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XN, HRAUDAE, STHE S

GalNAc, GIcNAc; 'Fucose; Galatose; Glucose
| D)
.
(A—I$OV&E‘%‘% & on 23l thitp://www.amc.seoul.kr/~swkwon/QTF-3bltype.html) KIF D\ s
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Sugar-Nucleotides,
Lipid-linked Sugars

Asn-Xaa-Ser/Thr
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10| HEXQ! 71X

. 2Manoul
-a \ GIcNAcB1” |

\ \

' \ GlcNAcB1 Fucal

<
NeuAca2-6Galp1-4GIcNACBl., CGICNACRL Fucal
NeuAc<x2-6GaIB1-4GIcNAcBl-4Manoc1\
- - 2 4 6 c
J NeuAca2-6GalpB1-4GIcNAcB1L gManBl-4G|CNACBl-4G|CNAC- g
NequZ-GGaIBl-4GIcNAcBl\4 .
2Mana1
NeuAca2-6Galpf1-4GIcNAcB1”
Manocl-ZManod\G
3Mana1
Manal1-2Mano.1” 6 c
3Man|31-4GlcNAcBl—4GIcNAc- 2
Mano1-2Mano1-2Manad”
Manal-ZManoc1\6
" 3Manoc1\
\ Manal-2Manal’ OManp1-4GIcNACB1-4GIcNAC- &
\ anB1-4GIcNAcP1-4GIcNAc-
- J NeuAca2-6Galp1-4GIcNACB1y, 3 4[3 P 6 <

4:?_:]’ @EN.’EEFQH ‘l@?‘%) K'FDAKorealnternet
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o-Solo] HEXQ! 71X

GalB1-4GIcNAcB1\
OGalp1-3GIcNACp1-3Galp1-3GalNAC-
Galp1-3GIcNACpL”

Galp1-4(GIcNACB1-3Galp1-4),-GICNACBL _
gGalNAc-

/
Galpl

GalBl-4GIcNAcBl\
SGalp1-4GIcNACH1-3GalNAC-
Galp1-4GIcNACBL”

Galp1-4GIcNACBL_
\ 6GalNAC-

- \ 3
DA /

GalB1-4GIcNAcp1

Ser/Thr Ser/Thr Ser/Thr

Ser/Thr
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CIHC}UH XI O XX =]
oEI'—la 2|—|EQ| J“E E%
T e
SET hCG, LH, FSH, TSH
Erythropoietin, GM-CSF, G-CSF, M-CSF,
so| el | Interferon—a (HAH), Interferon—@, Interferon—v,
Interleukin—2, Interleukin—=5, OCIF (3}= A28/ A A
1A
5w tPA, Urokinase(UK), pro—UK, Glucocerebrosidase,
e Protein C, Superoxide dismutase, Thrombomodulin,
aazzdAR} o : .
Thrombopoietin, Antitrombin Ill
A3 7ol 2} Hepatocyte Growth Factor (HGF), Nerve Growth
Factor (NGF)
g N-g-310%}F | FactonVIll, Factor IX
G2 E2FA- 110G
(HHololr=2 S&-2b™ A &I}, Life-science information center, Japan)
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Al ; S&% =J)i& 08¢t Bi&)| St

« Aranesp (darbepoetin alfa): EPOOI 202 EALSE FIMAIA Al AH(Sialic acid) 0]
S EE &)
— J|& EPOXNINIECH 2~38HL} 21 BI2D|E LIEHH
— T 2~33 E0otd Xt MEHN et =138 E2 2F 18 £ Jisdl &

Aranesp® Is a unigue molecule <i 314> EPO Eai=d o A0iE 72(2003-2010)

s (=9 Hrg)
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
; 2 additional —— 5 o 5 —
Molac Eiaﬁc-al:id-cmtair!ing Aranesp 1,53 2,073 2422 2638 2,858 3,091 3,305 3,440
] carbohydrate chains Epogen 2435 2605| 2709 270( 2874] 2931 2960| 3019
Maidmon Procrit/Eprex | 3986 3975 3877 3,695 3480 3200 2816| 2478
5 Up to 8 more 3
EL;cht:grc?df : Sl A e i 22 -\E‘T[fggi‘ff’“““"f’ 1318| 14| 1560| 1748 1857 1683| 1515 1,485
residues’ iRl i Generic(EPO) of 50| e8] 86| 110] 151 23] 367
i Espo 183 207] 30| a9 6] 240 o] m
Half-life : 253 h
{M; 3x longer Dynepo of o so] 7| ee] 126 162] 207
: s R744 ol ol o o sof 17 132 14
Approved | L Dosed less QU o) Total 9,465| 10339| 11,036] 11,358| 11,660] 11,529] 11,353 11,378
dosing 5 frequently OF A<t
: (conversion) A} 5. Datamonitor, Recombinant Therapeutic Proteins, 2004. 4, p.125.
- QD \
(htt;l://www.noblood.or /wiki/Erythropoietin) K'FD/\ Eﬁé.%%l“é?&?,?idﬁimmm

-



Atdl ; S+2 R0l = ADCC SII

o SHYUZT HAEZ R2X(FZ Asn297)0lA FZLE HIAH Al,
— ADCC (antibody-dependent cellular cytotoxicity)2l SItJt 210 &
- SR -EX Z2Elle 9SS
— cISM HISK2 HES XIZH), e (2 XIZH)0l A= ADCCIt
50~10041 &t

P

heawy chain

\ Bl GIcNAc; @ Man; P> Fuc;

%

.

(CoJﬁprehensive gycoslience, Volume 4, Elsevier, 2007) K'F D/\ ESE.?&“&?L?;%%H sssss -
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THES! S WA &7 AJAE H]

E.mumu=u=u= Glycoprotein expression systems

Characteristics E. coli | Y east/Fungi I nsect cells Mammalian cells
Cell growth Rapid (30 min) l Rapid (90 min)  Slow (18-24 h) Slow (24 h)
Cost of growth medium low I jow high high
Expression level high I low to high low to high low to moderate
secretion to secretion to secretion to secretion to

Extracellular expression

periplasm medium medium medium
Protein folding ;gﬂior"e%g usually proper folding proper folding proper folding

Posttranslational modifications

N-linked glycosylation | none high mannose fl'(;nsl?:i’c acid complex
O-linked glycosylation | no yes yes yes
Phosphorylation no yes yes yes
Acetylation no yes yes yes
Acylation no yes yes yes
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OIclA= 0|0 M2 S

- INN (International Nonproprietary Names) -

* Epoetin
— darbepoetin alfa
— epoetin alta
— epoetin beta
— epoetin gamma
— epoetin delta
— epoetin epsiion
— epoetin zeta
— epoetin theta (selected during the 41st Consultation)
— epoelin jota (selected during the 42nd Consultation)
— epoetin omega

(http://www.who.int/drulginformation/general/innlists.shtml) KIED/\ S5 mseston



JI0I1=ct2! (ICH/KFDA)

oJ

ICH Jt0l &2t

JI0IE, 2004, Q68B)
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USP

- Planned Glycoprotein and Glycan Chapter -

Glycoprotein and Glycan Analysis

<1084=>

- Introduction and Choice of Analysis Methods -

(

\_

<1085> N\ ( <1094> A
Glycoprotein and Glycoprotein and
Glycan Analysis Glycan Analysis
- Deglycosylation of - Monosaccharide
Glycoproteins - I\ Analysis - )
\

-

\_

<1095=>=
Glycoprotein and
Glycan Analysis
- Oligosaccharide
Analysis -

~

J
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EGA

Whole protein

Vs

>
>

—>
—>

The analysis of complex glycoproteins requires
a combination of multiple analytical methods

\

~N

HPLC

Ve

4
<

Electrophoresis

4

\
b,
—>EAass spectrometry
<z

\

<

Lectin binding

De-N/O- glycosylated

V4
<

Potency

J

Enzymatic or

=

—» Monosaccharides

HPLC, GC

chemical cleavage

s

protein

HPLC

Peptide mapping

Electrophoresis, CE

Glycopeptides

» Glycan pools

? Mass spectrometry

HPLC, CE

Glycan mapping

Isolation of

E individual glycans

—>

Enzymatic or
chemical cleavage

/

—>

HPLC, CE

Mass spectrometry

) -

Structural
characterization:

enzymatic, NMR

~

Mass spectometry,

)
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V. MAtSo 1L Sda=4
4.5 J|E}
4.5.1 A=3% (glycoengineering)
- S& GOl 5 MO0 X&E HR0 = S& ¢

A0 Tt & MlSl MA=dt0F &
OO0l BHAE 8, =FHE 52, 2N80lgad &AL
(glycosyltransferase gene) £ £, i X2H S

= GAlg = SHEZM2 22 MEARE A0 el

.
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