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Al g, FE FTY o -’?—Z—}%% A doh T3 FE&Y oA Aol
Yol $% M 27 B4 ad2 47 Reke BAE e Aol o
316 xﬂ@o 3]]@3}7] f]zﬂ- uhgoi UE/\g /‘\.%.k] _',7__,_1},] %_]&o PEGZ
olgdlel WA BRg +4ske wol W3 Hof Ko T} PEG ¥AE ©
WA A oA FAAHYA FH I FAo 3 G A JESHE &4
24 So| BAN Fol g2,

Ao A reductive alkylation ¥FHg-S Z3Ar|z1 o2 3jA <B4} PEGylationr] Bt
A 4 e P (multi-PEGylation)’ %} ©] W-g-¢ PEGS $UA Y AA7L ol
SH T ole B AFodAME 71&Y YA whE3te Aol ofd nAY FA o
IFNS &3 A]7]l %of reductive alkylation ¥H$-S %£3}a] IFN2] N-terminal amine
Zb71e gk Eo]&H oz 42 A)17] PEGylated-IFNo| ©j3l characterization, & ¢HYA]
9 s ARA, A2 B4, 223 WL Hadl Y ATE SAHY
t}.

As 2By
2 A3 AFE-E IFN-a-2a(IFN)= (F)=54 AR&D| A acetate buffere] 2 mg/mL
E 558 99 899 FHE AT LUt A o]&E 843 PEGE (F)
Auto] oA FYUTHRLH, HF EA}Fo] 5, 10, 20 kDaQl mPEG-aldehydeS A}
&3}t Reductive alkylation -¢#]2] sodium cyanoborohidridex= Sigma-AldrichA}
A T3
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A A A N-terminal mono-PEGylated IFN 4]

5 ml¢] IFN(2 mg/ml, pH 4.0, 20 mM acetate buffer)2 0.1 M pH 4.0 SPB(sodium
phosphate buffer)2 ¥ &S #& CM-Sepharose (Amersham, Sweden, column volume
5 mL)o] 1 mL/min®] fF&£o2 FYPse F2AX7Ith. Y3 buffer 10 bed
volume(BV)S Z#o| FYste] vl AP IFNS AZHS &, IFN tin] & H]go]
158f9] PEG €420 mM NaCNBH;) 3 BVZ 1208 59 F9ste] IFNS
PEGylation A]Z1T}. PEGylation ¢ 1 M NaCl gradient® PEGylated IFNS 23 A

i

2DE, IEF

2DEE IPGphore(Amersham, Sweden)S o] £3}90th GPCE AAH AWZ L Zn]
st] 12413t rehydration A]7]31 12A)3F IEF(iso electric focusing)dte] SDS-PAGEZ
A7) 453590t IEF= Novex® IEF gel(pH3~7)S A&3le] 5A17+9] step [EFES
AAshe] B35

g Sk A, a4 SHAA

25 QFFAL 50T A aggregation®= AHAEE 340 nmo| A A|7te] e &3
zo w3z 2339’ ic APHL 5Ys FE° monomeric IFNZ}
PEGylated IFNS trypsin 223t A|7te] w& Ao v]&& HPLCE B4 24
et

AestA B8R, HAg=R

PEGylated IFN2| A} &3t% 42 MDBK(Madin-Darby bovine kidney) cell lineS
IFNS F3le] ujd3t 5 VCV(vesicular stomatitis virus)E ©|-&3}o] MDBK cell
o] virus®] FAYE FEE ¥ZE IFN(100 IU/ml)7 ¥ T3] PEGylated IFN| AE
84 g9 =39y, HaddAe SPRI ELISAS ©]€ monoclonal AbS} IFN
9] binding level S ¥l WAL =900,

A3 2 nF
IFNS 1 A]/¢o A PEGylation®} #2]5 3}93 monomeric IFNZ} PEGylated IFN
o] EFH e HFELS GPCE o] &3ste] 343t o]= monomeric IFNzZ}
PEGylated IFNS] 5/4¢ ztol2 |7} & Aozt JHTE o]2ud F2 oA

- 180 -



FZAEF S, AEFY FFXIIN): 2003. 10

o}

¥ % Q99 INs} PEGIFNS] ¥elt plgke] Wt &% 2o oheke Re
2DEst BFE $3l4 SAstitkFg 1), I90R olend FAH Eese
ge nAY EEF FNe| Qe Foled) HuiH PAE AF Ao Bgol

g3 gor ool el £4E Ay Folch
AnHoE oobg WA PEGE £HBOR 4 ookg Bulde] 4B
o] BxHE Aoz B3 Hm Uk 2AY ALY 3A GaE A7IH
SR5YL A PRAA 984 FANIE Aoz FA AY.
2 A7 ANk AR B ATNE olg 288 s W9

of 9L BlAE A B wa) Kool U AFAT LE A
2 4 BHHeR o2 it AY BAvt NS A8

o G438 FA7k NS 4L shof sHedl ol PEGH A0

O e

o
mr-r"
M rR

b e

(3

A EE SHTCE A Y YoM cHFHEE A58 Btk &
Hoz 1 8 F9E 7147 HsiMe &4 oA &al=rt S stdor &
. PEGEA}7} IFNo)| 2150 2 &jA] IFN tjH] &3 %7} =713+ AL Figure 3
A 8l & F Ut o5 A UM AAFAES AT F Jv AFen
HETh
@O Aesty @43 Hqd4dS PEGylated IFNO] monomeric IFNej H]aj ZHA-&

A0 2 Yelti(Table. 1). ©]= PEGEA}7} IFN# receptor$}e] ZAgta}t IFN}h
Abe] ZA3S wWHsle] Yeld o2 sdET) Receptor9} epitope site7} IFN
2917} N-terminal amino acid $$]o] QPP Ao o|= & g

O M o b o ox Ay
o
=‘.’£’4

o Mt
i
5
o8
2
=
o
Y
ok
o
Rl
olN
N,
o
Py
o
fu
|‘£‘,
1,
i
L
es!
aq
e
&

Z A
2 d7e A4AE R FFRIAATMNDAYY A7 Aoz FYPHUF
U thA2A-02-01). 3 (F)=42} R&DS AR Yol 7HAMEH T}

=

k|
1. Lee E. K. (2001), Method for producing protein-polymer conjugate with solid-phase

column, Korean patent application No. 10-2001-73592.
2. Kinstler, O., G. Molineux, M. Treuheit, D. Ladd, C. Gegg (2002), Mono-N-terminal

- 181 -



KSBB, Proceeding of Current Biotechnology and Bioengineering( X Ill): October, 2003

poly(ethylene glycol)-protein conjugates, Advaced Durg Delivery 54, 477-485.

. Suh, C. W, and E. K. Lee (1997), Characteristics and Application of Conjugation
Between Protein and Activated PEG, J. Biotechnol. Bioeng. 12, 314-322.

. Kim C. S, and E. K. Lee (2000), Effect of Operating Parameters in in Vitro
Renaturation of a Fusion Protein of Human Growth Hormone and Glumathione S
Transferase from Inclusion Body, Process Biochemistry 36, 111-117.

. Meager, A. (2002), Biological Assays for Interferons, J. Immun. Methods 261,
21-36.

. Takacs, M. A, S. J. Jacobs, R. M. Bordens, and S. J. Swanson (1999), J.
Interferon and Cytokine Res. 19, 781-789.

. Harris, J. M,, N. E. Martin and M. Modi (2001), PEGylation: A Novel Process for
Modifying Pharmacokinetics, Clin. Pharmacokinet 40, 539-551.

. Piehler, J., L. C. Roisman, and G. Schreiber (2000), New Structural and Functional
Aspects of the Type I Interferon-Receptor Interaction Revealed by Comprehencive
Mutational Analysis of The Binding Interface, J. Biological Chemistry 275,
40425-40433.

monomeric IFN

—
PEG-IFN
. 20k PEG-IFN —
10k PEG-IF ; — ¢
i @ R Je—
5k PEG=IFN 6.0 we——
S
monomeric IFN —> “ e
(a) 2DE ' (a) IEF

Figure. 1 Characterization of monomeric IFN and PEGylated IFN by using 2DE
and IEF. (a) is 2DE PAGE and (b) is IEF PAGE.
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Figure. 2 Time course of IFNs Figure. 3 Thermal stability test
digestion by trypsin. at 50C.
Table 1. Biological activity and immunogenicity
Mean Uilogical Relative C V Relative
P activity (%) o (%) immunogenicity (%)
(MIU/mg)
IFN 201.2 100.0 19.2 995 100
SkPEG-IFN 141.3 70.6 37.0 260 46
10kPEG-IFN 110.6 55.3 - - 21
20kPEG-IFN 43.0 21.3 - - 11
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