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Exosome
~ 60-120 nm
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MRNA
~1-25 nm

Lentivirus
~ 80-120 nm SARS-CoV-2
(COVID-19) LNPs Vector NN Ve
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Adenovirus vector platform
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Introduction to protein
purification




Sample purification and preparation

DNA/RNA §

Cell lysis

°© S P proteins e

.\ © Antigen (e.g. virus) g

Organelles/cellmembrane
/lipids ==
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LC, Liquid Chromatography

Crude sample Buffer
xS
.‘ * Collection

Absorption

w
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Protein properties that matter for protein purification

Biospecific affinity ---- Affinity chromatography (AC)
(e.g., a tag)

Net charge ------ lon exchange chromatography (IEX)

Hydrophobicity --- Hydrophobic interaction
chromatography (HIC)

Size exclusion chromatography (SEC)
or gel filtration

Cytiva



The Principle of Affinity Chromatography

GE Healthcare
Life Sciences

imagination at work

Cytiva



The Principle of lon Exchange Chromatography

GE Healthcare
Life Sciences

imagination at work

Cytiva
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The Principle of Hydrophobic Interaction Chromatography

GE Healthcare
Life Sciences

imagination at work

Cytiva 11



Principles of gel filtration chromatography- size
exclusion chromatography

GE Healthcare
Life Sciences

imagination at work

Cytiva
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The principles of chromatography techniques

Affinity lon exchange
Chromatography  Chromatography interaction
Chromatography

(AC) (IEX)

Hydrophobic

Size exclusion
Chromatography
(SEC)

* Bind - elute principle

» Requires specific elution conditions

» Concentrating effect

Cytiva

Diffusion - no binding
Any elution conditions

Diluting effect
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Purification strategy




Purification protocol development - step by step

Define the

purification
objectives

Cytiva

Consider
what’s
known about
the target
protein

Develop the
individual
purification
steps

Combine
techniques

Develop
analytical
assays
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Introduction to CiPP purification strategy

Purification strategy combining
multiple steps

. ,\Purity
Polishing
Remove final

'contaminants

intermediate
Purification

Remove bulk impurities
Capture

Isolate, concentrate
and stabilize

Sample prep

Cytiva

Stage

Protein recovery plotted against the
number of purification steps

Yield (%)
100 —
80 -\
95%/step
60 -
40 - 90%/step
85%/step
0= 80%/step
75%/step
o I | 1 1 1 1 I I 1
1 2 3 4 5 6 7 8 9 10

Number of purification steps
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AKTA™ system provides efficient purification of your

target protein
o

=
=
=
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Capture: "
Isolate, concentrate, stabilize

Intermediate purification:

Remove bulk impurities

Polishing: :
Remove final contaminants

Cytiva



Application examples:
Recombinant protein




How are affinity-tagged proteins purified?

/ AC \ IEX SEC HIC

\ His-tagged protein _/

purification

Chromatography techniques enable separation of proteins based on

differences in specific properties.

Cytiva



Principle of histidine-tagged protein purification

IMAC resin Binding of histidine- Elution of bound
tagged protein protein with
imidazole

IMAC = Immobilized metal ion affinity
chromatography

Cytiva
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There are many ways to improve protein purity and yield

« Sample conditions . %
 Optimize binding conditions B O

» Optimize elution conditions

» Multi-step purification

Cytiva
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Addition of imidazole to the binding buffer has a positive
impact on protein purity*

No imidazole in the binding buffer Imidazole in the binding buffer
maL sl
3500 3500
3000 3000
300 2500
000 2000
1500 1500
1000 1000
500 500 \ s |
29 A 20 N e —
o 20 ] (] BD 100 il i) 20 & B0 BD 100
8 f 1] fraction
o3 ™ M e M, Mo L 3 a 5 6 7 8
S 175000 175900
' B3000 83000 -
!. 62 000 62 000
= 47500 47 500 ~
Ly
. 32500 32 500 = = a2
’ { 25000 25000 ﬁ i‘ o
16 500 -
16 500
Ry o .-
= (=3

Adding imidazole to the binding buffer prevents nonspecific binding of other proteins that

occur naturally in the host cell.

Cytiva * In all application examples shared in this presentation, different AKTA™ chromatography systems from GE Healthcare’s Life Sciences were used for purification.



Optimizina usina different metal ions

%
mAU 100

4000 e @
3000 60
2000 40
1000 20
0 — —lo E)
0.0 100 200 300 4 500 600 ml
B)
%B

mAU

%

9
pool 100
4000 Zne+ a0
3000 60
2000 40
1000 20
0 10

] 00 100 200 300 400 0.0 60.0 ml
Cl

mAU pool

100

4000 Co? |7 a0
3°°° “ 1 2 3 4 5 6 7 8 9 10 11 12
2000 40
1000 20

0 —lo * Ni 2+ is generally used for histidine-tagged

0.0 100 200 300 400 50 60.0 il . .
- - % recombinant proteins.
4000 N ( “ « Co 2+ is also used for purification of histidine-
3000 60 tagged proteins, since it may allow weaker binding
2000 0 and reduce the amount of contaminants that may
1000 20 1

Cytiva D /\J\ | bind.

00 100 200 300 400 so.ogo.o ml

pool



Method Optimization

® Increasing imidazole concentration
® Coion

Selectivity

Cytiva

capacity
® Decreasing imidazole

concentration
® Nior Cuion
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Different elution conditions can be used

Cytiva

Bound histidine-tagged proteins are eluted by increasing the imidazole concentration
This can be done by using linear gradient elution or step elution

Linear gradients are conveniently created using a chromatography system

Method

Step elution

Linear gradient
elution

Pros

Quick elution

Simple to perform with a single pump
Lower buffer volume needed
Concentrated eluate

Better peak separation is achieved,
high purity of target protein

« Allows scanning for optimal elution
conditions

COHS ,"r o _I Elutign
II | COmdong
 Eluted peak may I |
contain several | II
components || Bndng | |
] " —
not
s
 Eluted protein is ‘ } L’.’:,__,r
more dilute | 1 || inekion
,I /IJ/ | conditions
Bincing I'.I A | | |
corditions %, " | | [

] — N

Tt
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Different elution conditions can be used

A)

Imidazole
Absorbance (AU) conc. (mM)
Elution 3
3.0
23] 400
2.0+ Elution 2
- 300
15
1.0 e
0.5 - 100
0 0
0 5 10 15 20 25 30

Elution volume (ml)

1 ml/fraction
B)
IMWSW 1 2 3 4 5 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23 24 2526 27 28 29 30

MI’
97 000
66 000 =

Cytiva

Wash 1:10 mM Wash 2:30 mM Wash 3:50 mM Elution 1:100 mM Elution 2:300 mM  Elution 3:500 mM



Impact of multi-step purification on protein purity

Affinity
GST His Ab

Cytiva

Gel filtration

Flow through DS and
2nd UV, bypass AC
column

Size exclution
(4]

—

-

3000 -
adsorption of wash elute 25001
equilibration— S8MPleand ___ away __ po g reequilibration
elution of unbound protein(s) = 2000
unbound material ~ material ?é
€ 15001
2
<
1000 1
Q
2
.‘-‘S begin_sample change to 500 4
ﬁ application elution buffer
<C
0=
Watch: Flow Watch:
L through DS Bypass DS
1 and 2nd UV and 2nd UV
X cv 1-2 cv Kv 1-2 cv -
Column Volumes (¢ Aggy IMAU)
140 Run no. 1
120
1. 2 3 4 5 ?
M (1]
P —
97000 -
66000 W
20
45000 W m
0
30000 &= !! 0 100 200 305 400 500 600 Vol (ml
20100  w-—= i i .
14 400 -
LMW Start| FT washeluted |1 2 g [P

HisTrap Superdex
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Application examples:
Advance purification




How to choose media and column - GF

Particle
size

N

Separation
range

Cytiva



How to choose media and column - GF

Cytiva

Superdex Peptide
Superdex 75

Superdex 200

Superdex 30 prep grade
Superdex 75 prep grade

Superdex 200 prep grade

Superose 6

Superose 12

Superose 6 prep grade

Superose 12 prep grade

Sephacryl S-100 HR
Sephacryl 5-200 HR
Sephacryl 5-300 HR
Sephacryl S-400 HR

Sephacryl S-500 HR

Sephacryl S-1000 SF

10

10

10

10

10

10

10°

High resolution




How to choose media and column - GF o

Superdex 200 prep grade

Sample: M, -

© gM 970,000 -

® Thyroglobulin 669,000

© Ferritin 440,000

© Muyoglobin 17,600

© vitamin 8 130 | Syperdex 200 Increase 10/300 GL Superose 6 Increase 10/300 GL

AU mAU

rgo,o €) + aggregates 70.0

50.0 50.0

40.0 w © 400

(2
30.0 30.0 (5]
o o ©0 Vo
20.0 (6 20.0
Aggregates
10.0 10.0
0.0 00 {;

Cytiva 0.0 50 10.0 15.0 20.0 250 ml 0.0 5.0 10.0 150 20.0



How to choose media and column - GF

Cytiva

Response (mAU)

800 1 Flow raitey 0.5 il i Py Superdex™ Peptide 10/300 GL
— Superdex 30 Increase 10/300 GL
600
400 g 000 :
Resolution (Rs) data

200 1 Superdex Superdex

o Peptide 30Increase

) Peak1-2 219 3.41
800 A
o
600 - e
09@

400 4
200 A

0

T T T T T
0 10 20 30 40 50

Retention time (min)

X
\/’/1
A

Superdex 30 Increase

Peptides and other small biomolecules
Fractionation range M_~ 100 to 7000

Superdex 200 Increase

mAb and other antibodies
Fractionation range M_~ 10000 to 600000

Response (mAU)

400 Superdex Peptide 10/300 GL
(3] 60 min (0.4 mL/min)
350 1 U] Superdex 30 Increase 10/300 GL
20 min (1.2 mL/min)
30 @
i (2]
250 2} 09@ 1)
200 - %0
150 A
100 A
50 A U b
0 2
T T T T T T
0 10 20 30 40 50 60

Retention time (min)

Superdex 75 Increase

Recombinant tagged proteins
Fractionation range M_~ 3000 to 70000

Superose™ 6 Increase

Larger proteins and protein complexest
Fractionation range M _~ 5000 to 5000000




How to choose media and column - GF

Cytiva

A214

0.1

0.081 25 pl

0.06 T
0.04 1
0.021

0 —

5

L
e

10 15 20 25

Retention volume (ml) 2 5 p I

0.1% Vt

T

10 15 20 25

Retention volume (ml)
400 pl

<2% Vt

Superdex™ Peptide column: 10/30_24ml

Desalting and buff exchange 25% CV
PD-10 (gravity) loading capacity 2.5 ml
HiTrap™ 5 ml loading capacity 1.5 ml
HiPrep™ 53 ml loading capacity 15 ml

Polishing-Fractionation 0.5% ~ 5% CV
ul - analytical column 1% CV
- 10/300 loading capacity 250 pl
- 5/150 loading capacity 50 pl

ml - preparative column 5% CV
- 16/60 loading capacity 5 ml
- 26/60 loading capacity 13 ml
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Proven technology
Continues AKTA™ tradition effcient purifcation ofyour

Cytiva

+ 2012 - AKTA pure: protein
purification your way

2019—AKTA™ go : provides * 2015 upgrade

Incorporates over 50 years of experience in protein
research

Backed by 30 years of experience in developing protein
purification systems

AKTA systems are used by 100,000 researchers globally

1996—AKTAexplorer™,
single platform for all
chromatography
techniques

1959—Sephadex™, the world’s

first gel filtration medium 1982—FPLC™ system released,

predecessor to AKTA systems

35



New Generation of AKTA System

Transition from manual to Achieve desired purity with Flexibility in research Productivity in process development
automated purification ease in routine purifications Match most current and future Fast and secure development of
Education in protein Make the most of valuable purification challenges purification processes
purification bench/cold room space -

[_TO U

K|

New System

-
Adggen &

e

AKTA™ start AKTA™ go
Functions & Price

Classic System

Cytiva " .. " N " 36
AKTAprime™ AKTApurifier™ UPC AKTAFPLC™ AKTApurifier™ AKTAexplorer™



AKTA™

Productivity in process development

Prepare for GMP environment.

Flexibility in research Productivity in process ST”?”er GM_P batches for early
Match most current and future development clinical stles Scale-up and
purification challenges Fast and secure development of robustpgss-testing

purification processes

AKTA™ pure AKTA™ avant

Functions & Price & Scale-up

R
" Hirap PR

_,":
Cytiva L ] L

AKTAprocess is a versatile platform
providing thousands of configuration
possibilities. The system is available in
three flow rate ranges that extend up to




AKTA Pure

o Column Conductivity
Mi Injection valve Column monitor
Ixer valve
i - -
Pressure UV monitor Outlet
monitor valve
System 5
pumps 8
1outlet Waste
position L
Fraction collector
Conductivity
Column monitor

Mixer valve

UV monitor

Injection
Presgure valve Outlet valve
monitor
System
pumps
SUTnﬁ’g?[ Pressure oot '
i outlet positions
valve Sample monitor Columns + woste
pump
l l l | I Flexible fraction collector

Cytiva



Conductivity

Column

maonitor

am Mixer valve
Injection UV monitor
A K A u re Pressure valve

Inlet
valve

: Outlet valve
monitor

System
pumps

Pressure

Ssmmpp\)e monitor ol 10 ou-‘i-le;:ﬂpsotseitions
u
Flexible fraction collector
150 4 — Azau nm 5 r 5000 7
150 A igm am 180 A A280 nm
214 nm A
1 25 7 2 ] 260 nm L 5
125 | Assonm ) 3 - 4000 160 Ratio
S - 140 T
100 - 2
— I = <
=) = 1001 4 ]
S - 00 6 3000 2 E 120
£ 4 S . E E
E 751 1 & E g 1007 2
s 5 s 707 1 s < e
& S - 2000 &' s 807
i E E
50 3 S 50 S 601
< <
= 40 1
25 - 2 1000
20 7
0 T T T T T 1 ﬂ ™ T T T -0 0 . T T T T T T
0 2 4 6 8 10 12 0 5 10 15 20 25 0 5 10 15 20 25 30
Volume (mL) Volume (mL) Volume (mL)
Cytiva
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AKTA™

Cytiva

Standardization

Automation

() .
AKTA #5Y MiREE i [EZ fEFR EEs

Avant & Pure 0.001-25 20 MPa DT RIEFE R UNICORN 7.3
Documentation 25 ml/min

o Column Conductivity
Mi Injection valve Column monitor
Ixer valve
- - -
Pressure UV monitor Outlet
monitor valve
System <&
pumps \ 4
1outlet Waste
position L
Fraction collector
Conductivi
. Column monitor
Mixer valve
- 3
iecti V monitor
Pressure Inje‘f;llsg UV monito Outlet
e monitor valve
System
pumps
loutlet Waste
Pressure position
Sample monitor Columns
pump
. y

Flexible fraction collector
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System Pump Design

Rinsing outletﬁ Solution outlet

I
3

i)

Rinsing inlet

Solution inlet

Cytiva

Pump head rinsing system

Function:
--Rinse piston;
--Rinse out buffer salt;

Maintenance: 20% EtOH
( change rinsing solution every week )

41




System Pump Design

Buffer outlet

e |f air gets stuck in the pump,
manual purge might be
necessary

Air bubble

e For lower amount of air, use
pump wash

Buffer inlet

Cytiva



Injection Valve

Cytiva

/Munuul load

/System pump
waste
LoopE

Sample
pump load

43



Injection Valve-Loop

« Sample loop- 10uL, 100uL, 500uL, 1mL,

2mL,5mL

» Superloop- 10mL, 50mL, 150mL

Cytiva

Overfilling - high r

Partial filling—minimal sample loss :

eproducibility

60 il load

; —_—
: —_-zlzﬂ—n

100 plload

:ﬁﬂE@}'

200 pl load

: _ﬂE@

100 pl amp\ e loop

44



AKTA™

SCIENTIFIC - SUPPORT

Pog

Standardization

Scalability

Documentation

Cytiva 45



Application examples: New tool 1
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Application examples: New tool 2




Chromatography technique
Histidine-tagged protein purification

Binding Capacity/Column
At least 40 mg histidine-tagged protein/ml

B) froction

= 175000

W 83000
62 000

47500
32 500
25000

16 500

Cytiva

GSTrap™ 4B 5m

GsTrap™ 48 1m!

Glutathione Sepharose 4B

Glutathione Sepharose 4 FF

Glutathione Sepharose HP

Matrix  A%agarese

Ligand Glutathione

Mean particlesize  90um
Binding capacity*

Chemical stability
e.g., 1 M acetate, pH 4.0 and

6 M guanidine-HCI for 1 h at room
temperature

Recommended Sample loading <100 cm/h;

4t013
Storage 4°C to 30°C in 20% ethanol

>725 mgrlrmr! eredium - -
All commonly used aqueous buffers,

Highly cross-linked 4% agarose

Glutathion

Highly cross-linked 6% agarose
Glutathione

~>10 mg/ml medium

> 7mg/ml medium

All commonly used aqueous buffers,
e.g., 1 M acetate, pH 4.0 and

6 M guanidine-HCI for 1 h at room
temperature

All commonly used aqueous
buffers, e.g., 1 M acetate, pH 4.0
and 6 M guanidine-HCl for 1 h at
room temperature

Sample loading <100 cm/h;

3to12

Sample loading <100 cm/h;

3to12

4°C to 30°Cin 20% ethanol

4°C to 30°C in 20% ethanol

* Binding of GST to glutathione is protein-to-protein and flow-rate dependent. Lower flow rates often increase the binding capacity. This is important to censider during sample application.

1HFEE01 ; 10 mi T
G  17ovsans ;éﬂ:};f:fﬂ 100 i g '-'i::-'.‘“-
@® 7z  Glutathices 25 m ~10ma/mi FRENTE - HETH Y - L)
1713202 aepharoae d b 108 i W EEE e EAEE
E e GET Bulter Kt 1 Kit
®  zrosan PueSicis sion Protenss 500 urits T e e S0 A ST
E:l FROBan01 Thrombin Protease 500 units ﬁw

FEh-FEE 110

& EE
2401 745 LERN
GETrap 4B

'@ 2840 748 Glutathiane 5= mi
R957350 Sepharcas 4B GET SpinTran Snxsopl |
20%5FR0 GET GrawiTrap 10x2ml
151200 Glutashions - : S=1m

® 17512107 tepharose 4 FF GeTrap F¥ & Sy
17514302 Berzamidine FF 2=1m

- HiTrap Benramidire FF
E 17514401 i 5 W N - 1= & i




T EBERRR - FERRES

RASZAME - BMEFEFE

IR
erotei

Expression plasmid Protein Tagged protein

_\’ — REpressian
§ — (e 1. RHER > RRAERFH EEEA @

Cytiva Protein Gers of the Tag senys e vt 0 Lot
Select tag profein of » protein of
SRUENCA internst Cytiva Frotein Select tag A0 0 e Imevest -
[F gl
Sequence of Cytiva Protein Select tag 1 o {EF G

—
1 10 20 20 —' o BEEFE
MVEKIVSRKS LGVONVYDIG VEKDHNFLLA MNGLIASN Tageyid o
P s e IEEEMH

2. MMMESERE - #EH 2-4hr

O O ° .;:).-E.m @' chn
Q

Lt Peolids Sdecd rasn

3. ERMANGRNEERERD

17542101 25 ml
17547107 Liptrea™ Prodein 50 ml «20mgsmi
 —————— Sakct™ resin —_—
,,‘,,,,._O O 17543105 |
praiein
] A —i=
17543151 1x1ml
1752 A o HiTrap™ Protsn Sx1ml
roEEn Bl = . . .
17842153 FeeEl s 1x5ml

Cytiva 1784154 &% 5 ml




Application examples:
DLS




PARTICLE CHARACTERIZATION AT ANTON PAAR

Litesizer DLS Litesizer DIF Litesizer DIA
Dynamic Light Scattering Laser Diffraction Dynamic Image Analysis

Cytiva



Exosome Preparation Process

Exosome Ultracentrifu TFF Protein SEC Cabto Core
Isolation ge 100/300KDa removal P

51




Exosome Preparation Process

Supor EKV membrane in Mini Kleenpak syringe filter Acrodisc Supor PES syringe filter

Product -

e &

Level BioProcess Lab filtration
. Double layer Single layer
ratesine 0.65 um + 0.2 um 0.2 um
Filter media Polyethersulfone (PES) Polyethersulfone (PES)
Effective filtration area 2.8 cm? 2.8cm?

Before filtration
Peakl: 471 nm
Peak2: 5644 nm
Peak3: 13333 nm

DLS Particle siz.e result after After BP filtration After Lab filtration
filtration Peak1: 180 nm Single peak Peakl: 27 nm Peak2: 679 nm Peak3: 2591 nm

»
£ 1

Cytiva 51



Litesizer

Measurement Mode

Particle Size &

Particle Size Distribution
I 73 i =381
Particle Number

FRML i E =

Zeta Potential
FREFM=A
Molecular Mass
nFE=H

Transmittance

FEXREN

Refractive Index

e REH

Method

Dynamic Light Scattering (DLS)

ENRE B & 2 A
Colocalization
HEI

Electrophoretic Light Scattering (ELS)

BRI F D

Static Light Scattering (SLS)

AR F B O

Light Permeability
BEBRRD

Focus-dependent Scattering Intensity

Focus-dependentf{8Y3& £ 73 1

Dimensions (mm):
D460 x W485 x H135
Weight (kg): 18 kg

Highlights & Specification Device model

+ 3 detection angles with automatic angle selection
* Measurement range: 0.3 nm — 10 um « 700/500/100

» Min. sample volume: 12 pL

+ 108-10"3/ml + 700

« signal processing via patented cmPALS (patented)

» Anton Paar Omega cuvettes (patented) « 700/500
» Measurement range: + 1000 mV

» Measurement range: 980 Da — 20 MDa

+ 700/500
» Measuring range (particle size): up to 40 nm

« continuous measurement for monitoring of sedimentation &
aggregation « 700/500

» Measurement range: 1.28 - 1.50
* required input parameter for DLS and ELS

_ + 700/500
» only DLS based instrument on the market (patented)

21 CFR part 11 software: Audit trail, customizable user management, electronic or hard copy signing



Application examples:

Panta



NanoTemperZL I sEHYEEY S5 TR A J7 36

Dianthus

Andromeda X |
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Monolith &
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B 25 A 2R 1L

L E j \ | FELEYEL

Dianthus

TR B2

. Proteins & Complexes

Prometheus Panta . Gene Therapy Vectors & VLPs

. Evs & Delivery Systems

. Nucleic Acids & RNP
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nanoDSF & Backreflection

Backreflected

/ light \

/ Incident light\

\
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QU///
No turbidity Turbidity
MM T=eMPeErR
60

350/ 330

Aggregation
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DLS & SLS

ACF
18

x 2L wrmemEE dRe s

Autocorrelati 14 =
Intensity fluctuations “ Ocoﬁy 1; %'“ﬁ‘t
¥ RIE, PDII—ZE)

Large particles

Average intensity
Time [s] \
SLS

Small particles Average Intensity

DLS
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Application examples:
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Functional analysis

Genomics Genetic level Protein level Cell bio|ogy

Plate Reading Inverted

DNA Microarray

Real-time amplification kinetics of human gDNA samples
12 000

10 000
8000

z
o« 6000

4000
2000

m
m

Identity, expression level,

Discovery, sequencing, characterization, modifications,
expression analysis interactions, etc...



Biomolecule interaction analysis technique

Protein-protein interaction End-point Tech

* Yeast two-hybrid system Two-hybrid screening + ELISA - Co-IP - ChIP -
. ELISA Western - MassSpec.
. FRET * Require Labeling

Two-hybrid screening * ELISA - FRET
 Co-IP

Strong affinity only
ELISA - Co-IP - ChIP - Western - MassSpec + EMSA

 Western, Far-Western

* Mass Spectrometry

Laborious * Time-consuming

ELISA - Western - EMSA
Protein—DNA interaction

« EMSA
« ChlIP

Inactive OR Semi-active Tech
ELISA - Western - MassSpec - EMSA

Less information

Cytiva 66



Biacore™ systems monitor molecular binding events in
real-time

Real-time
Label-free
High-sensitivity

Association

-« OOQ.OO‘,
S0 0nsssnn s

Real-time plot of binding response over time

Cytiva
(sensorgram)
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Using the surface plasmon
resonance (SPR) phenomenon




Interaction analysis
Possible questions to answer

Concentration

How How much active
selective? \/\ sample?

Respons

Time

C ' \ ;
- = | hermodynamics

Functionality: How strong? How What drives the
fast? interaction?

Cytiva
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Association Dissociation Sensorgram

Antibodies Affinity
Proteins Kinetics
Peptides | Screening
Compounds and fragments Specificity
Nucleic acids | Concentration
| lons | Epitope binning
> 4 Virus Immunogenicity

Exome, Whole Cell, T Cell Thermodynamics




Biacore™ Applications in Biotherapeutic Development

Candidate Affinity ranking,
selection epitope binning
i
7 -

Lead
generat’ 0

Cytiva

Kinetics Kinetics & Quality &
measurement immunogenicity concentration
- i i
4 4 4

Antibody
Enginee ing

Development Manufacture

& clinic |
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