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We've Entered the Era of “100+ Antibody Drugs” p BREW
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Adapted from Nature Reviews Drug Discovery 20, 10 (2021)



7 of Top 10 Best-Selling Drugs in H1 2023 are Antibodies
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Company

Sales (in billion U.S. dollars)

© o N o o M W DN B

=
(@)

Keytruda
Humira
Eliquis
Ozempic
Biktarvy
Dupixent
Stelara
Opdivo
Jardiance

Darzalex

PD-1
TNFa
FXa
GLP-1R

IL-4R
IL-12/IL-23
PD-1
SGLTZ
CD38

Merck

AbbVie/Eisal

BMS/Pfizer

Novo Nordisk

Gilead

Sanofi/Regeneron
Janssen/Mitsubishi Tanabe
BMS/Ono

ELI LILLY/BI

JANSSEN

2020
14.38
19.83
9.17
3.51
7.26
4.05
7.95
7.92
385.40
4.19

2021

17.19 20.94 12.07

20.70 21.24 7.95

10.76 11.79 6.63
5.86 8.47 6.18
8.62 10.39 5.66
6.20 8.68 5.35
9.55 9.72 5.24
8.48 9.36 4.88
5.90 7.30 4.80
6.02 7.98 4.70

3
Data from mp.weixin.qq.com/s/4ZLWCJJulGaOEjvOHNuS9yg



Small Molecule Drugs vs Biologics p BREY
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I Small Molecule Drugs

Size Small Large
Defined structure & physicochemical Structure & physicochemical properties less well
Structure . .
properties defined
Stability Stable; not heat-labile Not stable; heat— and shear-labile
Affinity Low Better
Specificity Low Better specificity for target binding

Selectivity Low tissue selectivity Better tissue selectivity



Bottlenecks in Antibody Drug Discovery

Big Size Low affinity
Poor Tissue Permeability Low Developability

Insufficient knowledge of
Targeting Mechanisms

Difficulty in Modular Coupling

Immunogenicity



sdAbs Offer New Options for Antibody Drug Discovery ¥ EX%¥

VH
CH1 VL
VHH
CL
CH2 ‘ '
CH3 VHH/nanobody
15 kDa

Conventional antibody Heavy chain antibody
150 kDa 90 kDa

VHH (variable domain of heavy chain of heavy-chain antibody)




Favorable Biophysical-chemical Properties of VHH v

@ Good solubility
@ High homology to hVH

@ Flexible production system

Small size, better permeability@

L

Modularity for multispecific applic. @

High thermal stability



Wide Range of Applications of VHH

Conjugate

*
» ‘ Nanoparticle
Bispecific i
%
‘Molecular Imaging
Diagnostic Reagents




VHH Antibody Discovery

p EREY
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Hit Generation & Screening Lead Humanization LEE Aff'.mty Applications
Maturation

DO0O—-0O—

—©-@

/ Immunization strategy PBMC isolation

' Protein

“INT DNA | :> l ‘—:>'<

N
R

Over-expression cell
“v Antigen Gene
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Phauae Display

LA NS |

VHH Discovery Platform



Phage Display as a Reliable Method for VHH Discovery p BREM

7/
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\ Isolate lymphocytes . ‘ Extract mRNA ( PCR VHH genes
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VHH library construction

N

biopanning ) %
Wash %,

Sequence, reclone into expression 00000000
vector and produce nanobodies 00000000

< 00000000
00000000

00000000

11
Adapted from Microbial Biotechnology, 10, 1468-1484



p BEEN

Anti-X Nanobody Discovery Case

Target X, a cell surface receptor expressed on T cells, is a co-stimulator for T cell activation.

Hit Generation & Screening Hit Characterization Lead Humanization tead Aff'.mty _Cons_trucnor\ of
Maturation Bispecific Antibody

~@—@

From the alpaca The selected hits were The candidate sequences have been selected. Humanization
immune antibody library,  functionally characterized & affinity maturation are being carried out in preparation for
phage display tech was & validated. the final construction of the bispecific antibody.

used to screen the
nanobodies targeting X.

12




Immunization of Alpaca with Antigen X p BREY
31 .
- necgaftive serum
4 - st blood

2- —&— 2nd blood

7 ¥ 3rd blood

2

O
1=
O 1 | 1 1
10-¢ 10-3 10-4 10-3 10-2 10!

Dilution times



O EREY

— BIOINTRON —

VHH Phage Display Library Construction

RNA 15t PCR (partial)

2000bp
1000bp

The library size = 5.18x10°

2"d PCR (partial)

Library Diversity Evaluation

Clone # CDR1 CDR2 CDR3 Clone # CDR1 CDR2 CDR3
Diversity-A-3M-1 Diversity-Z045-3 . 4M-16 : ]
Diversity-A-3U-25 Diversity-Z045.3 . 4M-17 & |
Diversity-A-34-2 Diversity-Z045-3 . 4M-18
Diversity-A-34-3 Diversity-Z045-3 . 4M-19 SYAY
Diversity-A-3M-4 Diversity-Z045-3 . 4M-20 i
Diversity-4-34-5 Diversity-Z045-3 . 4M-21
Diversity-A-34-6 Diversity-Z045-3 . 4M-22
Diversity-A-34-7 Diversity-Z045-3 . 4M-23
Diversity-A-34-8 Diversity-Z045-3 . 4M-24 Ky
Diversity-A-34-9 Diversity-Z045-3 . 4M-25 iFCS
Diversity-A-3M-10 Diversity-Z045-3 . 4M-26
Diversity-A-3M-28 Diversity-Z045-3 . 4M-27
Diversity-A-3M-18 Diversity-Z045-3 . 4M-28
Diversity-A-3M-21 Diversity-Z045-3 . 4M-29
Diversity-A-3M-24 Diversity-Z045-3 . 4M-30

2 repetitive sequences in 48 clones sent for sequencing.,

14



p BREY

Solid Phase Panning

Output/Input
Solid phase panning (SP) Input Output Output/Input
Round [ SP 2.00E+12 1.20E+07 6.00E-06
Round 2 SP 1.53E+12 1.50E+08 9.78E-05
Round 3 SP 1.15E+13 1.17E+10 1.02E-03
2.0 SP phage pool ELISA - Dbefore panning phage
—&— 1SP phage
1.5 ¥ 2SP phage
= -V~ 3SP phage
v
2 107 -~ Blank
o
0.5-
0.0 r " —o—#%

1
108 10° 1010 101 1012 1013
phage titer(p.f.u./mL)

360 positive clones were obtained, 11 unigue sequences were obtained & expressed in HTP system (CHO). .



Liquid Phase Panning

2

BREY
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Output/Input

Liquid phase panning (LP) Input Output Output/Input
Round 1 LP 2.00E+12 2.40E+06 1.20E-06
Round 2 LP 3.33E+11 4.20E+09 1.26E-02
Round 3 LP 4.10E+12 7.50E+09 1.83E-03

2.0 LP phage pool ELISA
15 v - before panning phage
—4&— 1LP phage
o
2 L.0- —%— 2LP phage
Q .
o - -¥ 3LP phage
—8— Blank
0.5
0.0- l. 2 T !4* T
107 108 10° 1010 101 1012 1013

phage titer(p.f.u./mL)

952 positive clones were obtained, 43 unique sequences were obtained & expressed in HTP system (CHO).

11 + 43 = 54 unique sequences

16



p EREY

— BIOINTRON —

Antibody Characterization

ELISA BINDING ASSAY

54 VHH antibodies were expressed in HTP CHO expression
system, purified, & validated by ELISA against Antigen X.

17



p BREY

35 of 54 VHH Antibodies Bound to X in ELISA Assay

1.5 - 122070609 1.59 - F22070626
= . - F22070610 2 ¢ -~ F22070627
E 1.0 ¥ F22070611 E 1.0 =¥ 22070628
© ~— F22070612 © 4 F22070629

0.5 € F22070613 05 - F22070630

i F22070614 - F22070631

0. : : . oA & F22070632

10+ 102 100 102 104 104 102 100 102 104
antibody conc.(nM) antibody conc.(nM)

1.54 - F22070617 1.5 - F22070642
s -+ F22070618 - = F22070643
g 1.04 =¥ F22070619 g 1.04 =¥ F22070644
° 4 F22070621 ° 4 F22070645

0.5- - F22070622 0.5- -0 22070646

i F22070623 B F22070647

0.0- . ' e F2070624 0.0- ' . L F2070648

10+ 10 100 102 104 10+ 102 100 10? 104

antibody conc.(nM) antibody conc.(nM)



160

140

120
= 100
2
=
8 a0
g 0
2
@ 60
=
T
T 40

20+

o —
20 : T T T T
-100 0 100 200 300 400
Time ()
Color by: Concentration
3.125 M 6.25 N 12.5nM 25nM 50 nM 100 N 200 ni 400 nM

——data ——data —data ——data ——data —data —data ——dala
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Antibody Characterization

SPR AFFINITY MEASUREMENT

54 VHH antibodies were expressed in HTP CHO expression
system, purified, & subjected to SPR test on BIACore 8k
system against Antigen X.

19



49 of 54 VHH Antibodies Bound to X in SPR Tests p BREY

Relative response (RU}

Relative response (RU}
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-20
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3.125 nM 6.25 nM 12.5 nM 25 nM

-20

Affinity Distribution

VHHS; 1:1 binding
180
130
80 4
30
=20
-100 1] 100 200 300 400
Tirme (5}
15,825 nM 31.25 nM G2.5 nM 125 nM

VHH20; 1:1 binding

20
30 -

-100

Tirme [5} Not Binding E-8 E-9 E-10
3125 oM 8.25 nit 12.5 nM 25 M

Affinity range 5.36x107 M to 7.66x101° M. »



— ﬂ.l! Fl !i .
e = — Py - ——a *l—--—ll—-—--—r—

Normakzed To Mode

CDIM

il

CO1}-PerCpCy5 §

Normakzed To Mode

CDV148-PECYT

i

CD140b-APC

Normakzed To Moode

CD!! -APCCy7

HLADR- V500

Antibody Characterization

CELL-BASED BINDING ASSAY
BY FLOW CYTOMETRY

54 VHH antibodies were examined by flow
cytometry against CHO-K1/X overexpression cell.

21
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43 of 54 VHH Antibodies Bound against CHO-K1/X Cell

—o— F22070621 CHOK1-X Overexpression Cell
CHOK1-X Overexpression Cell
-B- F22070622 125000+ -e- F22070608
125000+ —— F22070623 B F22070609
=¥ F22070624 1000004
100000 —— F22070610
- F22070625 = =¥ F22070611
g O 75000+
O 75000 -@- F22070626 % F22070612
<
= o000 - EZEZEZE 5 50000- - F22070613
g : F22070630 § i F22070614
25000~ 25000+ —A- F22070616
-&- F22070631
! ! ! !
0.001 10 100 1000 F22070633 0.001  0.01 0.1 1 10 100 1000 &= F22070618
. -8 F22070619
antibody conc.(nM) antibody conc.(nM)
-o— [F22070634 CHOKI1-X Overexpression Cell
CHOKI1-X Overexpression Cell -B- F22070635 125000+ o F22070647
125000 —— F22070636
100000 —¥— F22070637 100000 - F22070648
F22070638 = —4— F22070649
= O 75000+
8 75000+ -@- F22070639 % =¥ F22135622
=
< -~ F22070640 S 50000+ F22135623
é‘» 50000 & F22070641 = o F22135624
¥ F22070642 25000- f :
25000 -~ F22070643 - F22135625
0- —— % 2o 0 & F22070627
0.001  0.01 0.1 1 10 100 1000 0.001  0.01 0.1 1 10 100 1000 = 122070644
antibody conc.(nM) antibody conc.(nM)
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TCR

R Je Gy Luciferase

-u.'

whA4d g

M
—— ummescenc{
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Adapted from www.promega.com
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Antibody Characterization

AGONIST ACTIVITY ASSAY

53 VHH antibodies were subjected to agonist activity
assay with Jurkat-luci-IL2 reporter system.

23



31 of 53 Hits Showed Agonist Activity p BREY

Luminescence (RLU)

700000-
600000+

(4
(=]
(=]
(=]
(=]
(=]
|

Jurkat-luci-IL2 reporter gene assay

400000 l- - - " -~ - =" 7 i - - - B-8----=-F--1 E-EE- - e 1.5x Isotype

3000004

200000+
100000-

r d B B B B B B B B B B & B B B B B2 B b B B B B B Ihbtabdaababaddl {4

I I D D D D D D D D D D D D D D D D D D D D D D B |
DD

&&&ﬁ@&&&&&&ﬁ@&&&&@&ﬁ&&&&&@&@oﬁ$
I&ﬁ@ﬁﬁ%ﬁﬁﬁ@ﬁﬁ%ﬁﬁ@w@¢$$ﬁ¢wﬁf§§§

&

&>

| &9
OKT3+anti-hFc IgG+anti-X antibody or isotype control
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Antibody Characterization

LIGAND BLOCKING ASSAY

51 VHH antibodies were subjected to blocking assay to
determine the ability of VHH-hFc to block interaction
between ligands and cell membrane-bound Antigen X.

25



44 of 51 VHH Antibodies Showed Blocking Effect

2
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10000 -

8000 -

-2000

Ab conc. (nM)

Ab conc. (nM)

@ Pos. Ctrl @Pos. Ctrl
8000 2 VHHOI 5000 m VHHII
- VHHO02 - VHHI12
4 VHHO3 8 VHH13
6000 ~ & V04 A VHHI4
e ™ _
= S VHHO5 =4000 XVHHIS
4000 < VHHO06 *VHH16
-k VHHO7 VHH17
VHHO08 2000 - VHHI8
2000 ~+ VHHO09 VHH19
VHHI10 VHH20
Isotype Isotype
0 T 0 T T
0.01 0.1 1 10 100 1000 0.01 1 1000
Ab conc. (nM) Ab conc. (nM)
8000 —
8000
@ Pos. Ctrl
P Pos. Ctrl - N
VHH
- 6000
6000 #l VHH21 4 VHH32
-4 VHH22 B vHH13
| VHH23 & VHH34
4000 VHH24 £ 4000 ~* VHH35
T 57 VHH25 < VHH36
S VHH26 > VHH37
2000 - * VHH28 VHH38
2000 Isot
VHH29 - Tsotype
0 -+ VHH27
L) L) L) L) 1
0.1 1 10 100 1000 Isotype 0 ' '
VHH30 0.01 0.1 1 1000
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Antibody Application

BISPECIFIC ANTIBODIES

After VHH antibodies are screened, characterized and
optimized to meet the requirements, they are ready for
applications, such as the construction of bispecific antibodies.

27



Construction of Common Formats of

Bispecific Antibodies

BREY
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v

I9G-scFv

Cross MAB

@ CH

N A

Knobs-into-holes

Ortho-Fab IgG

OCL

N7 s

@ VaH

Y-body

DVD-Ig

@ ValL

FIT-Ig

bi-Nanobody

@ VeH

BiTE

@ Vsl

CERTIFICATE OF ANALYSIS

SEC-HPLC

0628/2021 13:58:26 Page 1/2
Name Label Type Human IgG1-Kappa
Project ID Host HEK293
SHMADZU -
Delivery Amount | 86.42mg Lot. No. ~ Lansoltions Analysis Report
10mM NaAC-HAE |
Buffer ’ Expression yield 43.3mg/L
pHS.2 Sample Infor
Delivery format Liquid Concentration 4. 69mg/ml s,,.‘,.; Name
Molecular The predicted MV is 74/23Kda and the experimenta M is aboul g
i i Method File : SEC lom
characterization 70-100/25-35 kDa in SDS-PAGE under reducing condition. Batch ,,—.,,::‘e 2021.06.28kcb
Vial # -6 Sample Type - Unknown
QC Results Injection Volume  : 20 ul »
Tosttoms Spociications Rosults Pt ewamiaEy .t O i
SDS-PAGE under reducing conditions. >95%
Purity <Ch gl
SEC-HPLC test. 92.476% my
Endotoxin LAL test. <1EU/mg 7 Delecior AChannd 1 214nm]
sterile filtered, no preservatives.The product should be stored at -20°C or ool
lower upon receipt, and avoid repeated freeze-thaw cycles.
Storage Storage condition suggestion: 1500+
1.2°C to 8 °C for 2 weeks under sterile conditions;
2. -20°C for 3 months under sterile conditions; 1000
3. -70°C for 36 months under sterile conditions.
SDS-PAGE 5004 o
3
" e " o
0o 25 50 75 100 125 15.0
L] min
— -y
[P ap— - - 3 Datecior AChanna 22800
— s — o
—_— — 0 1501
et f— ;.
S -
— — oo
—
= -—
! - E
- 50}
— g
LaneM: Marker - - =
LaneR: Reducing 17 T T T ¥
L1 25 50 75 100 125 15.0

LaneN-R: Non-Reducing

min

28




Challenge 1. Transmembrane Targets p BREY

What if it is difficult to prepare soluble protein as antigen? I

Adapted from Physiological Reviews. 2013, 93(2), 525-569  2°



Human Claudin 18.2 Case p BREY
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Antigen
DNA encoding Claudin 18.2

CHO-K1-Claudin 18.2

Immunization iy o NC
= 1t Immunization
1,2 e -+ 27 Immunization
34,5 § ~¥- 3 |mmunization
g el 4th Immunization
= @ 5th Immunization
50004
0- . T 1
104 105 104 104 107  10¢ 109
Serum dilution
Cell Panning using CHO-K1-Claudin 18.2
Cell panning (CIFB;::“) Output Output/Input
1 2.00E+12 9.00E+07 4.50E-05
1.33E+12 2.10E+08 1.58E-04
3 2.07E+12 4.20E+08 2.03E-04

30



4 VHH Antibodies Specifically Bound Claudin 18.2 ButNot 181 ¥ BE=Y

Selected Clones Positive Clones Positive% Unique Sequences
0635-Human C2-1CP 88 2 2.27% 1

0635-Human C2-2CP 88 6 6.82% 2
0635-Human C2-3CP 88 14 15.91% 10

293T (Claudin 18.2) 293T (Blank) 293T (Claudin 18.1)

400000
4 400000
-~ DBDDMDO001 —e— DBDDMDO001
300000 - DBDDMDO002 -o— DBDDMDO001 =i— DBDDMD002
T —— DBDDMD003 300000 -=- DBDDMDO002 300000 —— DBDDMDO003
¢ —¥- DBDDMD004 = —— DBDDMD003 = - DBDDMDO004
< 2000004 g -~ DBDDMD004 4
= < 200000 < 200000
g g g
= s =
100000' 100000 100000
0 T T T 1 . T — (+— == = = = = ===.§
10-6 104 102 10° 102 104 10+ 104 10-2 100 102 104 10-¢ 104 102 10° 102 104
Antibody Log conc.(nM) Antibody Log conc.(nM) Antibody Log conc.(nM)
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Challenge 2. Naive Phage Display Library p BREY

Naive phage display lib. instead of alpaca immune antibody lib.

y

300 Alpacas’PBMC phage display Naive Phage Display Library
i & production Library Size: 10%

32



Monoclonal Phage ELISA Screening after Liq. Phase Panning
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Plate ID ;‘7:‘1 OD450>0.5  Ratio °D453(.':SA) 7 Ratio o 0%3:3?32 . Ratio
X/his -1LP 88 6 6.8% 6 6.8% 0 0.0%
X/his -2LP 88 29 33.0% 0 0.0% 29 33.0%
X/his -3LP 88 72 81.8% 1 1.1% 71 80.7%

Total clones X-specific binder X-s/|:ce’:iaflicdlzi::er Unique seq. /l::i:r;;:'s

X/his -LP 264 100 37.8% 18 6.82%

100 positive clones identified, resulting in 18 unique sequences,

followed by VHH antibody express & characterization.

33



ELISA Binding Assay of Top 5 VHH Antibodies p BRE

TRON —

ELISA Assay of VHHs screened from Alpaca's Naive Phage Library

Antibody EC50

VHH1 0.02569
VHH2 0.07843
VHH3 0.02072
VHH4 0.009848
VHH5 0.02563 HO_, -o- VHH1
Positive Ctrl 0.01688 < = VHH2
Anti-HEL-higG (NC)  ~1.335e+15 8 -+ VHH3
VHH4
-+ VHH5
-®- Positive Ctrl
% Anti-HEL-hlgG (NC)

104 102 10° 102 104
Antibody conc.(nM)

34



Affinity Distribution of 615 Delivered VHH sequences ¥ EX%%

33% 32%

16% 13%
(0]
4% .
O%-IZ-A’O%O%

AF-5 AF-6 AF-7 AF-8 AF-9 AF-10 AF-11 AF-12 AF-13

Data from 615 unique sequence of VHH

Total number of VHH from different targets with an affinity of 108 M or better

= 80%

Total number of VHH from different targets (615 unique sequence)
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FCMES-AM™ 4

Full Coverage Mammalian Expression System For Affinity Maturation

~ L amil - AA at the Freq. of
CDRI B = A
-I..f' .-?T-; \l'\- I.! dddd l;-"'-"_::""'-—-\.-r_ ----- ‘_-- e .-‘\ m % o "
81 [31 [33- 3488 i T BT - 3 3.41%
CDR2 Yy Vv v VW | Asp [ 4 3.41%
- : s " 7 7.05k
LIS A A T N [ Pphc [N 3.41%
CDR3 si |51 [s3 54 55 16 57 58 |59 led g BECTEN < 4 45
g v vV VVVY WV V VY Y B s 6.82%
L | | | K 5 5.68%
95 96 97 58 (99 104 1ol [ mer VIR 341%
L% vy v v ¥ G v I 3 341%
BT - 3 341%
e : GoE o ae - BT o S 5.68%
[Slte—saturate_d Mutagenesis in Site-saturated Random 88 Colonies picked HT Mammalian Cell System BT - 4 155%
each position in COR Regions Plasmid Libra andomly from each dis i [ ser NI 7.05%
P eg brary randomly f ach dish Expression e
[ val Y 5 5.68%
d 4 455k
ons R
| BT = oo
3 i W o | | " NEIEa
. I Taowel e e e e e T
i | o cad
‘ ‘ | m --An" '-u t-jli--- [ aart EQJI-- -'-
b | o Il-"l na a8 | aw ]u L A Aa I‘.l Tas
Yy r ¥ r 3 - { . | — | |
i .: v B 12a - ™ [ |!--‘ ",
- i'ml.' Lida l-"\l.'1 - lllP"l
= | i I—_—
Expression of hot spot
SPR Tests combinations in ELISA HTS
mammalian cell system
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Challenge - Nanobodies p BREY

Possible to improve low-affinity nanobodies?

i’L Possible to improve K, or K ¢ specifically?

| 120 - 06 (WT) | o 07 (WT)

T2
100 - . 64
5 5
4 80 - z 56
@ a 48
w w
g 601 S 40
& 8 g9
s 401 s
2 Z 24
[ ] [5+
= 5 =
E g 16
]
0
0
-20 0 80 160 240 320 400 430 560 640 -30 0 &0 160 240 320 400 480 560 G40
Time (5) Time (5)

2.50x108M 3.03x108M
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Case 1. VHH (K,,, improved)

v

BREY
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. .. 0OD450 OD450
AA position | Original AA | Mutated AA (mutant) (parental) - kd (1/s) KD (M) [Increased fold
32 * Y 0.434 0.143 11 (variant 1)  4.76E+04 1.66E-04 3.49E-09
>2 D 0.851 0143 12 (variant 2) 4.09E+04 1.89E-04 4.61E-09 542
06 (VHH) 105 * E 0.482 0.143
109 N D 0512 0.143 16 (variant 3) 5.37E+04 1.57E-04 2.93E-09 8.53
111 * D 0419 0.143 06 (WT) 9.42E+03 2.36E-04 2.50E-08 1
120 160 - 11 (variant 1) 160 2 (variant 2) 120 16 (variant 3)
& 06 (WT) % : %ﬂ _ 50
8 - 180 - @o 21
20 20 - 20 - 20 |
ﬁ[] g §I} 1 EU 1 ﬁn i
20 20 201 20
= 30 20 T
ol A g g el -
=20 . : . . : . . . ) =20 . : : : : : . : ) -20 . . . . . : : : ) =20 . : : : . . : . )
80 0 80 160 240 320 400 480 560 640 | 80 0 80 160 240 320 400 480 560 640 | 80 0 80 160 240 320 400 480 560 640 | 80 0 80 460 240 320 400 480 560 640
Time (s) Time (s) Time (s) Time (s)
Parental Affinity 7-fold P Affinity 5-fold Affinity 8-fold |
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Case 2. VHH (K ¢ reduced)

v

BREY
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AA position | Original AA | Mutated AA OD450 OD450 Ligand ka (1/Ms) KD (M) |Increased fold
(mutant) (parental)

59 * Q 1647 0.173 10(variant 2) 3.96E+05 5.22E-04 1.32E-09 22.95
07 (VHH)

106 * I 0.957 0.173 11(variant 3)  3.47E+05 5.48E-04 1.58E-09 19.18

108 * T 0.543 0.173 07 (WT) 3.73E+05 1.13E-02 3.03E-08 . 1.00 )
5 07 (WT) ];g 02 (variant 1) ;: variant 2) jf;g: 11(variant 3)
B4 20 - n - o
2 180 - A - 801
B3 1 [= [ g
o 20 | & - — 20 1
& 4 &0 - 1€ - do -
24 i i @
£ % 3 -
i @ [ @
x| ) % - a0 1
4 | |i———- . -

80 0 80 160 240 320 400 480 560 640 | -80 O 80 160 240 320 400 480 560 640 | -80 0 80 160 240 320 400 480 560 640 80 0 80 160 240 320 400 480 560 640
Time (s) Time (s) Time (s) Time (s)
Parental Affinity 6-fold 1 Affinity 23-fold Affinity 19-fold
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Case 3. VHH Affinity Maturation after Humanization

p EREY

— BIOINTRON —

VHH Discovery
Humanized Back

F2 2.28E-07

w

HIT Humanization

w

——

w

F2-2 7 2.68E-07
F2-7 4 9.78E-08 |
F2-8 7 2.63E-07

Affinity Maturated VHH

M4DDTDO01
(Humanized parental VHH)

M4ADDTDO04
MADDTDOOS
M4DDTDOOS
M4DDTDO13
M4DDTDO16
M4DDTDO17

M4DDTDO021

HIT Affinity Maturation

KD (M)

3.47E-07

8.88E-09
1.30E-09
3.36E-08
1.34E-08
2.45E-09
9.93E-09

1.48E-09

Fold Increase

39.1
266.9
10.3
259
141.6

34.9

234.5



Single B Cell Platform

Ultra-fast Antibody Sorting Platform




Single B Cell Sorting p BREY

( Immunized mouse ) ( Single-cell compartmentalization ) ( Single-cell sorting )
Oil Qil Sorting :
Bioassay * + IgG (+)

Antigen (+)

___ = Collection
die Q) tube
s e T— e o —— 3 3 I . 06 : e waste
-ce o ‘
enrichment
Fluorescence
B cells + + intensity
Qil Qil

Width

Antigen

FRET

Antlbodyh K

No Binding Gooij Binding
0 0 0 0 8 Y
econdary Antibody Waste Pool

https:/ /doi.org/10.1038/s41587-020-0466-7 43



Single B Cell Analysis & Validation p BREY

| Microwell
mRNA
Barcoded bead Barcoded bead
Cell Lysed cell

Pair ONE cell with — Lyse cell to hybridize —)p Retrievebeads —jp Synthesize cDNA —Pp Sequencing
ONE barcoded bead mRNA onto barcoded
in microwell capture oligos on bead *

Lysed ceu_ S
,-/,- —~ V,, mRNA

ELISA
VH-VL paired mAb Expression & Validation <4+ Bioinformatics

https:/ /www.bdbiosciences.com
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Single B cell Antibody Discovery

O EREY

— BIOINTRON —

2 hr

6 hr

FRET-
Based
Sorting

Single-
cell
cDNA
Library

2 hr

5 hr

Nested
PCR

Sequencing
& Analysis

1 wk
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Paired Heavy & Light Chains p BREY

Unique Barcode Locus FWR1 CDR1 FWR CDR2 FWR3 CDR3 FWR4

4 IGH CTRCTACASD MTTACTG A TG A TAGT RAGRT R WRGA
T IGK ACTGGCTTE TOTAAG AGGCA MG TAGTAAGA W T EGE
< IGH GATGACTT TCACARC AGGI TG DGO >R e N PGE
T IGK GTCTCC AAR AGTTCIGCAG L A 1 LEl
ZIGK TGCATCC AL 5 TAGE &TC AGG. X ACHA - 1A
A IGH TACAATCG TACCECTGG CATATAGGT AL LAEL RIGA
¢ IGH ATGACTTLS TCACALGALL TR LA LG A PR P
L IGK TTGGAALS KTAG ALG A L. ASLGE
» IGH WCTTTCTAL S TTTALCTICA TGG EL A PGA
T IGK CCTGGLC P [ TCACAAT
B 1GK AGTCTATC TaATAGE TOGA
s IGH TICTACAM P .
& IGH TTCTAC AN AGTAGCTAGM
0 IGK GAGTCTA ik TAGCTGRA ol
o IGK AGTCTATC AATAGE TGLA L VIRGER
& IGH TTCTAL As AGTAGCT AGM PR W RGA
i IGH TTTCTACK =P A PGA
¥ IGK FCATOC AL WCATCTE AGGA TA VLGOI
T IGH WCTAL ALTIG TCACCACTGG Lnldi | WF
7 IGK ETGGCTTE TG TTC Cal CAGE A LG
4 IGH COGAGCTH TCACTICTGGM ETGGGAC O AEVABPG,
3IGK ITICCAACL! AGTAATCAGS AMC ATGTTC AL LPVELGE
2 IGK AGTCTATO TTGGL 1 TAATAGE THGA AL IRGEE
s IGH TTCTAC AL YA AGTAGCTA PEL A PGA
I IGK AAACTGG MAGTTACAGG TAC TGATCATCA WTAASPGQ
& IGH CTTTCTACKA ITTACTGCCATG ACAGET AGTOM
*IGH (CCTACTANG 'CAGGTCAGAG SUGATTTOC A
1 IGK TTCTGAG ™ TG CAGAAL TAGCATCAACA

GACGGATTAAGCGACACC AAGCCTTCT & IGK CTTIACA ATTAGCLC AGA TOGTAMT THA

GACGGATTAAGCGACACC. AAGCCTTCT 25 GGH TICTACAAL FTACTGATGGA
(] 1GK TAGTCTAY SGCACACAALT » .
& IGH TTCTAC AM ITTACTCCA TGG PR N PGA
A eH CTACAAL G MTACTGATGGY =PEL N PGA
u IGK TTRGCTTE LAGTTOITCAGS WA RITA PR
N e CTACAM MTACTCA NG PO A PGA
;o IGK CTACTGG GTGAMACC AGG AT
T IGK CIGGCCTIO TOTAAG TCAGG Tl T AAD ol e
L IGH TTCTAL AAG FTACTGA GG ATy A T A
T IGK GCATCC A GTAGCACAGG ITRGCACTTTAA "SOADA
€ ieH TTTCTACAL FTTACTGIOGA - e et
L IGK TOCAACAL AGTTATTGG MCCAC ATCAC A MLSCLSALE
4 IGH CTacaarcc FTACTGATGGY ACSTAGCT MG PR Uk BGA
T IGK ATTACACTI ATTAGCLLC AGAY ITATACGCTTGN FESLSASLGT
Ii IGE AGCCTATCL TGO BAM A MATACCIGGA WL PVSRGE
¢ IGH ACTTTCTAS MTTACTGCATGG AGTAGCTAGA UL VP
2 IGK AGTCTATCrd P LA AL TAATAGE TGGRA ¥ PGER
& IGH TICTAC Ad FTACTGATGGY AL TAGCT AGA PR PGS
A IGH CTACAACCG MTTACTGATGG ASTAGTT MG = R ]
{ IGK TTGGCTTCS WAGTTCITCAGS W TGGTT A WA LELA TP
Z O IGK AGTCTATC TLGLACALL TAATAGC TGLA LIVTAGER
i IGH TTCTACAS MTACTGEATGG AGTAGTTAGA PR PG




High Affinity PD-1 Antibodies Identified p BREY

IS

Platel

01450

10 10 10° 107
anfibedy log conc.(ug'mL)

Plates

s

antibody log conc.(oz'ml)

Plates
154

104

1.0+ u

0.0

antibody log conc.(ugml)

10:

10+ 10 107 10*

OD4s0

] BT ]

DTS

Platel

104 1] 10 10!

Plate®

antibody log conc (ug ml.)

10:

Cdsn

Plated plate

-+ Positive Ctrl

L]
10+

Affinity Distribution

38

1

E-8 E-9 E-10

Antigen PD-1 — 59/62 positive
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8 PD-1 Antibodies with Blocking Effect Identified p BREY

MFI

Blocking Assay (CHOK1-PD-1 cells)

600~
400-
200+
0 | | | | | |
0.001 0.01 0.1 1 10 100 1000
Ab conc. (nM)
Blocking: 8 positive

1 ¢ ¢ % % 1 ¢

¢

Positive Control
sample3

sample6
sample/
sample9
sample10
sample11
sample14
sample16
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Case: HTP SPR-based Epitope Binning by Caterra

p EREY

— BIOINTRON —
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BREY
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400-828-8830
xulong@biointron.com

l info@biointron.com
a n o u ® www.biointron.com
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