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Kinetics/steady state/potency single chip FcRn workflow

1. create96 spot array
on sensor surface

IgG/Drugs/Controls

Js

e 1gGl, 1gG2, IgG3, I1gG4
e Four drugs
e Fc Fragment, Fab fragment

e Allin triplicate at three
different surface capture
densities: 5, 1, and 0.2ug/ml

2. FcRn titration 3.

!ﬂ IgG/Drugs/Controls

50nM FcRn in presence of
increasing [drug]

» IgG/Drugs/Controls

Steady state &
Kinetic affinity

IC;, Potency

|||||||||
|||||||||




FcRn kinetic and steady state affinities

e 1:1 Langmuir Kinetic affinity (M)
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Drug:FcRn ICsx,
potency curves

e All values measured in
triplicate

Shown are the higher
density surfaces;
similar results obtained
on lower density
surfaces

Y-scale is response
units (RU) normalized
to the maximum signal
for each replicate
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FcRN potency values

s ICs, values are nM Adalimumab nM Trastuzumab
nerall moarabl 1000 1000
generally comparable 800 g g8 g 200
across drugs and 600 s ¢ ¢ ¢
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N VD R 400
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e Pembrolizumab had
slightly more potency nM  Pembrolizumab nM Etanercept
versus 1gG2
1000 1000
800 s &
| 80 ¢ : 800
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slightly higher potency > o R 400 -8 g ¢

® IC,,, nM @ 95% confidence interval



Assessing Antibody Binding to i¢carterra
FC Recepto s via HT—S P R High resolution FcRn ICso potency measurements

using the Carterra® LSA® platform

Key Takeaways

e Demonstrated here with FcRn, but easily
expanded to Fc gamma receptors as well

* Using neonatal Fc receptor (FcRn) as a model system, the versatility of the LSA is demonstrated
by measuring binding in three different assay strategies

» Kinetic affinity, steady-state affinity, and ICso potency values were all obtained using the same ligand array
* Multiple conditions and controls, all in triplicate, were included due to the high-throughput nature of the LSA

» The capability to conduct potency assays on the LSA highlights new opportunities for leveraging
high-throughput surface plasmon resonance (HT-SPR) in drug discovery and development

e Inclusion of several densities and controls

Overview Materials and Methods
P Assay Workflow
. L 1. Create 96 spot arra 2 cRn titration 3. Steadystated
e Multiple measures from the same chip: et
Fefin I 1
4G /Drugs/Controls I“‘ ) ! \

Kinetics, steady state affinity, and 1C5s, potency

® 1gG1, IgG2, IgG3, 1gG4
S0nM FeRn in presence of I1Cy, Potency
increasing [drug]

- ) fragme I
. three !
ure FeRn Oy 1
densities: 0.2, 1, and Sug/ml Ill‘ }
lb\kﬁlunqiftnmwh I

Figure 1. HT-SPR workflowused to measure FCRN kinetic amd steady state affinities, as well

de B ) B ————

e Advantageous as an orthogonal approach to
complement other techniques :

as potency, against an array of drugs, IgG subclasses, and controls.




Antibody Polyspecificity
Screening
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The case for
comprehensive

polyspecificity
screening

- Much like epitope and affinity, specificity is

essential to characterize early in antibody
drug discovery

- Empirical polyspecificity screening is the

only practical way to assess binding to
relevant endogenous biomolecules

- The highly multiplexed nature of the LSA

is well designed to screen drug candidates
against hundreds of polyspecificity
reagents




“For the development of improved workflows to be
efficient, they will ideally work across both the human
and research animal species proteomes, be rapid,
cost-effective to perform, and applicable early enough
in the drug discovery process to maximize their
value. These technologies may be purely experimental,
or a combination of artificial intelligence- driven in
silico and in vitro approaches.”

Finley et al. (2021) Polyreactivity and polyspecificity in therapeutic
antibody development: risk factors for failure in preclinical and clinical
development campaigns, mAbs, 13:1.



App note: Screening antibodies against array of abundant

blood proteins

« Each blood protein arrayed on anti-His coated
HC200M in duplicate

« Antibodies injected at low (10nM) and high
(100nM) concentrations

* Protein A and antigen used as positive controls
* Regeneration with 10mM glycine pH 1.5

”::-; 5 min Injection of 10nM antibody ———— T 5 min Injection of 100nM antibody —
- Protein A
2 900f
; Protein A
it | PD1
PD1
Protein Panel ~_ Protein Panel

) 2 Figure 2. Sequential injections of an anti-PD1 antibody at 10 nM and 100 nM across the protein array.
PN

RBD
PD1
Protein A
a-2-macroglobulin
a-1-acid glycoprotein
Pepsinogen
Serum albumin
Haptoglobin
a-1-fetoprotein

Complement component 3
Fibrinogen 1
Mannan binding lectin

0.18 0.28 0.10 0.08 0.45 0.09 0.20 0.10 0.04 0.02
Anti-PD1 mAbs




APPLICATION NOTE

Enhancing polyspecificity J.¢carterra

un d € rSta n d N g usin g th e I—SA Profiling antibody polyreactivity and polyspecificity
using HT-SPR on the Carterra® LSA®
« Screen against hundreds of relevant P
p rote i n S S i m u Ita n eo u S |y * Monoclonal antibodies are an important class of therapeutic proteins used to treat a wide range of diseases

» Having a better understanding of the polyreactivity and polyspecificity of potential monoclonal antibody
candidates can result in more effective and efficient d t of therapeutic

* The LSA, which runs HT-SPR, can be used to fully automate large scale, real-time screening of panels
of antibodies to gain deep information on their specificity or off-target binding during early development

« Common tag capture strategy makes
assay constituents plug and play

Introduction the
" .

al antibc

Materials and Methods
Material

The fo

* Proteins from both human and
preclinical models can be integrated
into the same screen

n duplicate




Screening of DNA Encoded

Libraries

L
s<carterra:




DNA Encoded Library (DEL) Technology

XOOC @~ DOV — DODL® -
AR Bk =" DOOCO
(BB) Pooled ”:s
Well B Well B

NI WNODGO-A

et M’HNH/IMM MNOOHOA
DODOTCOHOA X DOCHOA
NI _ATT;\Z

NI ’HM»-.-A W IE b—.—A
DNA-encoded Well A Well A
library
Adapted from CEN

e Key Benefits

- Rapid screening and
identification of hits in a
pooled format

- No structural info required

e Challenges
- Screening is low-resolution
- Affinity is unknown
- Weak binders can be lost



Biotinylated LNA coated on streptavidin
surface

LNA

biotini
streptavidin ’

2

384 DEL compounds arrayed via LNA hybridization

»

DEL

Real-time binding of titrated target

target ‘
$. .

4

Regenerate surface and repeat

%4




HT-SPR DEL assay metrics

« Max throughput (detailed kinetic
affinity)

1,152 DELs/day

« 5,760 DELs/week
« DEL quantity

* 44 pmol each

« Target quantity (e.g., 20 kDa
protein @ 6uM max conc)

1,152 DELs: 165 ug
« 5,760 DELs: 495 ug




Representative DEL kinetic screening data
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Response (RU)

Example of data quality at multiple densities

ST 11 Bay: 3 Position: A0 | Cmpd A01.100

Export Data
ST 2 | Bay: 3 Position: AO2 | Cmpd AD1050 ExportData X oo
w 1: Cmpd_A01_100 | Bay: 3 Position: A01
2 Cmpd_A01.050 | Bay: 3 Position: A02 ks 144 M-15-1
ks 10e4M-15-1 ™ ka 47e351
™ ks 35351 20| Ko 341nM
80 Ko 348nM Analyte 1 Rmax 41
Analyte 1 Rmax 29 Ressd 21
Ressd 16
60
60
= 5
2 <
= o 40
g g
g &
&
20
0
20 -20
200 400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 1400 1600
Time (s) Time (s)

ST 3 | Bay: 4 Posiion: A01 | Cmpd A01.200 ExportData  [X) St 4 [1Bay::3 Pocition: A1 | Cmpd A01.400 Export Data (X

1w 1w
3: Cmpd_A01.200 | Bay: 4 Position: A01 4 Cmpd_A01.400 | Bay: 5 Position: A01
ks 15eAM-15-1 ks 16e4M-15-1
ks 3de-35-1 ks 29e35-1
u Ko 230nM A 5 4 u 182nM
80 Analyte 1 Rmax 68 80 ; Analyte 1 [
Ressd 18 20
60 60
S.
z
40 @ 40
2
5
&
&
20 20
0 0
-20 -20
200 400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 1400 1600
Time (s) Time (s)



Kinetic uniformity

« 6 DEL compounds tested as 8 replicates each
« 47 kDa protein target injected from 1000 to 0.24

nM o
k, (M-1s1)
5.00E+04
I E3 I T
I - o
2.50E+04
0.00E+00

Compound1 Compound2 Compound3 Compound4 Compound5 Compound6

kqg (s7?)

5.00E-03

0.00E+00

Compound1l Compound2 Compound3 Compound4 Compound5 Compound6

<10%
variation
across all on

and off-rates




Targeted Protein Degrader

(TPD) Characterization
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Therapeutic Value of TPDs

AKA PROTACS (PROteolysis
Targeting Chimeras)

Harness native intracellular
degradation pathways to remove
disease-related proteins

High therapeutic potential where
traditional protein-protein inhibitory
drug strategies are not appropriate

Warhead targets E3 ligand recruits
a specific disease a specificE3
relevant protein ubiquitin ligase

A linker orients the
target protein and E3
ligase for catalysis

Typically 700-1000 Da



Binary kinetics example: TPDs targeting VHL and BET
proteins

« E3 ligases and target proteins arrayed in triplicate at several densities either covalently
or non-covalently

« Multiple compounds injected as titrated series

~

VHL

BET proteins
complex



Kinetics of four TPDs against

VHL
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Ternary complex evaluation using SIM1, a high-affinity BRD
binder

VHL,

[0}
Ny 8
- C} “@i)
>;)\’V/y
s = o™ v={ o
= .‘,,,)kdl/;\/o\/\o/\/o\l\/o\/\o/\/o\/\%y 274
<

SIM1

trivalent PROTAC BRD4(2)
mw = 1619 Da
Kpr(BRD4) < 1 nM




Ternary specificity: VHL, + BRD/SIM1

VHL_
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Ternary kinetics: VHL . + BRD/SIM1

1 2 VHL, 3

A AL ¢6¢ 66 ¢6¢ 66
¢$¢6 6 ¢G& & ¢¢6 &
¢6¢6 6 ¢¢6 6 ¢¢6 6

Immob BRD4(2) lawn Capture SIM1 array Inject VHLC




Ternary kinetics of VHL, binding to BRD4(2)/SIM1

w BRD4(2) + SIM1 w BRD4(2) alone
9% k, = 9.6(4)e4 M-'s 9 negative control
% ks=7.1(1)e-3 s %0
70 70
geo Ko = 74(4) nM 260
& 50 & 50
8.40 8 40
30 3.
20 20
10 10 wﬂ |
° WA LT b TRIRTRERLER
-10 -10

0 100 200 300 400 500 600 700 800

Time (s) Time (s)

Imaide et al. ternary Kp: 94 nM

Imaide S, et al. Trivalent PROTACs enhance protein degradation via combined avidity and cooperativity. Nat Chem Biol. 2021
Nov;17(11):1157-1167.



What the
Carterra LSA
brings to

TPD
discovery

Throughput: Screen hundreds of
warhead/linker/E3 ligand combinations
for both binary and ternary binding/affinity

Spegifici’g/: Screen each TPD against up
multiple E3 ligases, targets, isoforms etc.
in parallel

Flexibility: Multiple assay configurations
depending on project needs




Applications Aptamers
on the
horizon..... Membrane proteins including GPCRs
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