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Its all about Interactions...

http://www.youtube.com/watch?v=Ms_ehUVVvKKk
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FortéBio® } Label-free , Real-time
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e Techniques

Mainstream
= BLI (Bio Layer Interferometry)

= SPR (Surface Plasmon Resonance )

Others
= QCM (Quartz Crystal Microbalance)

= SAW (Surface Acoustique Wave)
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= They differ in decetion method, but they all
provide « Sensograms »
ﬂ = They largely differ in speed, throughput,

sample compatibility, usablility

nm s hift

Time

BLI=fast, accurate, easy / SPR=extreme sensitivity



FortéBio’ /" BLI: Trending towards

P i 3000+articles in 2018

nature
structural &

(Formerly Published as Clinical and Diagnostic
Laboratory Immunology 1994-2005)

C v I CLINICAL AND VACCINE IMMUNOLOGY

Published Monthly by the American Sodiety for Microbiology
SUBSCRIBE 2006-PRESENT

BIOLOGICAL CHEMISTRY

jgé THE JOURNAL OF

molecular biology

MB

3000 - 2798
2500 - Journat of Motecutar Brotogy
_ 2000 -
== Protein L
-=- Expression 1500 1
s~ |and Purification
ACADEMIC PRESS 10008
500 -
PROTEIN|SCIENCE R

2005 2008 2010 2012 2014 2015 2016 2017

Cancer Research nature

( immunology
@VIROLOGYJOURNAL w et & she

BIOCHEMISTRY

including biophysical chemistry & molecular biology

Yearly and cumulative publications ; source Google scholar



FortéBio® 4 Ve ry strong Industry acceptance

Pharma, Biotech, Diagnostics
‘ALDER G@Z>  MEpAREX(Shire g
":*" MERCK m gergyme) (@ BristolMyers Squibh,

GIVCDFI @ Genentech @ Schering-Plough
IM BEUSIMESS FOR LIFE m REGENERON

THE INIVERSITY OF

MDAN:)ERSON

_ A
CANCERCENTER - bjogen idec ‘QSeattleGenehcs * Genmab

paYER Ba er
\’,).; ?Im Meleene Gemtope(orporunon @ BD 1, wovartis
S Lonza

(§KaroBios = = AVEO Elanco

@ invitrogen-

. INTERNATIONAL ) ) MONSANTO @ elaﬂ
Zoetis. NEREEEEP  (ohmon.folmon im-ine:

f , ye‘th ( Centocor @GMIUS'HIHHIH:L‘
Ln A
Raven® biotechnologies, i I|||I }suﬂ';elﬁl';gnff Sﬂnﬂl:i ﬂvErI'IS

AstraZenecaf?;’

IR ANIMALS. FOR HEALTH. FOR Y0U.




@ FortéBio® 4~ Molecular interactions in
Biopharma

Discovery & Basic research

Specificity = Which molecule?
= Targets

= Signalling mechanisms

Affinity = How strong is the binding?

Kinetics = How fast if will act?

Mapping = Where it will bind?
Bioprocess development / recombinant proteins
= Concentration = Do | have enough?

= Clones, cell cultures conditions

= Purity = Safe to use?
= Formulation (Stability & Activity)
Clinical development

Action or Immune reaction

ADA



with label and at equilibrium

FortéBio® Traditional routes to answers:
/

Protein Quantitation with ELISA:

Total assay time: 3-
4hours plus overnight
incubation

Requires 100-200 ul
sample

Target-specific
antibodies

Wash, incubate with ~ Wash, incubate with ~ Develop color,

Bind antigen to plate Wash. Block plate : ' :
Overnight 60 min g antibody Detection antibody ~ Read assay

60 min 60 min 5-20 min



FortéBio® 4’ Real time approach : More

Association Dissociation Ko = Affinty
Example A 1.00E+04 1.00E-02 1.00E-06
Example B 1.00E+02 1.00E-04 1.00E-06
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FortéBiOG’/ Immobilization & observation
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(DA + B==(1DAB A+B=—AB
Kg Kg
« Protein Concentration Myszka et. al. Direct Comparison of Binding Equilibrium,
T Thermodynamic and Rate Constants Determined by
¢ ASSOCIGtIOﬂ rate Surface- and Solution-based Biophysical Methods

. . . Protein Sci 2002, 11 (5), 1017-1025.
« Dissociation rate rofein Seience ©)

« Binding Affinity



ForteBio® Large application range
/

Size

1000 nm

MW

Bacteria
Virus
200 Antibody - Antigen
75 nm 1,000,000 Receptor - Ligand
DNA - DNA

DNA - Protein

100,000 tibody Fragment - Antig
ntigen — Fusion Protei
Antibody - Peptide
ultiple Antibody Pairing
ntibody - Small Molecul

rotein - Small Molecul

0.1 nm

Current Octet assays within blue area



W What is Interferometry?
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ForteBIO 4 Measuring of interactions
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e between waves
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Two waves in phase Two waves 180° out of phase
=» Constructive interference =» Destructive Interference

http://en.wikipedia.org/wiki/Interference
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FortéBio® 4 Measuring of interactions
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e between waves

e e ————
eSS .

I
g

Incident
White Light

Reflected
Bearmns

. Biocompatible

e surface
4\ FT ———— Immobilized
] molecule

——— Unbound molecules
have no effect

1.0

o o
(o] [}

o
S

RELATIVE INTENSITY

02

M (spectral shift due to change in thickness)
| |

WAVELENGTH



(PALL) FortéBio® /' Biolayer Interferometry
. ' Principle

White light
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WMonitoring the Interference

_— Pattern vs. Time Provides Kinetic
Data

i Intensity A=f ()\, E)
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o Relative Intensity
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two reflecting { -

Wavelength (nm)

»
»

surfaces = E

nm shift

* Kinetics
« Affinity
« Quantitation
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Generic Biosensors:

Streptavidin (SA)
Super Streptavidin (SSA)
High Precision Streptavidin (SAX)

Amine Reactive 2nd Generation
(AR2G)

Aminopropylsilane (APS)
Tag Biosensors:

e Anti-Penta-HIS (HIS)
« Ni-NTA (HIS)
* Anti-GST

Current Biosensor Kits:

* Immunogenicity (ADA)
* Residual Protein A
* CHOHCP

Current Biosensors

Antibody Biosensors:

Custom Sensors

Anti-Human IgG Fc (AHQ)
Anti-hlgG Fc Capture Surface (AHC)
Anti-Murine 1gG Fv (AMQ)
Anti-Murine 1gG Fc Capture (AMC)
Protein A

Protein G

Protein L

Anti human IgG Fab

Custom Capture Sensor
Custom HCP kit



FortéBio® Octet RED96e System

8-channel BLI system with an updated look to Octet enclosure and a
semi-transparent door

Expanded assay temperature control range 15°C-40°C

Optional evaporation cover to minimize sample evaporation rate,
extending unattended run time to 12 hours

Installed with the new Data Analysis HT v10.0
software for multi-experiment analysis and
customizable experiment report

Lift bar addition for ease of installation \

Integrated power supply for a more compact
footprint




ForteBio®

8-channel read head

Acquisition rates: 2, 5 or 10 Hz
Analyte MW for kinetics: 150 Da
Kp range: 1 mM - 10 pM

+ 1 Biosensor tray position
+ Allows sensor re-racking

Octet RED96e System
Features

+ Semi-transparent cover

"E-f-?-"-f‘lr'.'.’.ﬂ'.f'()

« Sample evaporation
control

* Integrated power supply

* Temperature control: 15-40 °C
* Orbital flow: 0 — 1500 rpm



FortéBio®
System

VIRUSES /
VACCINES LIGAND ELISA
BINDING ASSAYS REPLACEMENT
s ©
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Broad Utility of Octet RED96e
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ForteBio’ Beneflts of the Octet Platform
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Higher throughput, fast workflow

— Concentration measurements faster than ELISA or HPLC

— Screen more samples in less time than SPR

— Little dilution or sample preparation required

— Full sample recovery

— Fixed volume allows long on/off rate determinations
Unparalleled ease-of-use

— Multiple users are easily trained to operate the system

— Microfluidics-free format and disposable biosensors

— No maintenance, cleaning, or instrument prep time required
Versatility

— Crude samples can easily be measured

— Wider solvent tolerance and assay flexibility

— Non-destructive analysis
Price

* Lower capital acquisition cost than traditional SPR systems

* Lower usage/maintenance costs SPR systems

* Lower cost per sample than Protein A HPLC or commercial ELISA kits
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ENABLING A
GREENER
FUTURE..

www.pall.com/green
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