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bioceros

Bioceros: The Antibody Company

= Founded in 2003 and current member of the Polpharma Biologics group

= Early development of monoclonal antibodies & other proteins
= Generation of monoclonal antibodies in rodents
= Humanization

Cell Line Development in its proprietary CHOBC® cell line
= For NME development
= For biosimilar development

Upstream process modulation to meet CQAs

Upstream and Downstream Development

Analytical- and Bio-assays
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C) bioceros One-Stop-Shop
Services to the Industry from CLG to GMP

Polpharma Biologics offering all elements in development and
production of biopharmaceuticals

Process upscaling
Clinical trial material

Cell line development
Lab-scale process
optimization

ICommerciaI production
Fill and Finish

/

| Clinical Development -
Regulatory Affairs
Intellectual Property

Not only about machines but all about expertise
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Bioceros: CHOBC® based biosimilar lines

Highest producing

Identity Designation Biosimilar to Antibody cell line

Status

BCOO2REEM Herceptin Trastuzumab 24g/L Finished

Humira Adalimumab 4.0g/L Finished

Optimizing for higher
Erbitux Cetuximab 1.5g/L titers and fingerprint
biosimilarity

Optimizing for higher
Avastin Bevacizumab 2.0g/L titers and fingerprint
biosimilarity

Optimizing for higher
Rituxan/MabThera Rituximab 3.0g/L titers and fingerprint
biosimilarity

Enbrel Etanercept 3.0g/L Finished

Optimizing for higher
Synagis Palivizumab 2.5g/L titers and fingerprint
biosimilarity

Modulation for
BCO11NPI Xolair Omalizumab 2.8g/L fingerprint biosimilarity
and DSP development

Myozyme Alglucosidase a Available Parental clones available
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bioceros Expected major N-linked glycan
on heavy chain for a Mab

S

GO

B N-acetylglucosamine

A Fucose Absence important for ADCC
O Mannose

PS Galactose Presence important for CDC

Current dogma: glycosylation JX cell line dependent
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O bioceros .
Overview USP Process Development Platform

Screening Modulation Scaling up Lock
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o L
../ bioceros  Example clone screening in bioreactors versus shakers

25 7
e 64X 187-177
O 64x187-177 (34°C day 6)
s\ e 64%188-13
P \ 6 | =——o—64x188-13 (34°C day 6)

— ®— 64x187-177 SF FB
— O= 64x209-73 SF FB .
-~ ©= 64x187-177 SF FB MS /

5 - ©= 64x209-73 SF FB MS ’

N

w

Titer (g L)

01 2 3 4 5 6 7 8 9 10 11 12 13 14 0 1

3 4 5 6 7 8 9 10 11 12 13 14
Culture Time (days) Culture Time (days)
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i\ bioceros Example media/feed-screen

64x187-177 64x188-13

7.00 7.00

6.00 6.00

—— P2 - BC feed —— P2 - BC feed

5.00 5.00
AP - BC feed AP - BC feed
Ex - BC feed Ex - BC feed
:.':4,00 Dy - BC feed ‘:.':4_00 Dy - BC feed
o —8— P2 - Boost feed o —8— P2 - Boost feed
N—r N—r
o —&— AP - Boost feed o —&— AP - Boost feed
=300 ®— EX - Boost feed =3.00 ®—Ex-B feed
= = X - Boost fee
—&— Dy - Boost feed —&— Dy - Boost feed
P2 - F1 feed P2 - F1 feed
2.00 2.00
AP - F1 feed AP - F1 feed
Ex - F1 feed Ex - F1 feed
1.00 Dy - F1 feed 1.00 Dy - F1 feed
=%
0.00-& 0.00 B
-1 4 9 14 -1 4 9 14
Time (days) Time (days)
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O bioceros

Modulation studies to address Quality Attributes

_]m_

)

Select 1-3 lead clones
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Eppendorf

8x 2L systems: Modulation

SF: Elaborate titrations for detailed
information on modulation
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Obioceros

Modulation is not keeping the cells alive only

A process is more than:
« VCD, viability
*  Product

+ Lactate, glucose, ammonia,
glutamate, glutamine

There is much complexity
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Intracellular metabolism is complex

= sz pr——
a= Tp .ﬁi
R
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Intracellular metabolism is complex
Zooming in
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\,) bioceros

Intracellular metabolism is complex
Zooming in further
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bioceros

Endoplasmic
Reticulum
Oligosaccharyl
transferase "
oL~ qucosrdase |
R
oL~ qucosndase ILER a-MAN
: i
I

N 1
N N

Golgi

GnTI
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NANA:NGNA ratio can vary:

Terminal sialylation and
antennarity levels can vary:

2,3 Sialyl
transferase

————
cMP <
cMP <

a-MAN | ‘gv
N
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UDP-H

2,3 Sialyl
D transferase Galactosyl
transferase
CMP -<>
Galactosyl
transferase
Fucosyltransfera
UDP—O

GDP—A

y

MAN ]

N-Linked glycosylation is an interplay between
enzymes in two different intracellular compartments

A Gic
@ Man

B GicAc
A Fuc
© NANA

NGNA
O Gal

GnTII
UDN

Fucosyltransferase

3;’

For modulation a scientific strategy is obligatory

GDP-A

GnT v,

GnTV
uDPH

N
GnT V
UDP—.
N
UDP-I
GnT IV
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bioceros Modulation Toolbox

Modulation experiments gave us the ability to and

= Basic species ﬂ ﬂ

= Acidic species @ X n.n. .
= Galactosylation ﬂ ﬂ Eppendorf
= Fucosylation ﬂ X n.n.

= Mannosylation n.n. X ﬂ

n.n. = not needed
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Decreasing galactosylation by USP PD

GO- GOF- .
Sample description NSRS GIcNAc = GIcNAc S8 SO8 G1 + G1' (%) ?;;: G(;)F
('} (1)

O R

Control . . . . 44.38 1.97 22.74 . . 98.56

Modulation B . . . . 45.32 1.75 23.74 99.21

+5x A . . . 98.92

81-35-123

Control . 0.83 . 4.38 37.18 2.32 . . . 98.72

Modulation B . 0.52 38.67 2.1 98.67

+5x A . 0.58 98.84

o
1%
o
Lh
G
o
%)

Originator . 1.95 . . . . . . . 99.99

Originator before Protein A . 2.03 . . . . . . . 99.68

Modulation A:
Higher concentration of A decreases galactosylation
Higher concentration of A increases GOF-GIcNAc
More A needed to further decrease galactosylation and increase GOF-GIcNACc
Experiments ongoing
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bioceros

Example of charge variants modulation

Originator
T Control
Modulation B
|
|
[

P
Retention ime [rmin]
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Improving galactosylation by USP PD

1.6
2.5
32.2
46.8

T169_~

Glycoforms Originator 1 Originator 2 0 i :
% GOF-GlcNac . . % 3 2.2 2.0 1.8

% G1F-GlcNac . . % 2.3 2.6 2.6
% GOF /0 50.7 40.5 38.2
% G1F % 349 40.2 43.0

% G2F % 9.9 146 [~.144
Titration of galactosylation modulation

Improvement of galactosylation
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O bioceros

Fucosylation modulation

Glycoforms  Originator 1  Originator 2 Originator 3 Originator 4
% GOF-GlcNac
% GO
% GOF
% G1F
% G2F

Glycoforms CL4control CL4 1uMX CL410uMX
% GO-GlcNac d. .d. 2.8
% GOF-GlcNac . . 4.5
% GO . . 48
% GOF 10.6
% G1 d. .d. 22.2
% G1F ) . 8.5
% G2 d. d. trace
% G2F . 3.6

Total non-fucosylated: 70.2 %
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bioceros ADCC activity of modulated mab
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/ .
_) bioceros Glycan data samples

ID Man 5+ (%) GO (%) GOF (%) G1 (%) G1F (%) G2F (%)
Originator 5.54 0.67 68.45 <0.5 15.31 1.14
93.1 mM 4.7 1.73 47.95 <0.5 30.51 5.02
46.6 mM 2.95 1.82 49.19 0.56 33.16 54
41.9 mM 2.84 1.83 48.89 0.52 33.72 5.51
37.3 mM 2.69 1.7 49.97 0.5 33.37 5.34
32.6 mM 2.65 1.63 50.66 <0.5 33.21 5.34
27.9 mM 2.56 1.58 50.46 <0.5 33.5 5.44
23.3 MM 2.41 1.53 51.35 <0.5 33.2 5.41
18.6 mM 2.18 1.4 51.47 <0.5 33.57 5.39
14.0 mM 2.12 1.26 52.18 <0.5 33.38 5.35
9.3 mM 1.97 1.13 53.03 <0.5 33.16 5.28
4.7 mM 1.94 0.92 53.45 <0.5 32.98 5.13
0 (control) 1.73 0.8 54.27 <0.5 32.89 5.11

60

5

o

4

, Addition of C
enhances Man5+

? and GO

1

0 I [ [ I [ ] I [ I | [ I | I [ 1 I [ ™ I 1™ I Em I . I .

93.1 mM 46.6 mM 41.9 mM 373 mM 32.6 mM 27.9 mM 23.3 mM 18.6 mM 14.0 mM 9.3 mM 4.7 mM

o

o

o

o

EMan5+ (%) BGO(%) MGOF(%) mG1(%) mGIF(%) mG2F (%)
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GO (%)

C) bioceros

Relation Man5+ (%) and GO (%) vs C
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aw
./ bioceros Modulation by C and D of ADCC activity

250,000 7 250,000 A
@ Originator

“®- Biosimilar
@ Samples

200,000 A

e

150,000 A9

100,000 A9

50,000 A9

ADCC reporter activity (RLU)
ADCC reporter activity (RLU)

[Ab] (ng/mL) [Ab] (ng/mL)
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C) bioceros

% Activity (AMP)
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ADCC activity modulated within the TIER 2 quality range

Samples are within the Tier 2 Quality Range
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7\, . . . i : :
__) bioceros Example combining bioassay and expression expertise

X
-

Reporter

6h at37°C
Target

Effector

&
= E:z
S

Unlabeled

Effector

Target

© .

S % . Calcein AM
® X labeled
[3) 4h at 37°C d

- Target

- Effector Calcein AM
O QL labeled

7 ¥ "

© o°

O 4h at37°C d
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Target cells | Effector Read out
cells

Reporter Reporter
cells activation
NK cell line
(cD16+ Target cell
both F and V lysis
variants)
Primary NK
Y Target cell
cells )
_ lysis
(negative
selection)
Page 25




bioceros

ADCC using primary NK cells
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Target cells
CD1eV
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ADCC activity (RFU) ADCC activity (RFU)

ADCC activity (RFU)
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Obioceros Technology Platform Bioceros + Polpharma Biologics

Immunization Hybridoma Vector DNA CHOBC® Cell Line 2 - 2000L
Generation STR

10° 10" 10 10° 10*

Bio Assays (for mAbs)
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bioceros

Conclusions

« Modulation of galactosylation, fucosylation and charged variants can be targeted
by different methods

« Procedures are without effect on titer or VCD

« Select for high producers and adapt the process as needed

* Glycosylation and charged heterogeneity is mainly process dependent
« Classical cell line based ADCC bioassay developed

* Integrated vertical approach from cDNA to market supply
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