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GLYCOTECH NDLOGY AT WORK

Glycoengineering
better tolerated proteins

us on next generation antibodi
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New key limitations

> No extractive human material:
International Standards :1U/L vs ng/L

»outsourcing: high diversity of procedures

> New reglementations:
-Immunogenicity: protein folding & sugars
-Quality Attribute: glycosylation

- Performances of the product: efficacy (B/I)

What will be the appropriate reference????
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N-glycosylation reflects the host cell machinery
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Which glycome is best suited for activity?




Bioproduction of therapeutic mAbs

¢ 58 mADb products approved since 1986

—47 approved products currently on the market
—Over 300 candidates are currently in development
— 70 mAbs estimated on the market by 2020
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Production in various cell lines

Murine hybridoma (2.1%) - 2009
/ Human cells — HEK (4.3%) - 2014

E. coli (6.4%) - 2006/2008

NSO (14.9%) - 1998/2014

CHO (55.3%)
1997-2014

Sp2/0 (17.0%) - 1994/2013




Specific limitations of antibodies

Chimérique Humanisé Humain
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www.genmab.com
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The serum IgG glycome:
an inherited and physiologically regulated repertoire

=
ep
GO : T
. GIF ¥
| |
B
A
I
.
L I | ’ ®
ems
°
3
"<
T
ep
@
]
(] ] %
80 4
: g1 K
28 g Q.O. ::-:
e A amp ) ¥
L] » " El =
| | i | " A o
e a A i
ta 4 ‘ .f i 4

|

G2FS1

<
(1]
e
) >
R G
B« BB
°p
* ¥
. m
*F =<
P @
® Q
& g n
5 ame
¢ @
o) =]
B
C
ams 4
hd i
b4 i
"
A

N-acetylglucosamine [l

Core Fucose v

Mannose @
Galactose ()
N-acetylneuraminic acid ¢
*
e
')
»
L
" G2FS2
A
L
T 12
e (1
b4 o
: ' S
* ol Lol B
¢ == *9 A QB
mn. || ems $8. by
3 s s - 0o ¢ 2,
m OoNp - o0 B
2. ¥ METT RIS
L A m ¥ i
4 ® i > 'a A

GP1 2 3 4

5 6 7 8a8b 91011 12 13 14 15 16a1l6b

17 18a18b 19 20 21 22 23 24

© copyright

=== all rights reserved

Trbojevic Akmacic et al., 2015
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IgG glycans govern 2 conformations
to modulate effector functions

Key: I Light chain I Heavy chain

Barb et al, Nature Chem Biol.2011
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27 glycans encode effector functions
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Effector functions

universal ed'Xpress
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Optimization pathways:
combining options

ongoing
i
Fab engineering Fc engineering
ximab ADC
zumab
mumab...
bispécifiques
\
|
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Adverse Immunogenicity

hew

Glycoengineering

*No adverse immunogenicity
*High binding to the target
eorder the target receptor
*Adapted PK
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Des Produits plus efficaces et mieux tolérés

« en 2025, 1 biologique sur 2 sera un anticorps »
(LEEM, Santé 2011)

Glyco-Optimisation Fc

47 produits prévient la capture
>350 developement EU'XDFESS
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PRODUCTION
RATE

IMMUNOGENICITY
& STABILITY

DOSING

BLOOD TESTING
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DRuUG APPROVED CELLS
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