto]l=9
Zole BFhAll FE=EE IUAd dold digste Aolw, wgzsiAe

9-20 obwjxAr, HTh wigASAE 9-15 ofvlxAt, M HbEHsHAE 11

Sgel wiRAR Aadel wE®, 2 @9 INa $F
B P 1 UA AEds 14 o ANE LR
THE FoR¥E A¥9gE olpxyt NG9S T aRsAE

do A CTP = MER/-E 19 MES 2E3it),

CIP = AEY Eigo]l $F3xn, AE Yz =98 Fd=
ozl olFol JAHE EAHLE sFoz A A oA ©E
HEA[E3F], PID(protein  transduction domain) T 3
ol27)d(polyarginine)]oll ®ls} AMEHAo] don FFF CIUES
oz olFATIE 5ET AL AT Jo e BHALE e EE

]

A2E 9% £34 4B A2 Pero|Solr,
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2 BAAMAA,  AEEHE £ “QElFE-L 3 (IFNa)” &
vlolgixol B4 2 AX TS Al WY ¥gS 2H3E, FHA
A3 F-5olHQ vudFE 9u|gtt.

- E2 o dgo] [FNa §8 @iz Egse A HE-LI(IFNe)E
Az% IFNa 2b, AZF IFNa 2a, AEZF [FNa 2c, I Lo
AEHZ AHAE ETFEA [FNa-nl, AAMA Lo HE(0FTFZ
E35 A 4,807,471 & 2 A) 4,695,623 T FF) EE HF LdIG-QEHEY
EFE<Q IFNa-n3 olx, Ho} vEAetAlE [FNa 2a £ [FNa 2b, 7%
st A slAlE IFNa 2b olth.  IFNa 2b 9 Az $He odFF E3
A 4,530,901 .ol A3 7] 2= St

2 dgel uEz g AAde] wE2H, 2 29el [FNa §%
gl de] TFHE [FNa:E AEHE 21 o 74A" olrlxAl MEdg
.

2 29 IFNa €3 @A A7 X & 1-10 719
22 M (gylcine) RA7IZ olFoAxe Helol= HHolg, o] Helol=
YAE Za) CIP 7} [FNa 8] N-2gto] AR}

CTP ¢} IFNa Afolg Helol= #HA X B AAANZLEHA CIP
H E}o] =0 %"i’/‘é(flexibility)ﬂ A2 A5 (free rotation)s=
%’—046}04 CIP 7} 22 715< 283 34 & 5+ A

£, (P 7 232 59 U wE 2 BANG) 25EE 2E
CIP 2 Q3 2AFE ¢33 gizde IAL ﬂi@r?}_‘libﬂ AA T&L
F9AL & Ak

2 ogne 7AR Q Aldel oshd, CAN B4 d(CIP-ING ) S
AR A$ Adol Aoy Heel= WA APd (NS
@ A (CTP-GGGG-1FN a ) &) ¢ o] LAstA] ket

sl AsiAE A7) %ﬂE}OlE FA X & 1710 A 28 7],
wEAsAE 1-8 e 2 A7, Bt wEFsAe 1-7 i el
A7), itk v wgAsAE 15 N 4 F des, uE uaAsAs

50 22l 2719 £ gles, 478 4 F Qo
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2 ool IfNa 8% SEFolM 47 ¥ = 1-100 el AlzwQl
G4 A7), £E 24 2 A2H RI)Z oo e el

= 5o ElgdZZ(PEG)C] IFNa 9 C-
scte] AgEch 4] HWeolz YA v = 0-10 A g 7] P 1-
80 el AzElQ B2 o2l 4 on] wr vl stAlE 0-10 9
284l 7] 2 1-60 M9 Al2"HA ], ©l uEAs A 1-10 719
224 A7 2 1110 A A2EA 7], o BY o wRASAT 1-
5 7)o a4l 27 a 1-5 749} Al=ElQ] R7|2 ol Rold & Tk E,
47] Fetol= HA Y = 0-10 MY 4 A7) e 1-80 MY AlzHIQ
712 o]Fod £ 9&213{ B} vl A= 1-10 MY S A7) =

rﬂ

1-60 /M Al2E) A7|E o] Fojd F 9lon, ¢ vtEAsAlE 1-10 /9
Zea 7] E=E 1-10 MY AlzEH<A A7), o] Bu)h o niRAsAE 1
5 7/hel Z8Al 7] B 1-5 MY Al2EHQL VR o]FAF F o
7Hg v AsAlE 3-5 MY 2 7] Ee 3-5 e A2EHA R
o]Fd 4 3l

2 2wy wpgag AAde] o, B 2w <A E-
SF([FNa) §& wBAW “CIP-X-IFNa-Y’ 22 EAHE HEejol=
dME 15 WA MEHE 20 o MAIE ME=R
= olElxA MER o]FoiAe FEloj=olH,
HE 18 9 oluxil AMERE  o]FoAE
HAEetol = o]},

B odtmolA “CTP-X-IFNa-Y” 22 FEAIEE FHegols FRHEQ
olp| At MEE A7) AERE 15 JX] AME®WE 20 T oz e
otml At Aol st AAHJ FIAHE YEue o= ANEE
Egste RAoZ sMET. A4 AFAA FUAEL, AU 2 4B Y
ofpl At MET doo »E AMEE Hugd HeIEF dElstz,
FAAGNA FAHoz o&HE *uYEZL olfstd dlE MEL
TAG Afol, #Hax 80%Y BFUYAH, 2o wEAsAE HA 0%
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B 2ol [FNa ¢ ©¥de -2l Zglodd 222 (PEG)o)
Agd).

B owwdo) A PEG 7} IFNa 8 wmlao) N-wghe] AjHE= AL
CIP 9 HEY BRI 7+ o)A AHasA o] uizxsa 4k, =

8t7) B wrge) pAHQl A AA g dFHE Bleh Zo], PEG 7} IFNg
§% vude) N-2oo)] AR A HIER(in vitro) Futolels BA 2
A YoM gL $Fshd, gtolEAdol A3 AstE.

PEG & A% Fgodzx 7)ze ZarAr g9 g wgy)
AZAIACZN B dHy FF dHFde FAZE HAA7E 5

TR

2 ot o] upeha g AAlde] ok, 7] E]odd U] F(PEG) 9
£ 20-60 kDa ©o)®, Xt} ulEalEAlE 20-50 kDa ©] 1, o] Bt} B
&2 &A= 30-45 KDa o™, ©l% vl &A= 35-45 KDa °ol¥, 7+

1= S|
sl sl A 40-45kDa @ 4 UTh. 40-45KDa o) PEG B AM&SlE A 3
o]4 TU EHt 7Hg A
2 ZHe  d&8  wgFAg AAde dsd, A7

o

Zodd 28l Z(PEG)= A¥ PGE(linear PEG) = 7}x18 PEG(branched
PEGO)Y & Utt.

E A MoA A7) &0 <48 PEG” & PEG 7} 7}X|7F glo] @43t
A& (chain)Z ©o]Zox PEG FENE Iu)stz, |0 “/}X 3 PEG= 2-
10 7§9] PEG Al&o] 4 3:o] ZE(central core group) & HE E7]|F
ol U2 PE 2n| gy,

(B dbmo] PEG = MY PEG 024 QEHHE Un wuE
oluleat F7le] Boldoz ARsE, HAF A4W PG-AHHE
3 9ude B8 2 AHA gojstn, guEy FF FEdAE o

IS
oo

o,

o]

€ @A A7) PEG & AFA7IE #Hddold

HE 53 382 4 JokM. J. Roberts, M.D.
Bentley et a/., Chemistry for peptide and protein PEGylation, Advanced
Drug Delivery Reviews 54:459476(2002); Francesco M., Peptide and
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protein PEGylation: a review of problems and solutions, Veronese
Biomaterials 22:405-417(2001)].

B owgol o& JEo w2y, 2 UHe Adegd B Ly
QB HE-LH(IFNa) §F DAFWe  “CIP-X-IFNa-Y" &2 HEA
HAelo)= B E (peptide moiety)S HJ '

2 BAAMA gol “HA A7 = DNA(gDNA R cDNA) T18ln

IZHoz IFste Yulg Zow, i EXAM 712 :r“é
FoLEol=e A wEHEolERT ojye}t, T EE F7
d5 fAlA(analogue) = X3t (Scheit, Micleotide Analogs,
John Wiley, New York(1980); Uhlman % Peyman, Chemical Reviews,
90:543-584(1990)) .

£ I v g Adajded ofsw, A7l 2 @ el IFN-a 83
el A o] “CTP-X-IFNa-Y” 22 JAIHE Hegol= BREE IHGsIE
ik Bxe AMEds 15 WA AEHE 20 F o= stue] ofme4t
ME2 o]FoX e Fetel=g FIPFetE W4 Exoln, Bo wiEAsAE
AE¥s 18 9 ofrjkAil MER olFojxE HPeo|l=E FPd= YAt
a2k, 714 uiEAsAle MEHE 22 9 DNA @7IAEE ze it
T Aol T},

2 wee gz o ol w}zqﬂ_,% ey
gl AU el “CTP-X-IFNa-Y" 22 HAEE HEelol=
ik BAE Edste HEE AT .

£ odge weg A2"e FdAe] FAE o HEE S
T%E 7 don, old g FAH A WL Sambrook et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory
Press(2001)ell 7RAIE o] low, o] B8 2 HAAo] Fz2ZA AYgEnt.

B oatndol WEE AgHozr F2YS 93 ¥y e 2ds AT
e 2 FEE £ k. E3, B 299 dEHe 99 AE ke IY
AEE sF2 3l 759 F . 2 Ay wZuoEo= AEo]
A Az frefeln, Mg HIYA FE& nYstd, Y HEE £F=2
gt Ao] utgA sttt

I’
e

>

m i

1.
i
il

¢
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2 49 dErt 2y dEola, Y MEE SFE ste A FolE,
ANE AP 5 e 2EF T2RE AW, tac TZEEH, lac
IREE, laclVs TZEEH, lpp TZFE, pLAZETE, pRAZZEE,
rach TE2RE, amp TE2ZE, recA TEEE, SP6 ZTZHE, trp TELE
217 Z2EE F), AF5Y MAE AT HolBFE: Z2F g 2 HAYHE
T4 ANEE Egste Aol dutHolny. wF MIEEAM £ coll 7}
ol &EE BY, £ coli EHER AP F2Y ZEEH Z 23HolH
B (Yanofsky, C., J. Bacteriol., 158:1018-1024(1984)) =1g]i I}o}x]
Ae #H3d TR RE|(pLAZEXE, Herskowitz, [. and Hagen, D., Aan.
Rev. Genet., 14:399-445(1980))7} =4 FH=2A ol&d & U4,
s, £ 29 ol&d 4 UAe HEHE "HAAANA FF ALREE

Zef2u=(e): pSCI01, ColEl, pBR322, pUC8/9, pHC79, pUC19, pET %),
2] (ell: AgtdAB, A-Charon, AAzl B M3 5) e dpo]glA(d: SV40

l

$)8 zatsid AR + A,

#u, 2 2we 9y 4@ WEolm, WY HIE 32 &t
Aeole, THEE AEY Ab(genone) CZRE AW T RE(d:
dgzEed

ZTERE) v EfFE Hold22REH  fdHE
| otdlxulolai~ Zr] ZRHEE, WAlYol wlolglA 7.5K
TE, SV40 T ERE], AlolEvjdZulo)lgyiA TR EE = HSV 9 tk
EW} o]88 & Jom, HAL FA MEEA Egolulds AE&
o= zr=th, |
£ e weda] W EE ZdE5E B 2y IFN-a §F
oAl “CTP-X-IFNa-Y” 22 ZEAHE Helol=o HAE Lol&tA
&7] 93ted, Hao wgt e AMEdH §FE = JdeH, §¥HE
MEe dAY, FFEEHL SSEWAT A (Pharmacia, USA), DEA AF
o2 (NEB, USA), FLAG(IBI, USA) ¥ 6x His(hexahistidine; Quiagen,
USA) Fo] ol &2 + o}, old AgHAE= Fett.

2 2o uEAg dAde wEH, B e ded o Hdd
“CIP-X-IFNa-Y” ©2 EA|5E #Helol=: o] w3 A=vead
R A dn F2vtEaHde o8 FAdd.

CRREETE
(Z Hﬂ HU ool Ho

{a

o,

B

_p.!

e
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) 23 , 1
olgHE FAA WA FHAE EFT F Jden, dF E9 AL,
Aetetoldl,  shuiyd™d, SRHHUE, ZEHREriolA,  Jhywioldl,
J
o}

AEA, Wouto]al R EEeAtolE Ao thE WA FAAIL
B odue e od YeEje] waw, B oiEe Aed 2 owgo

HE s TPsts TS ATIY
PR

AN, £ coli M09, £. cols/ BL21(DE3), E. coli RR1, £. col// LE392,
E. coli B, E. coli X 1776, E. coli W3110, wvldeglx ABR"g X,
shdes FAAN2s ge wdez & FF, awn 4Rde)
ElaFe%, Matgol mlEMEs 2 oYt fEREVYE S 22
Flw s aF Fol Ao

T, B 2w AHE Y ME FAABAIIE BLddE =
NEZA, o|XE(Saccharomyce cerevisiae), =% MAE 2
(o)A, CHO A EF(Chinese hamster ovary), W138, BHK, C0S-7, 293,
HepG2, 3T3, RIN % MDCK M EF] Fo] o]-&= 4 gl

2 2o dHEE sF AX Y2 Hksts o]'ﬁé]'\(:).‘, 3 AE7}
A3 Azl A9, CaCly ¥ (Cohen, S.N. et al., Proc. Natl. Acac. Sci.
USA, 9:2110-2114(1973)), 3ttt ®WH(Cohen, S.N. et al., Proc. Natl.
Acac. Sci. USA, 9:2110-2114(1973); 2 Hanahan, D., J. Mol. Biol.,
166:557-580(1983)) ‘33 A7) HF WHDower, W.J. et al., MNucleic.
Acids Res., 16:6127-6145(1983)) Sl o3 AA2 <+ Y. =3, =5
AE7E AW HEQA AL, ulM FYHP(Capecchi, M.R., Cell,
22:479(1980)), Zg X2 olE A% (Graham, F.L. et al., Virology,
52:456(1973)), A7l H¥% (Neumann, E. et al., EMBO J., 1:841(1982)),
g xE-vi/] AL H(Wong, T.K. et al., Gene, 10:87(1980)), DEAE-
W2Ee A2y (Gopal, Mol. Cell Biol., 5:1188-1190(1985)), R XA
Wl = E (Yang et al., Proc. Natl. Acad. Sci., 87:9568-9572(1990))

Sol o8} Wl %F AT W2 FUT 5 Aok
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=3 AE W2 FAE FEe 55 AL el 2dE 5 oy,
olglg HLole e “CIP-X-IFNa-Y” Helol=E A7 Ak, dE
Bl7} Jac ZREEE EFsteE Brle =F
Az 2Ede =8 + Ao,
olgt, ¥ Wl IFN-a &% @A Ax WHde e
dgo]  “CIP-X-IFNa-Y” 22 FAHE HPeho|=g Axdts B
st A7) W&o, o] & Alolol FFH W& ¥E JiAd w
Ao A= HRFAEE Fst7] sk, I 7|AE AFTH.

In
S
>,
N,
118
I
e
=

B owne x g o gHd ged, B wwe oo wAE
s INa &7 wude Az PEe ATHT: (a) Z2EEo)
A5HoR AZ®  CIP-X-IFNa-Y’ 22 FAHE Helol= RES
IYsE Y4 EAE dels 2d W P448E g348A2
Woksts Al (b) A7) BA ()9 HARBRA wjgAozRE §F
Sude £EdE wA; 2 (o) A7 @A (DHEREH F£E53% §%
Sl de) C-oote] ZeloldASeT(PEN)S AFAE B

B adgoa fo] “ZTRRE” = HY AME EE 7]T3FH RN 9
B 2AEE DA @7 HEe olujan,

2 gAMddd S0 “FEHoz dF®" & i wd A

AME(e: ZERE, Aad AHE, e MxEda A2F AA9
ofglod th& A ME Atole] 715HQ ARFE omstH, ofd o)
B7] 22 MEL 47 98 ¥ MEe HA Z/EEs Edsdolds
zdsHA "o
E 2golM FAAaA] Mg A FANE T4 dYAE
: d

e AYAEY BpPEel wek ATk, oE Sof, FAARA WFL
H9 WA RRAE £ AUA BEAE o188 4 A= Bl
449, 2719 52 IYDW BD A Ex G4 WAE 25 8T
% 9l
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WA 7 92 AR A pH = WY FlA H@RsAE 3.0 WA
9.0 o MAE FAVT. WAY pH = F7) EE
=

Sdlol, 2 AmulolE, YEYol So W FolE
Qod Ao IyAd 2 gEFjol2UTY T FAAS AT 5 o
2 owodoly Wy FAABAY ATz @9 ou Az
99 Belss PEe FPAclM B4HoE o) g¥E BuA Ry
2 A4 ae Agstd AY £ ok oA, dEE AddolE m:
PEG 5& ©]&3% &3i=ol w2 E(solubility fractionation), & A+l
e w@elcs 2, oy aAzctEadE(ar), dsh, A4 E:
Asidol wE e o8 AAY z)o g@ R =, chepat whol
48 4 9m, BAHoRE s WPel ZHL olfdd o 2

34 gt
ke o)

2 29 E e gue] mEY, B UYe (1) 4E 2
€% B dARH 2 R O °
AEg FAFH 2HES ATAT

o]l 24 E o Q]E‘SHH AR EE= X5

¥

—8]- -g— o . I, 1w O Og
AZAY 209 5 U 5 gon, 5t ndAsAE B Y £=C 8 39d #
om 7t vlERAEAE HCV(Hepatitis C virus) Zrgel 93 ¢ &
7t

Q) 8% B9 ANZA
FHoz, WATHoER, FY AZdold dd, HF W EE
Fadoz ol + Qom, BFAslE NATHOR AT 5 Uk,
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E 3o, %E AAes oAAY
& (Hoover, John E.,Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pennsylvania, 1975)o] AAIES] Aok, &
AAe et W82 =3 Fd [Liberman, H.A. 2 Lachman, L., Eds.,
Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980]olA]
A F Ao, |

2 29 AT zAHEY ZFHe dATHoZ FHEHE
HAE AAAC FHHoZ ol&HE ALBA, FEA, HEEZ XA,

o

, OF7bAlol IF, 1A ZE, L7IVolE

b

Alg, dE AEEL, HIESAMZOE, ZEHIEEA MR 0IE
g4, 2got24 rtavle 2 vuE oY 58 EFshY, old dAFHE
AL olyth, B e FAH ZAHEL Ay AEE olfld 84,
F&A, #ZuA, A, F3A, dgA, BEA & FlE 2FY F
At A FAgHoz FHEHEe Al 2 AAE  Remington's

Pharmaceutical Sciences(19th ed., 1995)¢) ArA|8] 7] A %o Q).

2oy HASH 2HBY HGS TAFS AAG By, Fo

g2, gael A7, AF, A, 9™ AH, 4, B9 AR, Foq A=,
A &% 2 we AT 2 2Sd o thkstA Hwd + ok
BEFsAE, 2 2y ATy AR FAFES A s|Eo=
0.001-100 ug/kg(AF)d = ATt

B oo okAlgy 2AMELS 3] wno] £aE seRopiA
2o xS sz xrh golsAl AAE 4 Ux wHd] met
FAHoz HEgHE PA L/EE RIAAES o) &ste] ANHTFOZH
%9 £ R AxHAY == 8% &7 uol WA Azxg F
g}, olm AFL oA EE £4 A F9 &4, g, YA =&
fatd Feol Ay AxA, AR, ETA, FYA, A £= 2AA
Fed FE gon, Babd mE A4S 2Hoz x8Y & Ao
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[f23 27})

2 atgel ojd 2 538 Qo%sd ted o)

(i) & %H& IWNa @3y Axd IFA4 HAzg 53
HEepo]=(CTP)} Zod A2 Z(PEG)e] ZAFH IFNa 3 Tz
ek Aol

(ii) & 2389 IFNa ¢ d¥d2 JdEHEY nfFddo] &4

(iv) & 299 TMNe §3 o¥de 4% soldsy 29 52
Tgshe AR dY Ex AEd EFH WA oorEe] Ad

T 1L CIP 7} HAE T3l AdE £ 23 INFa §F d¥E Y
TZE HAFEu, CPN7(CTP-GGGGGG-IFNa, A¥Ew& 32), CFN8(CTP-GGGG-
IFNa, A E® & 33), Hepsin Cleavage H# 7} AU ¥ CAN1I(A BT 34),
CENI2(ME® & 35), CFANI3(MER & 36)9) +2E YEAH.

T 25 UAS AYAA AAs B wwo) [FNa §8 v 23
TZE2 (D 2% F=A(Jasco-815)8 Al&3l] EAsk ZAxlo|c),

T 3 & CTP-INFa &% @z PEG 7} thekst ez A3E CTP-
INFa-PEG €3 9¥laES HoFEo), '

1

B R 2Hel IFNa §% ©¥3d 401C 2 PEGASYS(Hof fman
D9 YFolE A8 AAY dEFHS SAHARE vt

sk Al Z& PEGASYS ¢ IFNa €% @93 401C 44
£ 13 248 ¥ 6 92
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¥i, 6 A 7bA PEGASYS Btk ¢3AY F5F 84& FAsNSE

gt

st & EHE oS AAs d=gstua g
oy FAHez distr] ¢ Ao=,

HH7E olE AAldlel 9s] Al XA
BFHANM T AL 712 2ol AAM 2P Roln),

A A o

AAlo] 1: CIP §& IFNa #2229 PCR(polymerase chain reaction)
A

£

A F QB Y E-<¢ 3 (Interferon-a, I[FNa)Q N-=eko] (TP
Felol=8 AYEAT, CIP 9 IFNa Alolo] ZEAl(glycine) 4 7} EE
6 M2 FA"E 284 HA(linker)E AYsac}, 2 FA 7 CIP 9

IFfNa AlelE dZFe=4 CIP Helol=d FA4HE AFs 1 7)15S

43 @ £ J& 87 ol HAY W 254 (TP 2 I3 FAL

Hagels 988 ¥k, =T PR ¥& 584 [FNa R -2
]

A 28 (cystein) % ﬁ'o‘ﬁc}oi Maleimide PEG <}¢

CZddol] BAE £ 9A k. C-Zdo M¥ pPEg = *‘?*’3}??}9-3 AW

RAZE A FHAA = AU

AA, [FNa 9] N-ehol] B2= TP Helo]=9} [FNa Apolo] Sl
FAE A7l A, 87] & 1o NAY ZetololE A&sko] PR &
Pl et ‘
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IFNa® =802 3tx PR2 9 PR3 Zatolo}® Algated 1 2 PCR
ok, - A" PR AHES oA F¥OoZ 33 PRI I PR2 ZeholwiE
Abgste] 2 2 PCR 8T, o2 g4l 6 R FAAE BA AZ-
Felo]= CIP-GGGGGG-IFNa & =P 3dte A BAE HFAUEE I,
228 CTP-GGGGGG-1FNa @l &g CAN7(MEW 3 32)2 P38kt

[FNa& F3¥og &3 PR2 9 PR4 Zalo]HE A}E3to 1 A PCR
sk, A" PR B82S oA F¥o=2 &3 PRl F PR2 EepolmE
Atgste] 2 & PCR &k, ol2A ZEldl 4 JIE 7" BA dZdE
CTP-GGGG-IFN a0 & ZW 3l YatEzls FHF AHEE . o] HFAE
CTP-GGGG-IFNa ©¥ 3 g CAN8(M ¥ & 33)2 WS,

IFNa9 N-Teto] 225 CIP Melo]l=¢ IFNa  Atolol hepsin
cleavage ME& ALs7l &AM, 371 & 1 o A" Zepo|HE
Abg3ted PCR & 31Tk, IFNa & 802 33 PR2 9 PRS ZElolH &
Abgsted 1 2 PCR 3F9ith. A ® PR A2 S oAl 3oz skn PRI 3
PR2 Zgto]H & At&3te] 2 2} PCR 3k th. o] M hepsin cleavage A E=E
TA48 ZHA d2"  FHelol=  CTP-KALRVWG-IFNa & ZH3dtes it
225 FHFAEER  dUt. HFAE CIP-KQLRVWNG-IFNa &2
CFNI1(MEWHE 34)F HH3A.

[FNa 9] N-Zeto] Ratel CTP Hefoj=et IFNa Abolel Egtolil
hepsin cleavage MG 74 AYsr) HAsA, 371 & 1 o 7]A"
Telo]le}E Atgsted PCR & &Y. IFNaE FYo=2 st PR2 ¢
PR7 ZglolmE A}g3ted 1 xk PR 3lgick.  AA"E PCR AHES ©A
Fgo=2 &3 PR1 3} PR2 Zfo]HE AFE3t 2 2 PCR 3t3ich. olEMH
hepsin cleavage @3} 2 FH$ol Zzt Zed 4709 Fe4l 3ME FA4HE
PA AZA"  FHelol=  CTP-GGGGKQLRVVNGGGG-IFNa & =Y 3te 4t
BAE HFAEZ Y. HFAE  CTP-GGGGKQLRVVNGGGG-1FNa T3
CANI2(M g™ E 35)2 HHstqict.

[FNa 9 N-Zetol Ra® CTP elo]l=9} [FNa Alolo] ZE4ld
hepacyte growth factor activator & 7 4437 YA, 371 & 1
A" ZetolHE Al&ste] PR & 3Tk, [FNa & FYLE 1
PR2 ¢} PR Zato]w & Alg3ted 1 2 PCR 3Fith. A4dd PCR AHES thA

mlo

¢

n



WO 2014/027789 17 PCT/KR2013/007136

F¥og 331 PRI 3} PR2 Z&to]|oE ApE3le 2 & PCR 33T, o] 24
hepacyte growth factor activator 9 g4l 3 /NE FAHE HAZ AZd
#FEelo]= CTP- AKTKQLRVUNGGGG-IFNa & ZWal:= AL BExE FFAE=R

Ak, HZALE CTP-AKTKQLRVVNGGGG-IFNa @88 CFN13(MEH S 36)=

Ak7) A 2§ CEN7, CFN8, CFN11, CFN12, % CFN13 & &+ = 1 9

Zepoine) @714

5 - TAA TCT AGA AAA AAC CAA GGA GGT AAT AAC ATA

TGT ATG GIC GTC GTG CAC GT - 3’

5 - CAA GGA TCC CIC GAG CTA TTA TIC TTT GCT ACG

CAG GCT - 3’ |

5" - TAT GGT CGT CGT GCA CGT CGT CGT CGT CGT CGT

PR3 | GGT GGT GGT GGT GGT GGT TGC GAT CTG CCG CAG ACC - | 29 CEN7
3

- 5 - TAT GGT CGT CGT GCA CGT CGT CGT CGT CGT CGT 2 CFNS
GGT GGT GGT GGT TGC GAT CTG CCG CAG ACC - 3

5 -TAT GGT CGT CGT GCA CGT CGT CGT CGT CGT CGT

PR5 | aaa CAG CIG CGT GIG GIG AAC GGT TGC GAT CTG CCG 27 CFN11

CAG ACC-3'

5 ~TAT GGT CGT CGT GCA CGT CGT CGT CGT CGT CGT

PR6 | GGT GGT GGT GGT AAA CAG CTG CGT GTG GIG AAC GGT 28 CFN12

GGT GGT GGT TGC GAT CTIG CCG CAG ACC-5'

5 -TAT GGT CGT CGT GCA CGT CGT OGT CGT CGT CGT

PR7 | GCA AAA ACC AAA CAG CIG CGT GTG GIG AAC GGT GGT 29 CFN13

GGT GGT TGC GAT CIG CCG CAG ACC-5'

B] 31

10 oz C-Zud A2HIL AYstr] sl PR & 3.
4 e 22 YA} AAW CIP-GGCG-IFNa FHOo 2 343 PR 3 PRY
Tglolo) & A}&35t CTP-GGGG-IFNa FrAAte] C-Teto] AlxgQle] A44d
CIP-GGGG-IFN o -C & ZWate YAEAE T AEZ Ao, o] s
CTP-GGGG-IFN a -C ©+¥h A& CFNSC(MEW E 18)2 B 3I3itt.
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[£ 2] .
Zetol v A<
wa | Zetolm e @7 W5 B 1
prg |0 ~C TAG TCT AGA AMA AAC CAA GGA GGT AAT MC ATA 30
TGT ATG -3’
ppg |0~ CGC GGA TCC CTA TTA GCA ACC ACC ACC ACC TTC TTT| 31 | cpyge
GCT ACG CAG GCT TTC TIG C -3’

AA 2 Qe HE-L £ 9@EY AT 4 dHY A=z

PCR & &3 Zx= CFN7(CTP-GGGGGG-IFNa ), CFN8(CTP-GGGG-IFNa ),
CFN8C(CTP-GGGG-1FN a -C), CFN11(CTP-KQLRVWNG-1FNa ), CFN12(CTP-
GGGGKQLRVVNGGGG-IFNa ), % CFN13(CTP-AKTKQLRVVNGGGG-1FNa )& 23 3h=
Zh2ke) FAAE oA ERsy) sl AT EHE Q] pCEMS36 Ol

Zr2re) FAXE F2Y3te] pCFM536-CEN7, pCFM536-CEN8, pCEM536-CFNSC,

pCFM536-CFN11, pCFM536-CFN12, 2 pCFM536-CEN13 23 Wl el 2 A 2H&} i),

A, CFN7(CTP-GGGGGG-IFNa ), CEN8(CTP-GGGG-IFNa ), CFNSC(CTP-
GGGG-1FNa~C), CFN11 (CTP-KQLRVVNG-IFNa ), CFN12(CTP-GGGGKQLRVVNGGGG-
[FNa) 2 CFN13(CTP-AKTKQLRVVNGGGG-IFNa ) PCR AHES& pGEM-T #lEjol
Ztzy 2R3 GUIAEE 45t dstE olmAl Aol Wy glo]
g3 9, pGEM-CFN7, pGEM-CFN8, pGEM-CFNSC, pGEM-CFN11, pGEM-CFN12, 2
pGEM-CFN13 AM=3 HEHE AT, olg{d =g pGEM-CFN7, pGEM-CFN8 #}
pGEM-CENSC ¥ E] 2 28] PCR 4] Zelolvol] Z & Apal & Balll AFELE
o] &3td <AME(insert)E& A, ©°]EE pCFM536 HES] T3}
W3 M E]  pCRM536-CFN7, pCFM536-CENS, pCFM536-CEN&C,  pCEM536-CEN1L,
pCFM536-CFN12 2 pCFM536-CFN13 & ztzh 443 3}ict.

Ao 3 oA AeHE-gd §3 @ dd 2 EQl

A7) AAd 2 o)A Alz® CFN7, CFN8, CFNSC, CFN11, CFN12, ¥
CFN13 A7t S 298 pCrMs36 el S POP2136 A EE A E (competent
cell)o]l EAAFsI I (ampicillin)e] H71E Az =T
stk AR 2@ ZU(colony)E Lo LB i (broth)ol
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AET & 30 coﬂfﬂ 18 AlzF wloFaloiTh. 600 nm SFAA Q) FFEr} 0.4
Z 0.6 o] S uf, 42CE 258 w9 ¥dL FZ(induction)d}tict.
HHog2 4 Az B o wigE Fol, wldd AEZHE  SDS-PAGE
Mg B3t g wdEE AT

dr o £

¢

AN 4 AEAB-L3 $3F B BF Y
o §% @¥92¢ 9% Fusy] 98t 6L BEZE AH§od
% g 2 AAE AAshar

1. 5L ZE o] &3 F BF

A4k £ widsted IFNa €% @99d& dFezE Ry
#3teq 5 L 2 & Z(Biostat B, B.Braun Biotech International)E& ©o]&3}o
g gs A 1 it 41, IFNa €3 9o 2do] d #FE
z+z} MCB(Master cell bank)®t WCB(Working cell bank)2 #|2sle] -80T ol
Bastdc, B oak 3% Aol 100 me] 2xYT A (EYE 16 g/L, &5
FZE 10 g/L, NaCl 5 g/L)oll 49gAA %7} 50pug/ml o HEE Hrts
Hell B@E WCB & A F3te] 30TeA 16 AlF wigFstitt. 2 wids
Asf 3L 2o 2xYT ¥IA(EHE 16 g/L, &F F&E 10 g/L, NaCl 5 g/L)°l
doAYE FEIF 50 pg/ml o] HEF Hriste] vl wix]E FvstA,
B o Az Al 2He 2% 30T, pH 6.8, vwn 1, DO 50% ©]3t&
dolA ] ZEE 3T, 1 Al HEeE 0D #e& A, 0D ghol
10 o] 3 W iR E FUI2 AUt i EE 42T 2 S8A 2d &
FEIAT. B FE FE 1 A AR D e A3, 0D
atol o ol FUtetA] Re FolAM wMlYE FEIINC.

TE
=%

%X\Jﬂ](inclusion body) 3 2 &Y (refolding)
B71A AE wjgRozRE AEE 3F3tn 5" AEE
PBS = AHstgich. $RA AHA 1[50 mM Tris(pH 8.0), 1% Triton X-
100]e]l R4 5 AEIGH7E AR T T 24 Balsld 2849
SAA E9& FFa. A A”EA 14 [AH¥S 1 0 50 mM
Tris(pH8.0), 1% Triton X-100, Al&{<} 2 : 50 mM Tris, 1% Triton X-100,
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0.1 M NaCl(pH8.0), A& 3 : 50 mM Tris, 1% Triton X-100, 0.2 M

NaCl(pH8.0), MH< 4 : 50 mM Tris, 1% Triton X-100, 0.3 M

NaCl(pH8.0)12 £xtH oz Algded M EES, mur, AH, AR
o2 A¥aYL Ayt LA SAA £ & Fsiit.

TzHoz 4L /M Mo §% vude 97 A4 2o
=o|al

| =] b}
ol TAl Ztztel FEY GF Ao A unbsle g EHE AAFHATD. 7
IFN ¢ %@Z]/l 7F83t 2 gEZ Yol AlEE SFH L 2AES O E 3 9
e AT

[E 3]
5 7}%§} 23R g9 g5 gdEd =22
[N 50 mM Glycine, 50 mM Glycine, Ab2-o A
8 M Urea(pH 11.0) 2 M Urea(pH 9.5) 24 A1+ nwE

CEN7 50 mM tris-HCI,

CFNR ) 1 mM EDTA, 2 M Urea, 10%

CFNSC >0 ng&réBTim’ Sucrose, 0.1 mM oxidized 4°C o) A

CEN11 8 M UreaColl 11.0) . glutathione, 4 A7+ mwt

CEN12 calp ' 1 mM reduced glutathione

CFN13 (pH 8.0)

Sd s)¢E 3 2 FRFE 0.5 w B3 AEE FHE F /Hes
FZol[6 N FolUT (Guanidine), 50 mM Tris, 2.5 mM EDTA(pH 9.5)]1&
ey Holele HEFEE 6N Foludo]l HEE SFAE gkt
4 AZF o] myrsted SAIE 43 SalE & A& (12,000rpm, 4T,
30 2)3te) AT AL 0.2 m PEIE I}, |

g4A3 falE SIAE M WHozR YEGES IYsUH.
HYEY 4ZA(50 mM Tris, 1 mM GSH, 0.2 mM GSSG, 1 mM EDTA, 5%
Sucrose, pH 8.0)°] &F FolUd FZ7} 1.5 M o] HEE 3lod 4TAA]
24 Azt B HAE EFEH wEAZGY. ws 43 F o] A&
o} EAt(acetic acid)& 747}0}04 pH & 4.0 22 2399, 2 Az o4
Z7F 9 X 0.2 m ZYEHE o359k, RP-HPLC & o] 839 &Y
o]

2 FAs
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3. A0 E 3 1= AHA
s

A7) whdel] e BlE2PE AAF & FxFoR AN HEGH
CTP-X-IFNa-Y ©Wag u&mz AHAS7] st 2 A(desalting)d
Jol& w3 FwEIYRHE FHEAUT.

gl Ego] &89 CIP-X-IFNa-Y ©@8de Ay ZHAL 4FA(50 mi
Sodium Citrate-Citric acid, 1 mM EDTA, pH 4.0)91A 16 A7t
EX(dialysis)3tH 1.5 M FolyydL  AAS AT 10 w9
A3t 2 X (sepharose) QolL AZvtEIHT FXE HHA FIEA
FPLC o A&3tct. Ayd 2% 45 A(50 mM Sodium Citrate-Citric acid,
1 mM EDTA, pH 4.0022 HHEL HE3l(equilibration) Al T MEE
Ao A2FAAY. F=7o 4FA(50 mM Sodium Citrate-Citric acid,
1 mM EDTA, 1M NaCl, pH 4.0)2 AF&3tod Zyo] Zgd AFe st
HPLC £ & AFE3t £, AA"E add g FAsct. £88d Alss
Bz =Y (Bradford)® WV FF FEAE ALt 59%5mm oA FEF

2R,

AA¢ 5 JHHAZ-¢S §FF @AY F2EH

&7 AAlddlelA AEE vl wel AE AFAIA A IFNa
€ @ 2 A F2E BAAT. 2 A Fx EA4L dRFoEA
IFN a (interferon-a )%}, CFN1(CTP-IFNa ), CFN7(CTP-GGGGGG-1FN a ),
CEN8(CTP-GGGG~1FNa ), Hepsin Cleavage ZH#A7} 4" CFN11, CFN12,
CEN13 & djdo= AAsgic. dwde] 2 2 Fx2 42 0 &%
FE A (Jasco-815) 8 AM&ste] Hslgich. BAstnx st @Wad L 50 mi
Sodium Citrate-Citric acid, 1 mM EDTA(pH4.0) WeolA HF F=7} 1
mg/ml ©] HEE s 25T, 0.2 nm & E&=(resolution), 1.0 nm &
PREZ 2 50 nm/min & A7 £5E zt3m, A2 Zolsl 0.1cm ¢ AgE A&

AF43ked 190 nm WIR) 250 nm ] 9ol M 2HEBL AT,
o Vet ~HEZ 24 ZAy AeEHE &upo} s AR
2 = :?'7"— FABIL e FRES YA FA7E AAdHA UAe N7,
CFN8 o]91o™, Hepsin cleavage 7} 4td® CFN11, CFN12, CFN13 ¢
S gu-dAA(a-helix)7F A% H¥H 2 2 F2E BY. wEbA,
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ol= CFN7 2 CFN8 IFNa €& dw¥lido] IFNa% /A 84S 7HA
RO 2 d=F U},

AAd 6: JHHAE-G5 §F G HAHolA

Baek 30 kDa f£E 40 kDa ¢ A& PEG(linear PEG) EE& 7R ¥
PEG(branched PEG)E N-Z%, C-Z¢ & i #Hdeo]xssic.
ot HAeoldL [FNa &% @¥de CIP 9 <o PEG 7} F3
gejolg, WE #HdeolA(AY #ldalold)L [FNa §F ©¥Hd Wi
2tol Al (lysine) A7)0l B2 HOZ PEG & &3 Fejolth, EH C-Tw
Aldeolde M PEG & 7FAE PEG & o
24 gejolti(E 3 #x).

N-Zet Hdeo]d-e &l IFNa &8 w2 CFN8(CTP-GGGG-1FNa
AMEwE 33)% 50 mM 4 Y EH(sodium phosphate, pH 4.5) HHZ
AP, IFNa 5% 9Wa (FN8 3} Aldehyde-PEG & 1:10 o=
Tk, o] Ao 1M NaBHCN & A2 HUbste) T v=7F 20
ml o] =% 3 F oA 2 AIZF B ESAIAT. #HHds J=E SDS-
PAGE 2 Zlstgia, sldeoldd d¥d g Yol us Ia=vEady ¢
A o Z2etEOSE dAste HF B, #ddold &L
<k 40% oI, ‘

R Hdeolde IFNa &% ©#H3E  CFN8(CTP-GGGG-IFNa
MEHE 33)L 50 mM QA YEH(sodium phosphate, pH 7.5) HHZ
TABG . PEG-NHS ester & 1:10 22 Z&slAth. o] Egdo| 1M
NaBH;CN & #dA2 H7lste #HF F27F 20 M o] HES & & 424
2 AIZr B wreAZTH. oM 2L HstEle kg
A5 AEZE SDS-PAGE 2 &3t¥ch. Ao
wg F2elEOHE 92 A o IErEIHY
+ysact. #Addold &2 o 17%0lAH.

C-ot HAddoldL [FNa &% @wad FolA [FNa9 C-Edol

Qe M7l CENSC(CTP-GGGG-TFNa-C, Mgz 18) wudo] s
A3t r.  CPNSC(CTP-GGGG-IFNa-C)9] C-Teol A8 AlzeH<Add

£ Maleinide-PEG & AM&38be] PEG & R &, olg) wulaz)
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PEG 9 H]&E 1:10 o2 Zg33 2, IM AAYEE(Sodium phosphate, pH
8.0) BT E HE%EEs} 100 mdl o] HES Hrbstd 2 A|ZF B wh AT,
%738 JES SDS-PAGE 2 &1, HPeloldB DAL oo W
AzvtEgygs 2 A o3 F2viEadas AAsd
HAdg ol F&L & 25% °|3ltt.

X

o
Ae
Ak
o
32
ful

o} 2j 4 o #HAwecld WA e ZAZe Ax FEE
FEA &
[£ 4]
4 PEG-CFN8
PEGylation %%7] 3’&’\6_.7] ii%’g CFN8 CFNS8C E"\-___ ')l:%
IS (& 3) (PEG) (mg) | (mg) [CFN8C-PEG| (%)
(mg)
301N-PEG linear type 26 26 10
N-2He} Di-PEG linear type 1.5 6
. Amine | Aldehyde ] .
PEGylation 401N-PEG linear type 10 20 20
202N-PEG branch type 10 4.0 40
A 202K-PEG branch type 10 16 17
) Amine | NHS-ester
PEGylation [2+4]K-PEG brach type
c-gg 401C-PEG linear type 9 2.2 25
] Thiol | Maleimide ——
PEGylation 202C-PEG branch type 9 16 19

AAld 70 JAEFHE-E §F d@A 9 g-niolfd s G FA

1. g-vtolgx 84 53 WY

Azg AHHE-¢3 §F Dl E59 Fyulolejs FHS AP DY
AE(in vitro)2g ZA3AT.  FulolaiA &AL MDBK(Madin-Darby
Bovine Kidney) AMEFIgMEFL8)o]  VSV(Vesicular stomatitis
virus) (FFAEF ) E ZEAA S ] A S = A EEA
E¥(cytopathic effect)E <UHHAS-<¢E {§F§F G¥dESo] Lol
S 7 Jerte GAFoZH AU,

WA MDBK AlEZ DMEM wix|ollA 1.0 X 10° AlE/mo] H=2 345
T 96 4 ZHoE Z+ 4 vl 200 W EF3lo] 37T, 5% COp HiF7) ol A
ok 18 AJZF wjeketh. wlAe] A9 5000 pg/ml FEQ QE HE-<)
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g3 gz /50 o2 §]/\—1§} gl 1/10 22 A 1+ HES Y|
5 1/2 4 A% FAete] 100 WA Al Eo AHlstqitk. 37T, 5% COp ol A
4 AZF EoF ¥2s §53 F RE Ao VSV(Vesicular stomatitis
virus)& 0.01 MOI(Multiplicity of Infection)?} E A 3Asl, 96
ZYolE Zt 4 vio} 100 w0 ¥o] FAT. VSV E HAA7IL oF 18 A
274wty MEHY a3dE fFEsidc. WY FEd AEE PBS
o)gstel 2 3 MAE T, 49 ESLUISE 200 mA 7 Wol %ﬂow
30 B7r ATE TASYG. PBS o4t 25 AH F 0.05% A2
vlo] &2 (crystal violet)S 100 wt® Z+ o] Po] 30 B3 I3,
PBS & o] &3l 2 3] AF & 3 30 3 AZRUY. 80% IHEES 100
s 7t ol Fhete] @Aloke wUlR 570 mm oA EFES HHsch,
ZANNA g2 dzTel HlEl 0% MERE ads YEd 48
NEoz BHEE SRHYT

L

7}

i
o AL

o2

2. AHAE-LTH $F VU Feol WE Fouoltz Y 27

23}

A7 = wrdo) ge, JdeEEe-29 §8 w9d CEN 7, CEN 8,
CFN 11, CFN 12, CFN 13 ¢ &AM & &AH3g o, Axe= olg] ¥ 5
UEFE A
[E 5]

3 vz IFN o that Ao (%)
IFN 100
CFN7 57.6
CEFN8 90.7
CFN8C } 95.0
CFN11 , 40.8
CFN12 43.6
CEN13 34.2

3. AHANE-AH §F W] HPoldo] wE F-uolix
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g-ulolgl~ A9 A CTP 2 PEG 7} FaEHA &2 A2
tol WA 2X EFEE [FNa; N-Zeo] CIP 7} BFHAoY PEG 7}
252 24 IFNa &% 9¥9A(CTP-X-IFNa-Y ©@¥93); CIP-X-IFNa-Y

do] N-get e Ul odd gei= PEC U F&HE IFNa §F
A<l Di-PEG, 202K, [2+4]K, 401C, 202C ol wisiA aa3ict.

47 Di-PEG &% ©@HE2 2 /A9 ¥ PEG(30 kDa)7} CFN8 whufz
N-Zk ofn]izibe] o}xlZ] (NHy) 9k ©id W2 2to]d]l 719 o}l 7] (NHp)oll
Zzy AgEe] Je FHY [FNa 3 ©wzdolzm, 47 20K &%
guge 2 she] M& PEG(20 kDa)’t CFN8 ©#a. R glo]ale
o171 (NHg)oll FAlel ZAsol e Fele IFNa 8¢ @doln, 47)
[2+4]K & <@z 2 M9 M3 PEG(S kDa)ot 4 M9l A3 PEG(7.5
kDa)7} -CFN8 ©r¥iz o] W& gto]il Z7]e) o}l 7] (NHy)ol| FAlol| Ad = o]
Je Bl IFfNa €8 @¥dolxm, A7) 401C ¢ @d2 1 /e Ay
PEG(40  kDa)7}  CENSC ~ @wjde C-2d A2EHd A9
AZ3tol=d (SH)7]o A= U e IFNa &% @¥idoln, 47|
202C & @A 2 789 A3¥ PEG(20 kDa)”’} CFNSC ©jz o] -zt
Al2EAeY AEol=d (SH) 7l FAl AgH] e FH IFNe &%
ggolti (= 3 =),

&7 & 6 o 71A% Ao} Zol, BFEE IFNa 9} Bl WSt, PEG 7}
751‘;}512] w2 JEHE-¢5 §F @ugde H
EFEF INad 4T AY F53A. ¥id
S A PEG FENet AT ol wek &4 3ol thgstdd
T2 4 ZEF vl E B0l 2T HZAA.

CE®, B w9 e §% wuF 4010 o AA) AwEE PG
IFNa << PEGASYS(Hoffman LaRoche Ltd.)9] &-wjolaix A&
|mated A5k, PEGASYS & 20 kDa ¢ 7}A& PEG 7} IFNa S Ao
FANHoE A" INa §F duidoltt. AdATL 7] & 6 A
UER ue} Zo] B ko] 401C &8 @A o] PEGASYS(Hoffman LaRoche
Ltd.) B0 -nvlojgis EAdo] 3} o & AoZE FAHIAG.

O

-

AU U %E fu
=

=

1

Rl
I

a2
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[E 6]
Gy 4% v]&(%)
EEE [FNa 100.0
PEG u} %2 | CFN8(CTP-GGGG-IFNa)-| CENSC(CTP-GGGG-1FNa -C) 95
Di-PEG - 16.7
202N - - 57.2
;}Zﬁk;} 202K - 22.1
Pg};ﬁ [2+4]K - 17.8
- 401C 32.4
- 202C 39.0
PEGASYS - - 10.8

Axle) 8: AEHAB-U5 §F v FEFYSY 54 53

1. v}92 FEEHF HolE -

o9~ 3 ulg) g sl AYE BE WERTOR o] A7 EE(4h,
gh, 12h, 1d, 2d, 3d, 4d, 5d) Z <UEHAE-¢s & d¥d AEE 30
pgd  PrA EF HER FAEATH Ao AR AlEE
ANEFozA 202K, 202C = 401C o HF WAL ALgISlx
WEzFo2A PEG #& IFNa <FE<Ql PEGASYS(Hoffman LaRoche Ltd.)E
A+83kith.  PEGASYS £ 20 kDa ﬂ 7}x 8 el PEG 7} IFNa wu o)
Aoz A" IFNa 8 d¥doltt. Alg& FAG & 2z Azt
HE vpeas FolA % 1 wE 2'}%3}04 Fgo 1 AlZE
AAIE 7} 514 (13,000 rpm, 4C, 0.5h) AT FHF3Rx, 3
1/50 02 HAMste] F-uloleis B4 EA}Y =4 %)
7 o 1A%t YEdt. E 7 o Ao
Sel7} 202K == PEGASYS Boh 8w &4, 7+ U &4
e 2O 449 Hgo] ¢ w2 AE U3 2

o

o

-

age
= 3171
o} o], 401C
g

ol %Aél

NI
o

M

1 Jepd =t
SR

iu}

J
=

*
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2. dzo] 4FEFEHT dolH

dzo] 2 vtg| & e T2 &t A7 BE(4h, 8h, 12h, 1d, 2d,
3d, 4d, 5d, 6d) ZZo MIZTL 300 ug/kg A Yo 2o =
FAetith. AWZe ANYEoE PG s RA® AHHE-99 &%
S A (4010) 3 HET O E PEG 7F B2 A#EE [FN-a 9FE PEGASYS &
AHgStdTH FAL A3 FAF F Al HE Q%) Roke] Aol o 2.5
¢S AFste] Gl 1 Al Fo} £ F A L3 (13,000 rpm, 4T,
0.5h) A%t g, AL 1/50 22 3A43la] Fuloj)x BAHS
£A89Y. EHAHE E 49 YT

d5o)E  AgT B wye  JdEHe-9s  §%
201C FEFYSH o s, B 2w AHAE Iw §F
401 & Foid £ 3 U oludl %F Fo] M7= PEGINTRON(
A5 A, Merck & Co., Inc)® FAgE AXe 4B Fo F %7 %”
Z7tel &AnE Rgow, To F 47 4 U d2 B FrloNs
PEGASYS(ZY@ X & A, Hoffman LaRoche Ltd.)®} FAFg HEeo <AL
BAFAHE 4 3x). o9 #2 éﬂi 2 g Az JdEHE
a3t §3 DA 401C 7F FE Fo § x7] @4o] HFAFHA FowA,

79 7 g 4o HAYHE 2 HelFE Roln. olHe 5L

¥ owwe o Aed me §3% wwde FHsE  PA,

T EAZYEY FF, AX  WHES el eE dFIe Rl

i

ot

r.}L 12 2
Y,

f]

Y
B

AAld 9 JIHHAE &3 §F g oA A

a2 3 uig}E gy #o2 s Azt ®Z(4h, 8h, 12h, 1d, 2d,
3d, 4d, 5d) #AZ#Y AEE 30 wg¥ vlEx EFHo Witz FAleAo.
Ago] Alg3 A= AFFozA 202K, 202C L 401C o ¥ wwAg
AFEEI T, ERT o2 PEG & [FNa 9FE<Q) PEGASYS(Hoffman LaRoche
Ltd)E AFESIQITE.  FAF T Al 22 npex9 vjE "3 & 9
do® JF Ba"E PBS & FYs 7+ BF (perfusion)S A A 8T}
Lol gdo] AAHH 2 AAE FDd 10% FIA22 Hold Yiln
< PBS 2 2 zHel| AFHERFT. 7S @A Raas A Al(protease
inhibitor)7k Eoi3lE PBS ®l¥d] ¥m B4/ B4stch. 400 9]
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10x RIPA HH & woi 1x RIPA ¥/} HE2 8] AojFr, NEW o
1.2n1 RL 1.5m FE 3 /M2 EFsd 4TolA 12 A 2Hsd).
A& (13,000rpm, 4C, 0.50)% F Z {FET 700 ul o S5 HA=E
3gate 2zt MZG o ml A& =Eook.  AE Iml & FPLC(Hi-trap
desalting column AFg, flow & 3 22 1A)E AHAFAGY. 3sFd
gz B3ol g A7) Y3lA AUC(Area under concentration)E
Aretel SMu4E ArEE9Th.  [ELISA £3%(ng/mx 2 x 2 x 23
ZF F9mD]/[TF FAI(g) x(FPLC BAZ & @¥aEe <F)/(FPLC A A
glgel HA F)] = ng/g . AE T FEES ARSI JETE-
a9 %4—;5-2— 22302 PEG 7} B&H IFN-a &% ©8dx A% g9l
b olTAE vl HUFSFAT.

% 5a ¥ % 5b 9 AFA HAXE nie}t o] mpe2E 4%6& Edy
o] 54 %Zé A Ao o, E @ JHHE-¢9 §F ¥
2+ o] F A& PEGASYS ol ®]3iA] 401C & <F 13 v, 202K &= <F 6 u EUT.
PEGASYS 7} A PEG ©l 9§ zolsA SAo] 2 AE #H
g ol Qe W E-dut 3 dulde b o) Aol AAZ Y
Aok, Eg, 202N 9o AL 7 olFAol AY YEUA &S
AALh,  olE 202N o FHefolA PEG 7} C-Eee] CTP o] #ldelol g o2 M
CIP &] 2t olF %< A3istalr] wiEd] Aoz BT,

olg] B 7 & AN oA dFEIFHoR JMF 4T AP
401C 9F 202K ¢ EAJgtS WHETQ PEGASYS o A zty Hlw
AR oz 401C /b AFE BT ol gzzel HHHNE YA o)A
744 249 F5Ead 48 JERAT.

_L

[E 7]
g g &4 (AUC) 7+ W A (AUC) .
_]

3% (1U - d/ml) (1U - d/g 2b) C
cha ) PEGASYS ] PEGASYS A

== =2 24 (%)

SR g e | TR g s °
101C_ | 850333 3.7 32986 13 3.87
202C | 1.084.000| 4.8 2.078 0.84 0.19
202K | 704.042 3.1 14.150 5.7 2.00
202N 62.767 0.3 0 0 0
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(379 49

A Z-L3 Y BUARA,

AEE F3 Felo]=(cytoplasmic

L —

= 1-100 7He AAEQ,

rlr 1-4

aE UEH S5 20 T

sl

t EYdEd2YE] AL 5

(373 2]
A1 Fel JojA, A7) CIP & MEE 1 WA 14 AAE ME=z
15 FHE ZOERH AY9HE okt G TFRE AL EROE s
AEFE-<3 &3 ©HE.
(7% 3]
A1 Fel oM, A7) JdEHE-LgE ABEAE-49 2 A RS
20 E3 Oi 3= o E W E-2ut §3 gwlaA
(873 4]
AL el M, 7] dEHE-Los MEdE 21 o JRAE
ohul=it NEE THeE AL EROR st AHT-2W §3 U
25

30

A 1

ol 9

oA, A7) “CTP-X-IFNa-Y” o & EAHE 4 A E] | E-

o g3 dHFEU e Helol= FEE(peptide moiety) H%‘Cﬂi 15 WA

MERs 20 o2 744

Tgst= 2

.]O E%‘

FoRRE AUt o= shtel ol N
2 S JHNE-9% §3 By
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A 1 g A, A7) E2FAEASYZF(PEG)E A8 PEG(linear

=
=
Ae-gst ¢ v

A1 Fell JoAA, 7] EBASHS(PEOY EAFL 20-60

ad A& EH0=2 st AHHS-LI ¢ DU

A 1 ol golr, A7 Y = 1-10 /MY Al2HQ, ZEAl, =

24 2 A2HALR oFfAE W= FAA A& SHOE st

F71 ATF A 1 F WA A 9 F F o= & e A=

QeI -2yt &3 da e “CIP-X-IFNa-Y” 22 FA|HE Helol=
2EE ZQ3e A B4

[H+3 11] |
A7) AFE A 10 g A BxES ¥t W,

[(37% 12]
37 A7E A 11 g e dAHgE dAAEA.

[7% 13]
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Fig. 3

A N-2TH PEG 28!
301N : 30 kD, ME
0K\ M N\

Di-PEG: 30 kD x2, M¥

B. ¥ PEG 2%
202K : 20 KD X2, JIXI S
20 kD Nrpy

C. C-2E PEG 523
401C: 40 kD, MG

401N: 40 kD, M

202N:20 kD x2, JHXI @

[2+4)K: (5 KD X2+7.5 KD X21, JHXI®
S 15K
226 5yp
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Fig. S5a
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Fig. 5b
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