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Agenda

 Label-Free BLI Technology
e Octet Applications in Quantitation
e Octet Applications in Kinetics
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Reasons to Adopt Label-Free Technology

e Improve time to result
Reduce sample preparation
Eliminate long incubation and wash steps
Simplify assay development time

 Reduce costs
Reduce labeling reagents
Reduce required number of Ab pairs
Reduce labor time required to run assay

* |Increase accuracy and precision of measurement
Measure direct binding events
Enables real-time detection and high content information
Eliminate false results due to labeling interferences

Fast. Accurate. EASY.
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The Octet Platform: Fast, Accurate, EASY!

* Very easy to use with short set-up and run times
Label-free and fluidics-free platform
Dip and read BLI (biolayer interferometry)-based technology
* Broad spectrum of kinetic applications g
Screening |
Characterization
Epitope Binning
Method Development

 Automate up to 96 samples at a time
» Ability to measure in crude samples and in DMSO (up to 10%)
e It also does quantitation!
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Octet RED = Rapid Extended Detection

» Extended Sensitivity

* 8 higher resolution spectrometers
* RMS noise 0.003 nm

* New Super SA Biosensors

» Faster sampling rate

 Data taken for 8 channels in parallel

» Data acquisition 5Hz (0.2 Sec/pt)

 Extended Range

* mM to pM affinities
» Small molecules and peptides

* Dynamic Range LLOD > 10 ng/mL
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96-well
pre-wet plate

The Octet Instrument
Enabling rapid sample analysis

- Biosensors
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BLI Surface Chemistry
Bio-Layer Interferometry
« The Octet Biosensor consists of a polished fiber

optic embedded into a polypropylene hub with a
sensor-specific chemistry at the tip

|
| i \
Two-dimensional 600 pm - ’l

binding surface \p_TJ
Biocompatible Matrix T
- minimizes non-specific binding tip surface
High uniformity across Biocompatible

surface
the sensor surface

Immobilized
molecule

Non-denaturing
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BioLayer Interferometry (BLI)

« A layer of molecules attached to the tip of an optic fiber creates an
interference pattern at the detector.

1.0
e
Incident Reflected - &
White Light Beams E 0.8 &

%] g
= o
]
I-—
Z o6t
L
=
= =
< 04 %
u %

: ia I Cy

| JJ Biocompatible ve

o surface Vst

o | i i i i | N P i i |
——— Immobilized 400 450 500 550 600 650 70O
molecule WAVELENGTH (nm)

fortésc



BioLayer Interferometry (BLI)

A layer of molecules attached to the tip of an optic fiber creates an
interference pattern at the detector.

 Any change in the number of molecules bound causes a measured

shift in the pattern
ReSpOI’]Se — A}\, (spectral shift due to change in thickness)
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Surface Chemistry of Biosensors

Direct immobilization Capture-based immobilization

* Capture protein

* Immobilization
protein

<> Target protein

Amine Reactive(AR) or Anti-hlgG Fc Capture
Streptavidin(SA) Biosensors
Biosensors

fortéso



Biosensor Chemistry Options

Application Sensor Type Regeneration
Quantitation Anti-Human IgG Fc No
Anti-Murine IgG (Fab’)2 No
Protein A Yes
Streptavidin (SA) Yes
Screening Streptavidin (SA) Yes
or Super Streptavidin (SSA) Yes
Kinetics Amine Reactive (AR) Yes
Kinetics Aminopropylsilane (APS) Yes
Anti-hlgG Fc Capture Surface (AHC) Yes

Some regeneration protocols may be dependent on chemistry of

Fast. Accurate. EASY.

protein attached to the biosensor.
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Octet Versatility in Interaction Analysis

Size MW
1000 nm Ce”S

200 nm Bacteria

Antibody - Antigen

75 nm Virus 1,000,000

Receptor - Ligand
DNA - DNA

DNA - Protein
100,000

Ibody Fragment - Anti
ntigen — Fusion Protei
Antibody - Peptide

ultiple Antibody Pairin
ntibody - Small Molecu

0.1 nm
rotein - Small Molecul
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What does the Octet do?

Quantitation Applications —_— Cell line development
- |lgG quantitation Bioreactor process optimization
- Protein quantitation Production titer monitoring
Kinetics Applications Rank ordering of clone selection

- Affinity characterization
- Measure kinetic constants _ o
- Rank order affinities Epitope binning

Antibody pair matching

Kinetic characterization

fortés



Octets" | = Pl i 17T
Rapid and high-sensitivity titer/IgG quantitation
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Octet Automated Workflow for Quantitation

Surface Chemistry Standard Curve Unknowns

Anti-hlgG Fc sensor or
Anti-Murine IlgG Fv sensor
or lgG standard Purified sample,
Protein A sensor Cell culture supernatant,

Crude lysate, etc.
I l Biosensor Tip ®  Standard
- Unbound Molecule

L0 Unknowns

* Capture Protein

fortésio

Fast. Accurate. EASY.



Quantitation biosensors allow flexibility in
applications

Biosensor Name

Immobilization Chemistry

Potential Applications

Protein A

The protein A immobilized on the
biosensor binds to the Fc region of human
IgGs. Will also bind to the Fc of many
subtypes of mouse and rabbit I1gG.

Concentration determination of higG
in buffer, serum free media, and
other crude mixtures which do not
contain other species IgGs.

Anti-murine IgG Fv

Binds specifically to the F(ab')2 portion of
mouse and rat IgGs.

Concentration determination of
mouse or rat IgG in buffer, serum
free media, serum containing media
and other crude mixtures.

Anti-human IgG Fc

Binds specifically to the Fc portion of
human IgGs.

Concentration determination of higG
in buffer, serum free media, serum
containing media and other crude
mixtures.

Streptavidin (SA)

Streptavidin coated biosensor with a high
binding capacity for biotinylated proteins,
peptides and nucleic acids.

As a base sensor for immobilizing a
biotinylated antibody or protein that
binds to a specific target. The
protein functionalized sensor can
then be used to construct a tailored
guantitation assay.



Octet automated workflow for quantitation
-No plate coating. No sample prep. No washes.

Octet Biosensors

Standards

o

> Test
Samples
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e Datais taken for 2minutes
per 8 wells

=» 96 wells in ~30 minutes
= 1 step, no washing

Fast. Accurate. EASY.

4

Binding (nm)

Binding Rate

I
Time (sec) 120

v

»
>

Concentration
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High sensitivity titer analysis of expressed human IgG

e |SSUe:

Need a rapid assay for analysis of expression
clones early in development

Requires high sensitivity since expression levels at
this stage are at the 50-1000 ng/mL range

e Solution:

Use the Octet RED and Protein A biosensors in a
higher sensitivity mode (uses higher flow rate and

longer assay time)

fortés




High sensitivity titer analysis

Calibration curve shown covers 25 ng/mL to 300 ug/mL range

@ Standards —— Fitting Curve @ Unknowns & Controls
0.800
/
0.700
[ ]
0,600 0.003
0.0025 -| )

2 I:IEm -'"--'_F'_Fr 0.002 4 -
M
k. 0.0015 -|
£ ; 0001+
[nn]

0,300 ,'J_,_r/ 0.0005 —.1 T

0

0,200 0 0.2 0.4 0.6

0100

0,000

0 20 40 B0 80 100 120 140 1ED 180 200 220 240 280 280 300 320 340 3E0
Concentration [pg/ml)

Higher sensitivity mode throughput is a 96 well ro
Fast. Accurate. EASY. plate/per hour fOTteBIO



Good precision throughout the range

Calibration curve shown covers 25 ng/mL to 300 pg/mL range
1000 rpm, 5 minutes per column read time, Streptavidin sensor

Sample conc
(nominal CV% Rec%
1.0000 - e (ug/mL)
e 01000 . 0.025 0.026  9.7%  104%
g o
= 0.05 0.04  99%  85%
c
5 0.0100 0.1 009  97%  88%
50010 - 0.5 050  4.8%  101%
i ‘ ‘ ‘ 1 1.07  6.9%  107%
0.0001 | | | | | 10 103 6.6%  103%
0.01 0.1 1 10 100 1000
Titer ug/mL 50 574 5.1% 115%

Method parameters are flexible allowing desired dynamic range and
sensitivity.
No additional sample, plate, or instrument preparation.
Higher sensitivity can be achieved with longer incubation.

Wide dynamic range allows less dilutions. S
Fast. Accurate. EASY. forte BIO



Rapid Screening of Antibody Clones for

\IIAI‘AAAIAIA

1 high expression

O moderate expression

Calculated Concentrations for Uinfcnown Wels
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The Octet can be used to monitor
the purification process in addition ™

to screening of clones

Fast. Accurate. EASY.
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Higher sensitivity mode for higG

Extends assay range down to ~25 ng/mL
 Throughput is one 96 well plate per hour
« No washes. No plate prep. No sample prep needed

e Good accuracy and precision throughout extended
range

fortés



Quantitating 1gGs with Octet RED

0.1000

0.0100

0.0010

0.0001

0.10

Anti-Mouse 1gG

Biosensors,

Binding Ra

10.00

Expecte
d ug/mL

200
100

50
25

12.5

6.3
3.1
1.6
0.8
0.4
0.2
0.1

100.00

Average

calculated

ug/mL
200.00
100.44
50.12
25.05
12.52
6.25
3.13
1.56
0.78
0.36
0.20
0.10

%CV
N=4
1.8%
3.1%
2.0%
2.6%
2.7%
1.1%
2.3%
2.8%
3.8%
2.6%
3.2%
7.7%

1.000

0.100

0.010

0.001

0.1 1.0 10.0 100.0

Expecte

Anti-Human IgG | dug/mL
Biosensors

2000
1500
1000
700
500
300
100
30
10
3
1
0.5

Y o U T T L Y S B A %

1,000.0

Average
calculated
ug/mL

2000.00
1498.37
1009.13
699.57
501.60
301.29
100.42
30.02
9.97
2.99
1.02
0.51

%CV
N=4
2%
1%
4%
2%
2%
2%
3%
2%
3%
8%
7%
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Therapeutic Proteins in Human Sera Samples

Biotinylated Capture Antibody
on Streptavidin HBC Sensors Detects

Therapeutic Protein in the Presence
of 25-90% Human Serum

Fast. Accurate. EASY.

CVs for Therapeutic Protein Levels in
Human Serum

% Human | Dynamic %CV
Serum Range Range
Tested
0% 10-1,000 | 3.7-12%
ng/ml
25% 10-1,000 | 3.7-10%
ng/ml
50% 10-1,000 | 1.5-10%
ng/ml
90% 10-1,000 | 6.0-25%
ng/ml
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Faster Quantitgtion for Process Development
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Faster Quantitation is ldeal for Process

Development  wetho

Assay Steps

ELISA and HPLC are
typically used to
monitor antibody

ELISA HPLC Octet
Plate Prep Column Prep Pre-wet Sensors
Serial Dilution Regeneration Sample Reaction
{} -{/}- & Real-time Results

Sample Reaction

Sample Reaction

expression. ~_ =~
Secondary Ab Read
<4 L
Octet platform allows substrate
faster feedback on Sump
reactor status and J T
reduces risk of Read
production losses.
ELISA HPLC Octet
Labor Time 3 hrs 0.5 hrs <0.2 hrs
Izt::m:: > 6 hrs 10 hrs 0.5 hrs
oritesliO
Fast. Accurate. EASY. I =



L
Accuracy Correlates Between Octet, HPLC, and ECL

Protein A biosensors were
compared to Protein A
HPLC

and ECL technology.

Octet titer ug/ml
& 8 8

w
=]

)
o

-
o

o

0 10 20 30 40 50
proA HPLC titer ug/mi

Octet titer ug/ml

Data presented at
Bioprocessing International
2007 by Sarah Koob from
Wyeth o s w0 5w x5 w  ® 4 4

Bioveris titer ug/ml
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Reproducible Throughout 10 Plate Screening Assay

Controls 150 50
PlrowA |1294| 47.8
PilrowH |1384| 536

P2rowA |1302| 46
P2rowH | 1343 47.7 mean 137 47
P3 row A 138 | 452 0/0 recovery 91 93
P3rowH |152.3| 48.6

PdrowA |1357 ]| 44.8 %CV 54 55

P4 row H 137.9| 46.1
P5rowA |147.8| 453
P5rowH [1394]486| o Controls reproducible across all 10
PBrowA |1234| 451
P6rowH |1414] 46.2 plates

P7rowA [1255| 47.5 - ¥ RO TR
S erol e * Low variability of 5-6% CV within

P8rowA [1312] 41.9 controls | |
PSrowH | 130 | 451 Data presented at Bioprocessing
PO9rowA |1406| 442 International 2007 by S. Koob

POrowH [137.8] 45.2
P10rowA | 133.8 | 45.2
P10rowH | 147.4 | 46.6
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Octet Reproducibility Comparison to ELISA

% RSD for Replicate Analysis
50.0 - <
x _ .
Octet = 30 minutes
40.0 4 | B X ’
| X ELISA % RSD x X ELISA = 5-6 hours
Q300 | + ForteBio %RSD g
4 X X One 96 plate/hour
o - X X
*20.0 y X X%Xx X x XX X |
“%x % X ELISA  5-20%
0.0 . ++#++# NEud Mﬁﬁ“ | Octet  <5%
20 40 60 80 100
sample #

Data presented at IBC Antibody Production, 2008 by Keith Davis from
Pfizer MO.
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Technology Improvements Achieved by Octet

Improvements over HPLC and ELISA
 Determine 96 concentrations in 30 minutes
* Very little sample prep needed
 Fewer dilutions due to wide dynamic range
« Crude sample matrices are easily used without interference
 Excellent correlation to HPLC and ELISA data
e Higher sensitivity than HPLC
e Better CVs than ELISA
* No fluidics allows no maintenance or instrument set up time
« Samples are recovered

fortés



Affinity-tag mediated capture

) His-Tagged Protein
% Streptavidin Quantltatlon

\?W’ 1 Biotinylated 4.0000
-~ T - . A .

. anti-affinity tag
] . l’ e L.‘ .‘

s
) % 25000
Affinity-tagged £
. o 20000
antigen £
£ 15000
\ j 10000 M’““""#ﬂq’?ﬂ
0.5000 I

0 20 40 &0 80 100 120 140 160 180 200 220

Affinity Tag Sequence Length Binds To

Time (sec)
Hexa-histicline, His, HHHHHH [} Mickel NTA, anti-His antibody @ Swsarh @ SersorB @ SesorC @ SensarD D SenswE L SeworF @ SesorG @) Sensor
FLAG DYKDDDDEG 8 Anti-FLAG antibody _ - 197 TR _
GST, glutathione 5-transferase Protein 220 Glutathione . TR = et
Strep-Tag Il WSHPQFEK 8 Streptactin ﬁ:j
Protein A Frotein 247 Immunoglobulin fuss
Table 1. Affinity tags successfully used on the Octet RED and ™ » = > = &~ = = =
Octet QK Systems.

It is possible to create specific
biosensors for quantitation of
almost any protein.
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Octet Applications in Kinetics

* Providing full kinetic characterization of proteins, peptides,
and small molecules

e Performing rapid screening for single kinetic parameters
« Enabling fast and easy assay development

o fortésio




Kinetic Characterization Biosensors Allow Flexibility

Biosensor Name

Immobilization Chemistry

Amine Reactive
(AR)

Super Streptavidin
(SSA)

Streptavidin
(SA)

Anti-hlgG Fc Capture
(AHC)

Aminopropylsilane
(APS)

Fast. Accurate. EASY.

Amine functionalized surface to allow for covalent
coupling of proteins via EDC/NHS mediated amide

hanAd fAarmatinn

Streptavidin coated biosensor with a very high density
of biotin binding sites. Immobilizes biotinylated
proteins, peptides, and small molecules to form a stable

(ad ] IV"F’)I\I\

High density streptavidin coated biosensor.

Immobilizes biotinylated proteins, peptides and nucleic
acids to form a stable surface.

Immobilization of higG or other human Fc containing
proteins through the human Fc region.

Adsorption of proteins and membrane fractions through
hydrophobic moieties.

fortésio



Antibody Binding Kinetics: The Basics

For simple 1:1 binding:

K
a
Ab + Ag +—= Complex
Kyq k4= rate of disassociation or “off-rate”

k. = rate of association or “on-rate”

0.5 -
0.45 -
0.4 -
0.35 -
D-3 b ot o s e
.26 i
02 -
0.15 -
0.1
0.05 -

Sensor moved to buffer

~ Sensorin 10nM Ag

nm

0 500 1000 1500 I 2000 2500 2000 3500
time {EEC} Ka: (1/MS)

Non-linear curve fit of data Y = Yy + A (1 - e-kobs'ty Y=Y +Ae™d  Kd=(1/s)
> Kd= (M)

Fast. Accurate. EASY.

_ Kobs — Kg K. = K
Ka= [Conc Ag (M)] ° ki,
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Octet Automated Workflow for Kinetics

Baseline Loading Baseline Association Dissociation

Ll

Buffer Biotinylated Antigen Buffer

iAntlgen Legend

Loading _ : ' '_l Biosensor Tip J,  Antibody

Binding (nm)

Streptavidin @ Non-specific

; roteins
“  Antigen P

- Baseline ;
0.00 /

1500.0 2000.0 2500.0

fortégio
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Example Octet Automated Workflow for
Kinetics

A

Baseline Loading |Baseline, issociation
] ] ]

FUHRNNE I ocerposensos €

OOOOOOOO Buffer -E

OO0 O00O0O00O Ligand-Biotin om |

OOOOOOOO suffer | ‘
Q O O O O O O O Protein of interest ;
OOOOOOOO Buffer Time

O]0IOICICICIOIV.

Q0000000 e 8 samples can be analyzed in parallel
88888888 « Data is displayed in real-time
Q0000000 e« Measure on-rate and off-rate
QICICICICICI®IV) . .
Q00000000 * Experimental protocols can be customized

during sample programming
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Reproduciblility: Protein Kinetics

- o

Zeroed

-,-r-’-"_.( U

00

-02

% | - o cell | s [ ¥D

Anglvve | | 123206 | 0000287) | 23603 1pM

-04

Respaonse

nm shift

-06

DB {ee

-10

0 S00 1000 1900 2000

Time

» Three replicate runs on the Octet RED. Data shown is for the loading of an
mouse anti-IL2 antibody onto an anti-mouse IgG surface and concentration
titration (inset) of IL-2. The IL-2 was run at 3, 0.9, 0.3, 0.09, 0.03 and 0 nM

fortésio
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Easily Determine Full Kinetics Characterization

_ Screening
Full Analysis (20nM only

Mutant 1 With 3 Conc in duplicate)

ka (1/Ms) 2.84E+05 3.21E+05

kd (1/s) 8.59E-05 9.46E-05

Kd (M) 3.02E-10 2 95E-10

DU TR —fm = e e e e e e e e oo

: " I s ol i . Screening
oooooo B Full Analysis (20nM only

— _____, Ji __"_'E._'_E_.__‘.__-_??:_f._‘_._.__.-___"__'_'-_:'_'__'_-__'.-__'._’___'_'_'."_'_.-_'__-__-_ g M u tant 2 WI t h 3 CO nc in du P lic ate)

f
E T ka (1/Ms) 2.56E+05 2.73E+05
I
s e kd (1/s) 2.41E-05 2.59E-05
- Kd (M) 9.41E-11 9.49E-11

Data provided by Genitope

fortésio
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Rapidly Develop Optimal Assay Conditions

e
/* ;

Peptide 2:

N NN
\\

— Peptide 1: Antibody

Kp = 2.6nM

Antibody
K = 460pM

50mM HEPES + OmM NacCl
+50mM NacCl

+100mM NaCl

+150mM NacCl

—> = (0% v/v Tween
= 0.001% v/v Tween

0.005% v/v Tween
[ |

0.01% v/v Tween

i
*’Hﬁ.—.‘_‘
|

Fast. Accurate. EASY.

Step 1:
Test two antibodies at four
concentrations for affinity to
target

Step 2:
Test optimal NaCl concentration

Step 3:
Test optimal Tween
concentration

Step 4:
Test optimal concentration of
carrier protein.

All experiments were completed

in one afternoon.

Successful conditions were

== 0ma/ml BRdnq for HTP bead-based assay.
— 0.1mg/ml BSA

W | 0.5mg/ml BSA
1.0 mg/ml aBSA
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Octet/jes™ | * BP0 == A = A ]
Antlbody and Antigen Pairs Selectlon
Epitope Mapping
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Selection of multiple Antibody and Antigen Pairs
for Immunoassay Development

o Capture and detection antibodies must exhibit a high degree
of specificity

« Antibody-analyte interactions must be of high enough affinity
to withstand wash protocols

* Antibodies must bind to non-overlapping, non-interfering

Ak A A A~

A [

Binding (nm)

, | | Graphic representation of
S ' sequential binding as measured
by on the Octet Systemp.

Fast. Accurate. EASY. Q_T_E_QLQ
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Rapid Screening of Antibody Pairs by using
BioLayer Interferometry

Real Time Binding Chart "
T 10 D ittt | -
1 1 ' ; -
Ry PSRN EEb ' —D
i i : | : E
ot AbL s AbBY- Lo A .
E N | =
i ™ e .
_________ l4___I____-—L—————J----L--—————___L__________
[ i | | i
T |
Time [secnnd5]1ﬂI} 1250 1500 1750
STEP 1 2 3 4 5 6 7 Tip
Capture Detection i
antibodies antibodies
Ab3 A, E
PBS A PB P8 k\\
AB,C,D | s | (Amaye | 'S |Apg B, PBS *l
Ab 2 Ab5 C,G
E, ,G,H Ab6 D, H




Antlbody Isotyping Application on the Octet

\ A+AIM

1.4

1.2

1.0 [ Y P

0.8

Binding (hm)

== anti-mouse IgG1

== anti-mouse lgG2b
= anti-mouse lgG2a lamda
=== anti-mouse lgG2a

— anti-mouse IgG kapp
—= anti-mouse lgG lamda
=== anti-mouse IgG3

E==m negative control

0 200 400 600 800 1000 1200 1400 1600 1800
Time (seconds)

From the pattern of the binding, the mlgG sample was
correctly identified as migG2a kappa.
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Case Studies 1: Using Octec Experience from Rinat
Pfizer

LH\ _
E&JAT
MEUROACIENTE

fortésio

Introducing the Octet as a reliable
novel biosensor in characterizing

protein/protein interactions

Yasmina Abdiche, PhD
Rinat Pfizer, South San Francisco, CA
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‘A : —
R Epitope Binning

Stepwise blocking  Classical sandwich Premix

tip tip tip

------
o \d
* -
* u
* &
. 0
04 \
o* S
° Q
* Q
* Q

J,/.? P\ X\ N\ \3 —n
A /A
> i“;.\ X . ""““.\

1. Each strategy has its pro’s and con’s
2. Consider MW and aggregation state of Ag
3. Improve unattended throughput by preparing surfaces offline using

“batch immobilization”
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HEUROSCIENCE

Stepwise Blocking

a/c Ag (n=8) Primary 1gG (array)

Shift (nrm)
Shift (nm)
Shift (nm)

2000 2200 2400 2600 2800
Time (5]

200 400 GO0 800 1000 1400
Time (5]

Secondary 1gG (fix)

3000 3200 3400 3600 3800
Time (5]

Total run time = 3.5h

2
0 2 | g F_
N Re-use tips x5 by —— “
£ regenerating them > Lf ~
4
0 2000 4000 E000 2000 10000 12000
Time (s)
JUILEDBIV
e ———

Fast. Accurate. EASY.




o : -«
riar Stepwise Blocking

Primary mAb (array) - 5 repeat cycles

10{77- 102 10{73. 10{ 4.
08 ’% 05 4:2 0g] -3 gglA-4
06 06 06 06 | pasmm—
04/ 04 0.4 04
02] 02 0.2 02
£ 00 0.0 0.0 0.0
£ 0 400 BOD 0 00 800 0 400 B00 0 400 8OO
= mAb#6 falls off (Self-blocking)
< 1.0/ 1.0 10 1.0
G)D.S-S's ﬂ_E_B—B D_B_T-Blank 0_848'?
06 ] 06 06 ] 05
04 04 0.4 04
02] 02 0.2] 021
0.0 : , 00 , | 0.0 00 p | ,
0 00 8O0 0 400 800 _ 0 400 800 0 A0 8OO
Time (s)
/A Secondary mAb -2 A4 5 6
1.0 1 1.0f 1.0 1.0
oggi1-1 Dal 22 0B /3 - ogl4-4
06 =u 0.6 0.6 4 06
04 0.4 B 0.4 0.4
02 0.2 — 0.2 SR 0.2
= 00 - 0.0 hosstmmmrmmmnnmsorss 0.0 ot op 00
= 1200 1600 1200 1600 1200 1600 1200 1600
£ 10 A 1.0 18
0.8 \5_'2_“.__# S 08 8] 7-Blank ol 8-7
i 13 - E-E'
021 RSP T OREr 02 Z 02/
0.0 ~—L'" SB 00{* Jroved \ 0.0 -
1200 1600 1200 1800 M 1200 1600

Verifies binding to “free” Ag on tip

-
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Confirm 3 Epitope Bins Using Two Blocking

Stratagies

Table 1
Pairwise blocking results for the Octet data shown in Fig. 2

==

ANALYTICAL
BIOCHEMISTRY

S

- - Vol. 377(2), 2008,
Saturating mAb Competing mADb ° p20$§-%17
3 4 5 6
1 Y Y Y N N
2 Y Y Y Y Y
3 Y Y Y N N
4 Y Y Y Y Y
5 Y N Y Y Y
6 Y N Y Y Y
7 Y Y Y Y Y
Note. Y, blocks; N, does not block. Three patterns of blocking activity are discerned
whether the table is read from left to right or from top to bottom:|bin Al= mAbs 1
and 3;(bin_BJ= mAbs 5 and 6; and bin CJ= mAbs 2, 4, and 7.
rd
rieslo
Fast. Accurate. EASY. f ,—-—-—--.O te
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Premix Approach

ac lgG Premix Ag + mAb (array) o o _
P MAb #2 on tip “Traffic light” binding matrix
. I 17213 [4] 5 ]6]7
21 . Ag alone 2
MAD#2 - . 3
- alc MAb #3 MAD #3 on tip .Blndlng (SandWiCh)
Tasl i Unclear
i 5§ . . .
= No binding (blockin
= MAb#3 H g ( )
w“'ﬁ:‘

ZD{I 400 600 800 1000 1200 1400 1600 1800

wn me weoamo=moawo =w Confirmed 3 epitope bins using

alc MAb #5 MADb #5 on tip : .
two blocking strategies
14] i AP e Ol s ’
s /,,ﬂf“ 1 BIN 1: #1 and 3
5 Y BIN 2: #5and 6
I i l BIN 3: #2, 4, and 7
Time (s) SS= Self-Sandwich
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C\ |
riNAT Summary -

1. The Octet is a simple, low running costs make it accessible

2. “One-shot” kinetics provides an appealing assay format

3. Returns accurate kinetic rate constants for a wide range of
interactions when compared head-to-head with Biacore

4. The direct binding of small molecules is beyond the current
detection limit

5. Well-suited to blocking, especially in the context of epitope
binning
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Case Studies 2: Fragment Screening Using the Octet RED
System from Roche

Applying Label-Free Technologies to

Validate Screening Hits

David Mark, Frank Podlaski, Shirley Li, Kuo-Sen Huang
Janette Phi-Wilson*, Charles Wartchow*




Advantages of Label-free Technologies
Binding of small molecules to proteins

e Detect direct binding of small molecules to protein
Target

— Distinguish between specific binding versus non-
specific binding to other reagent components

— Determine stoichiometric binding versus
aggregation
o Label-free

— Simplify reagent preparation and assay
development

o fortésio




ForteBio Primary Screen
single target,

100 UM screening concentration 5136 Fragment Screenlng USIng

[T the ForteBio Octet RED
System

Hit confirmation

ForteBio Functional Assays
(3-pt dose response) (3-pt dose response)
dual targets multiple targets

Sensorgram evaluation ’ ‘
1" target: 171 I l 1° target : 69

2° target: 70 2° target: 88

Binds and inhibits 1° target

41

' Solukility, purity checks

Biacore 7-pt hit confirmation
dose-response

'I3"P

NMR In progress, binders verified

g Strategy for fragment screening
. K-ray In progress assay . fortéBlo
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Optimization for Throughput

Reusing a sensor for multiple sample wells

Experiment: (Test compound @ 3 concs, 3X in sequence)

1. Prepare target sensors offline
2. Use single dissociation well
3. Test for reproducibility and carryover

Coovne {uld)
i 2 3 4 5 & 7 8 & 10 11

baseline| dissoc 1.00 5.00 25.00 1.00 5.00 25.00 1.00 5.00 25 00

I @G T m o O m I

Fast. Accurate. EASY. U sv Ui




Replicate Testing of Compound 2

__.» Target sensor

I
-

SA ref sensor

‘ YN ASRS | | ., SA sensor
| | T (Buffer)

00 100 00 w0 1,000 1,700 1A% |_:n:_.l-—19'c 00 2900 5400 2500 o 200 = h::"—h— T'a rget SEHSDr
——— | (Buffer)
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Replicate Testing of Compound 2

1st and 2nd Substraction

LS O U

Fast. Accurate. EASY.
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Overlay Replicate Response Curves
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* Single dissociation well for each row is sufficient
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Fragment Screening Platemap

68 Cpds + 2 Controls

eq.". Column Dissoclation column
2 3 4 = £ 7 B Z 10 11 12

A Funning Suffer Sunning Suffer cpdi | Cpds Cpu3 Cpod Cpds Cpds Cpd7 Cpde Cpd Cpeil

B Running Buffer unning Suffsr cpdi1| cpdiz | cpai3 cpd1d | cpsis | cpoie cpdi7 | cpdis Cpdig Cpezd

C Running Bufler Running Suffer cpa21| cpdzz | cpaz3 cpaza | cpsas | cpooe cpd27 | Cpdss Cpd2g Cpusd

o Running Bufler Sunning Suffer Cpd3t1| cpo3z | cpo33 cpd3d | cpoas | cpose Cpd37 | Cpd3s Cpd2g Cpodd

E Running Sufler Sunning Suffer Cpad1| cpoaz | cpma3 cpdda | cpoes | cpmse Cpadd? | Cpods Cpadg Cpest

= Running Sufler Sunning Suffer cpasi1| cposz | cpos3 cpasa | cposs | cpese cpds7 | Cposs Cpd=a Cpesl

G Funning Sufler Sunning Suffer Cposd| Cposz | cposs cpdsd | cpdes | cpese Cpde? | CpdEs std Cpd Std Cpd

H Fuanning Barer Running Suftar fning Bumning Bu*jurning Bultgunning Sutdurning Bu*iturning Sumjunning Eufiunning BwTRuming Bufe]  Running Surter

Throughput : 1.5 Hours per plate; 5 plates per day (340 compounds)

column 1 = baseline for entire cpd row
column 2 = dissoc for entire cpd row

Each compound screened at a single concentration (150 to 200 uM)

Hits confirmed based on concentration dependent response profiles

Fast. Accurate. EASY.

ortesio

J

e ——




Fragment Screening Data

Raw Data

Fevilinie

Potential Hit ~,

—

Reference cpd ~ ;_;‘| N

/A

A
f \ -
S

ey [ *{.._,J: ¥z

BN Target BN SAref [ Target (buffer) [N SA (buffer)

Reference Subtracted Data

UL e
42 Potential Hit
e -

{il1e]

: |
o \ TN v P gl ndl Jl

A \,"‘
\le'i | 5.
=

i W [l

Reference cpd

& D & ann F fawy
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Fragment Screening
Report Point Tool for Hit Selection

Arrocaiorlrmcision Fesiks
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Summary of Octet Red in Hit Validation

Advantages

0 ease of use; quick assay development
0 low protein consumption (off-line protein loading)
0 ability to identify aggregating & reactive compounds

0 ability to assay complex or insoluble analytes

fortéa




Octet Adoption: 18 of Top 20 Pharma/

DintAnr~rh
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Rapid Protein Interaction Study

ap—

S
7]

immunology

ol " it

= = 2009 p48-57

The surface protein TIGIT suppresses T cell activation
by promoting the generation of mature
immunoregulatory dendritic cells

Xin Yul!, Kristin Harden®!, Lino C Gonzalez®, Michelle Francesco!, Eugene Chiang!, Bryan Irving!,
[rene Tom?, Sinisa Ivelja', Canio ] Refino', Hilary Clark®, Dan Eaton® & Jane L Grogan'

T o e o]
BLEHBTTE LR \/olume 10, No. 1,

Here we have identified a surface protein, TIGIT, containing an immunoglobulin variable domain, a transmembrane domain and

an immunoreceptor tyrosine-based inhibitory motif that was expressed on regulatory, memory and activated T cells. Poliovirus

receptor, which is expressed on dendritic cells, bound TIGIT with high affinity. A& TIGIT-Fc fusion protein inhibited T cell

activation in witm, and this was dependent on the presence of dendritic cells. The binding of poliovirus receptor to TIGIT

on human dendritic cells enhanced the production of interleukin 10 and diminished the production of interleukin 12pd0.

Knockdown of TIGIT with small interfering RMA in human memory T cells did not affect T cell responses. TIGIT-Fc inhibited

delayed-type hypersensitivity reactions in wild-type but not interleukin 10-deficient mice. Our data suggest that TIGIT exerts

immunosuppressive effects by binding to poliovirus receptor and modulating cytokine production by dendritic cells. _’ U I-EI3|O
e ———
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Identification of TIGIT Using Domain Structure Search Strategy
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Figure 1 Expression of
TIGIT protein and mRNA
In immune cells. (a) RT-

PCR of the expression of
TIGIT mRNA.

a F'JGenome wide domain
structureﬁ E“[ e | g 1 ETE
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In-house protein library functional screening: using

ForteBio for Protein-binding assay
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Figure 2. (a) TIGIT

binds to PVR family
members.

Octet sensogram of

the screening of TIGIT-

Fc against one row of

a single plate of the

protein library

Including eight

different proteins:

endothelial cell

adhesion molecule (1);

otoraplin (2); TEK

tyrosine kinase (3);

TNF family member

10c (4); insulin-like

growth factor—binding

protein 4 (5); PVR (6);

IL-19 (7); and a

second lot of TEK ,

tyrosine kinase (8) forteBIO'
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Cancer Biomarker Study: detection DNA In cancer

Editorial overview

Detecting DNA: Getting and begetting cancer
Adam M Farkas, Tina M Kilgore & Michael T Lotze*

Address

University of Pittsburgh Cancer Institute
Departments of Surgery and Bioengineering
Room G27 Hillman Cancer Center

5117 Centre Avenue

Pittsburgh

PA 15213

USA

Email: lotzemt@upmec.edu

*To whom correspondence should be addressed

Current Opinion in Investigational Drugs 2007 8(12):981-986
© The Thomson Corporation ISSN 1472-4472

"Ignorance more frequently begets confidence than does

knowledge: it 1s those who know little, and not those who know

much, who so positively assert that this or that problem will never
. L i ||

Fast. Accurate. EASY.

Current
Opinion in
Investigational
Drugs 2007

8(12):981-986

intracellular contents, and the consequences ot such release
tor the induction ot an inflammatory response (promoting
tissue repair and wound healing in the tumor
microenvironment) is important for an integrative
understanding of cancer. Etforts to measure and assess such
events are central to several novel clinical or experimental
applications. In particular, for the diagnostic purposes of
tracking progress in cancer therapy, and for considering and
evaluating novel therapeutic strategies.

Tumor DNA is not just the target tor genomic instability. It
may also be defined as a damage-associated molecular
pattern molecule (DAMP) [3], signaling the host tor repair,
and, begetting extracellular instability when found in those
compartments.
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Using Octet optical Biosensor for detection the
Cancer-association DNA in Serum

Figure 1. Measuring DNA with interferometry.

Sensor A Sensor B Sensor C Sensor E Sensor F

Sensor G Sensor H
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Using Amine Reactive (AR) Biosensor for protein-DNA binding detection:

Fast. Accurate. EASY.

HMGB-1:nuclear protein high mobility group box-1 fortéBIO'



Conclusion

 Optical detection may be used to effectively discern
damage-associated DNAs by their binding to HMGB-1 or
other macromolecules such as a transcription factor,
histone, or an RNA or a DNA aptamer, or chemical agent
that can bind DNA with high affinity.

 Detecting the disappearance of serum DNA therefore
represents a suitable clinical assay for confirming tumor
eradication, as well as allowing early detection in the event

of recurrence.
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Desirable Kinetic Platform Features

* Flexible Applications
Quick on/off rate screening
Ability to generate high quality kinetic profiles
Fast and easy method development
Analyze molecular interactions for size > 150 Da

e High Throughput
96 well assays can be set up and left to run unattended
Run multiple samples and conditions simultaneously

e Easyto Use
Assays set up is simple and flexible
Any user can complete assays with minimal training
No maintenance or instrument preparation required
Disposable biosensors with optional regeneration

P e fortésio
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