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Hit Discovery & Lead Generation




I Hit Discovery at Biortus

Hit Discovery

y Lead generation
N

BIORTUS

Libraryies

Multiple libraries to chose: Comprehensive HTS triage
strategy for your target:

Lead-like

Covalent

Fragment

DEL through collaboration

- Design, development, validation

of primary screening assay
Design and develop
secondary/counter/orthogonal
assays

Screening condition and triage
path recommendations

P =

T t
Assay arge

Platforms

Specific
Platforms

Multiple formats: Mature experiences on

- Biophysical assays target analysis :

- Biochemical assays - GPCR panel assays

- Cell-based assays - Kinase panel assays

- Label free - DUBs panel assays

- High Content Analysis - Target Degradation Assays

Equipment's

Well equipped for QC of
reagents, binding affinity
test, and functional test
in low, medium, and high
through-put formats.




Fragment
Libraries

A 3 Commercially Available
(Maybridge , Key Organics,
LifeChemicals )

A 1 Proprietary Library

A SDF files available upon request

A Automation Equipment for
multiplexing

For your pipeline

A 2 Covalent Libraires
A 2 Non -covalent Libraries
A Lead like libraries

A Screening platforms can
also used client provided

BICORTUS

Noncovalent Libraries :100mM DMSO Stocks. Ro3 compliant
Screening Methods: SPR, DSF, Crystallography based,

etc.
BFL-2: ~ 2500
BFL-1: ~1159
847 741
420 430
125 l l 160 206 189
1 P 1 _ B
95-134 135-173 174-212 213-251 252-290 82-133 134-183 184-233 234-284 285-334
Molecular Weight (Da) Molecular Weight (Da)

Covalent Libraries :
Screening Methods: Intact MS

BFL-3: Functional groups targeting key amino acids

BFL-4: Cysteine focused Acrylamide Warheads (Unigue to
Biortus)

Automation Equipment

Echo 650 Apricot S2 Multidrop combi Dragonfly




- Fragment library Screen Using SPR

Fragment Library, 764

Clean Screen
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759 after Clean

SPR platform

V Protein- protein interaction

V Antibody * Antigen

V Protein - Small Molecule

V Protein - Nucleic Acid

V Nucleic Acid * Small
Molecule

V GPCR* Small Molecule

sted in SPR

5/5 Cocrystallized with CA2 (1.44.52R)

SPR screening campaigns
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File: 20150721 CA2 8 sample affinity test File: 20150721 CA2 8 samgle affinity tes
lem:  Afinity Item:  Affinity
lllll 2 Ligand: CA2
Sample: AC15153 Sample: AC16141
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KD (M): 298465 KD(M): 03067
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Selected top 5/14 to carystal

Start to finish: 22 months




BIORTUS

Fragment 5 (1.85A)

Jl Fragment Screening Using Caliper Assay

Dete_ction Fragment 3 (1.65A)

LED
5 -
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More Negative Electrophoresis
of Analytes :
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1338 fragment screened using Caliper assay, single [

l 4.8% Hit rate

50 v
4

65 tested in concentration response cor e cr e b s
Log [Fragment] /uM Log [Fragment] /uM Log [Fragment] /uM
l 97% Conﬂrmed Fragment 4 Fragment 5 Fragment 6
% Inhibition % Inhibition % Inhibition
63/65 confirmed in CRC - u/ im J
' ' Log [ Fragment] /uyM

Log [ Fragment] /pM Log [ Fragment] /pM

4 selected for carystal




- Fragment Screening Using Biochemical Assays

1338 fragment screened with FP assay, single point

FP Assay

l 1.2% Hit rate

14 tested in concentration respons

l 100% Confirmed

14/14 confirmed in CR(

™~

-

e

3659 fragment screened with FI assay, single pagint

FI Assay

l 1.29% Hit rate

45 tested in concentration response

l 71% Confirmed

32/45 confirmed in CR

C

BIORTUS

Fragment 4

Fragment 2

Fragment §
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Jl Fragment Screening Using LC-MS BIORTUS
Covalent BFL- 4

| . Compound Library

1259 fragment screened with NS assay, single point R, L
:..§:§§:§:‘ /|

175 hits with >20% modificatii1 13.9% Hit rate

175 for confirmation & testing in counter screens

l 98/175 confirmed

Selected 20 to test in 3 proteiw{ & mutants)

l l

7/20 selected for TSA 8/20 selected for
dification rate of 175 ds pri d re- peptlde mapplng
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analysis software
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I General Workflow for FBLG at Biortus

Reagent production

v’ Protein generation

v’ Stable cell line generation

v’ Reagent labeling

Screening Libraries

v’ Fragment libraries
v’ Covalent libraries
v’ Lead like diverse library
v’ Focused libraries

>50 screens run b I

Screening
* Primary screening

« Confirmation in CRC
» Orthogonal assays

~1-2 weeks

Assay formats for
fragment screening:

SPR
LC/MS
TRIC

FP, FI
Caliper
TSA/DSF

LC-MS

BIORTUS

Structure Confirmaiton

» Co-Crystallization

~ 4 -8 weeks

Fragment 3 (1.65A)

Fragment 3

% Inhibition

vvvvvvv

Fragment S

% Inhibition
150

Log [ Fragment] /pM



I Partial Equipment List BIORTUS

—

TECAN M1000 TECAN F200 TECAN Spark m

——

7500 Fast Light Cycler 480 Biacore 5200 Biacore 8K+(x2) l&cl;gts Agilent 6230 TOF Refeyn TwoMP




I Biochemical Assays R RTUS
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I Drug Residence Time Evaluation BIORTUS

Jump dilution

A The time a drug spends in contact with its ; cmpd 1
biological target is known as residence o ~ Cmpdi
time (the inverse of the kinetic constant of B £
the drugtarget unbinding, kbff). ~ DNSO g1
A The drug (un)binding kinetics is thought "
to be correlated to in vivo efficacy. A .
r r r r . Timelmin
DD 20 40 60 80 100
fmeimin | [Koff, Min"] Tau, min | t1/2, min
100X Enzyme+Compound at 10XICso  [(91% Inhibition) Cmpd1l 0.03873 25.8 17.9
Incubate 50= No Inhibitor
l o 40 Reversible .
Siiite 100-od inta remction buf s » Conclusion:
lute -Told INnto reaction purrer i 30 .
s < bstrat (9% Inhibition) 2 Cmpd2: fully reversible
comalng [ TeeTEe 32 Slowly Reversible Cmpd1: slow reversible
' "0 /Freversib,e Cmpd3: irreversible
Generate progress curve 0
0 20 40 60

Time (min)




BIORTUS

Reference compound selectivity on kinases
150+

B Target specific assays/platforms  Kinase panel

- PKCy
MRCKG
-o- CaMK2a
-+ PTK6
-~ DYRK2

* A total of ~“300 kinases available

* MSA (Caliper) assay ready for ~300 targets (wt/mutant)
 ADP-GLO assay ready for >100 targets

* SPR assay ready for >60 targets
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B Ras Family BIORTUS

WT
G12A
Glz2C
Lo DP G12s
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\ / Q61K
Q61R

RAS Q61H
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B DUBs Assay Panel

SPR

Binding Assays

DSF

Flaonescence peak
RU : Steady state affinity AU 1:1 binding kinetics . or’}"%
; KD A H
L 2071 A ,¢| ka, kd (offrate), KD § s
g oo S g 757 i
g 15 1 ng 40000
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of i Y |
0
0 1000 2000 0 1000 2000
Time s Time s

Functional Assay
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Dubs activity time course
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Dlsplacement Assays
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BIORTUS

Active
Deubiquitinase
enzymes
UsP1 USP51
USP2 UCHL1
USP3 UCHL3
USP5 UCHLS
USP7 BAP1
USP8 OTuD1
USP9X YOD1
USP10 OTUDGBA

OTUDYB
USP15 (Cezanne-1)
USP16 ZRANB1
USsP20 VCPIP1
UsP21 ATXN3L
USsP25 ATXN3
USP28 JOsD1
USP30 JOSD2
UsSP32 SENP2
UspP37 SENP5
UsP40 SENP6
USP48 SENPS

38 biologically active DUBs for Custom Assay Development and HTS.

18 ready to use assay kits for HTS and validation.




Jl Assays for PROTAC Drug Discovery BIORTUS

PROTACs

[ Binary binding assay :]

* SPR [ Cellular assays: ]

* TR-FRET 4 o :

« ELISA P s reet * HCS, WB for target degradation
. FP — e ¢PCR for mRNA level detection
« DSF

* NanoBRET & NanolLuc for PPland
ubiquitination
e CETSA (split NanoLuc)

' I — ) c erna \
o ._r=l_a complex Y
: px ps > ¢

[ Ternary binding assays: ]

* Alphalisa / AlphaScreen

o SPR Active Cmpd (uM)

* TR-FRET m..',"""""""“'"“""""m‘j_I . DMSO1.252.5 5 10 20

Ew"l : *:‘::: . S 5 . D . —— — —— — — ———— POI
e [ Target ubiquitination assays: ] il b Shaaloni s
;:;4! ,,' - ;“"— ‘lml‘ - .y ——————————4_ GA PDH
= —% « WB

Active E3 complex

{ e TR-FRET
. e AIphaLisa / AIphaScreen DMSO . 1000nM  3330M  111nM  37.030M  12331M  4120M  1370M  0460M  0.150M
» 8 E1 (ubiquitin-activating enzyme) * NanoBRET

» 36 E2 (ubiquitin-conjugating enzyme)
» 178 E3 (ubiquitin-protein ligase)




Jl Biophysical assays BIORTUS
"> Assay types ‘

» Types of proteins tested

@ NanoDSF/Thermal Shift Assay (TSA)

Surface Plasmon Resonance (SPR)

transferase, 2.82%

@ Octet Fortebio (BLI)

: " Ikl .
Immunoglobulin receptor

superfamily, 4.23¢

@ ‘Temperature Related Intensity Change (TRIC) ublquitin-protein ligase, 7.04%

CD antigen, 5.63%

COVID19 related protein, 7.04%

. : o, DNA BINDING PROTEIN, 5.63%
Mass Photometry heat shock protein, 5.63% EPigenetic, 5.63% ’

s

Light Cycler ® 480 II Prometheus NT.Plex =~ Octet RED96  Biacore S200 Biacore 8K+ Refeyn Two'™  pianthus NT.23 Pico Duo

1

A
£




I SPR Applications at Biortus

SPR

A Affinity and Kinetics determinations
A Competition Assays

A 2 & Biacore 8k+

A 1 & Biacore S200

A CMB5, SA, CAP, Protein A/G, NTA
chips

For your pipeline

Experienced in wide range of
targets

Fragment Screening Capability

Assay Transfer or De novo
Development

Response

Protein - protein

I~

1000 1500 2000 2500
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RU
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704
60 4
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GPCR 6 Small Molecule
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T t t t t t T i
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Time s
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' KD: 6.08E

t T T T T T 1
0 150 Y 15 m 50 KUl U]
Time s

T t t
0 %0 0

Protein - Nucleic Acid

BIORTUS

Protein - Small Molecule
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N
(=)

Relative response

o v o o

T T
0 500
Time

Nucleic Acid o Small
Mplecule

60
50

Epitope binning

noncompetitive

eiccion iriecton



I Biortus Reusable SPR Chip

Regeneration stability of Biortus Chip

e\o/ 140

1204 )

q>) 100 -+ Biortus-2
E —+— Biortus-1
o 801 —= ST-dSt

ﬁ 60 —+— NTA-8-8
E 40+ —— NTA-12

o

g 204

=

- 0 N N L L L L L L L

I 1
0 2 4 6 8 101214 16 18 20 22 24 26
Cycles of regeneration

Biortus SPR chip is stable after
>1 month storage in ethanol

Advantage of Biortus SPR Chip:
Reusable for >25 cycles
Stable for > 1 month storage
Cost effective

Feasible for unstable target
Patent covered -

T
0 5 10

= 110-/4\/\.,——0
100 -4

VVVVYVYYV

T T T T 1
15 20 26 30 35

Time (day)

& {0 = Capture basaling_31
w ra

Faspans

12His /NTA chip

BIORTUS

8His link 8His / NTA chip

1400

Time

Biortus SPR chip

00 200 300 400 500 600



I Biophysical assay SPR

A SPR assay for A2AR

154

Theophylline 2
180 Da
Q 5
HiC N -
N @
T ]
07N N £
CHs

M A2AR

Response (RU)

104

=

T T T T T T T T T T 1
0 10 20 30 40 50

Time (s)

Kinetics: very fast

A SPR assay for APJR

100 -

Apelin-17

=N
Ser|
ey

-SD8O

Response (RU)

T T L) L]
0.5 1.0 1.5 2.0 2.5 3.0 35

Theophylline (uM)

Affinity: ~2.7 eM

BIORTUS

50 =

Time (s)

Kinetics: very fast

120 -
100 4
80
60
40

20 4

Apelin-17 (pM)

Affinity: ~6.89e¢M o



I Biophysical assay TRIC BIORTUS

A TRIC (Temperature Related Intensity Change ) assay

A
K o2 kel T
- v
PRS0,
ag & v g
g7 0
Sl
oA AARA
-

: : A2AR (Class A GPCR)
Dianthus NT.23 Pico Duo

Compared to Traditional MST,

GPCR)

A Uses less protein %@ EEREERRR - 4 B “C o SR
A" Allows more conditions & = =3

(384wells) - = SV
A Higher throughput =

A Done is as little as 30 min GLUT1 (SLC) ABCB10 (ABC transporter) TRPV3 (lon channel)
A Less background




Il Fragment Screening of A2AR

Virtual Screening Assay development

—_—)
(2 days) (1-2 weeks) (1-2 weeks)
1. Docking of _Biortus 1. Affinity test: Test the 1. 60 top ranking fragments were used
Fragment Library, 3,659 affinity of positive control for TRIC assay.
fragments. towards labeled target.

2. 60 top ranking fragments

2. Buffer optimization: Select
were selected for TRIC

suitable buffer for fragment

Preliminary Screen

2. Binding level screen: The fragments
with significant response will be
screened out for further dose
affinity screen. (27 shows binding)

assay. screening as needed.
1
.—1 Nrtenger
§o.9e S
.-%o.eu \\’—\; -
© - Aberesomes
$o52 = 0.8 s
s 2
%09 ,
088
1 0 1 2 3 4 5
Time [s] 06
940 T <
Kd =177 nM (S/N=21.7) . "
a0 0.4
£
8 a0
: r
= SN
|
= 910 DAT N 0.2
Theophylline
. .
900 + + + u u 1
0 1 2 3 4 5 6
A2AR Ligand Log;, [nM] 0
(PDB- 5MZJ) 0 20 40 60 80

100

120

140

Index

1.The fragments wiMandgoddl O100
behavior (TRIC trace, S/N) will be screened

BIORTUS

Dose affinity screen

(1-2 weeks)

out as potential hits.

2. Confirmation of Docked pose with structure

840 T

Fnorm [%e]

o
I
w

BBO

4 5

)
Positive control Cmpd1
Kd =177 nM Kd =181 nM
(SIN=21.7) (S/N=18.9)
"o
- K : /",)
- L9 )
Cmpd2
Kd =16.4 nM
(SIN=22.2) (S/N=20.0) 2 l




| Light Cycler 480: A high-throughput TSA/DSF platform BIORTUS

TheLightCycle® 480 System is a proven Mggrformance, mediuo high
throughput PCR platform that provides various methods for gene detection, gene
expression analysis, genetic variation analysis, and array data validation.

Applications:

A Buffer screening

A Small molecule interaction test
A Fragment screening

Small molecule interaction test Fragment screening
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Prometheus: Dye free thermo shift assay InStrument

Buffer screening

BIORTUS

The PrometheudT.Plexs a highperformancenanoDSHknstrument that provides high
quality protein unfolding curves, melting temperatures (Tm).

Applications:

A Buffer screening

A Small Molecule Interaction Test
A Membrane Protein

Small Molecule Interaction Test

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

Membrane Protein

protein{ %DM

— Proteins TuM R
Proteins SuM B2
Protein+ 10uM IEBEER
Protein+ 20uM IERESR
Protein+ SOuM IEMESR

‘‘‘‘‘‘‘‘‘




Il Mass photometry: A rapid detection of protein particle distribution BIORTUS

Mass photometer fromRefeynand sample data Benefits
measures true molecular mass

shows molecular heterogeneity
works in solution

uses minimal amounts of sample
no modifications

§

g

g
To Po o o I

§

M 40 &0 0 10w

Applications: Mass photometry application iApoFerritingene to structure workflow
A Measuringthe molecular mass of single 480 KD . &
biomolecules foRR== = N .
A Measuringthe oligomerization state = 1 g
A Screening buffer conditions soxD— Sy g‘” :
A Characterizing sample heterogeneity wo—w— . ; s
A a2y Ad2NAY3 &l YLX § <52Y§ﬂ§§f$;f”'?\f§9 GF oAf
A Studying biomolecular interactions o B oo




Mass photometry: CAC detection(Critical aggregation concentratiB§oRTUS

1000 M Thalidomide 20 M Clotrimazole
Low
concentration
® o Above
CAC
oo ®——
° "
Monomeric test - ® Monomeric test
compounds compound
. Aggregate _ _
: : No aggregation Strong aggregation

E * ! c Enzyme / Protein

of interest (POI)

Monomeric test
compounds
form aggregates
above their CAC

ESY Supernatant (monomer)
[ Pellet (aggregate)
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20 25 30 35 40 45 50 55 60 65 70
Total Concentration (M)
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