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Accelerating Next -Gen Antibody Discovery:
The Al HCAb Model Launch
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Human HCADb from Harbour Mice® Is a New Class of Biologics as Foundation
for Complicated Modalities

Naturally occurring classicantibody HarbourMice® HCAD is the first Human HCADb is foundation to generate
from Human and Heavy Chain Only transgenic mice platform to develop various complicated modalities for
Antibody (HCAb) from Camelidae human HCADb next-gen innovative biologics

Clinically validated
Global IP protection
Excellent affinity and properties

Plug and play
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Cutting -edge Antibody Platforms Enable Sustained Invention of Novel Molecules
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Next-gen CTLA4 HCADb
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Discovery

in vitro

in vivo

Engineering
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How Al is Reshaping the Antibody Discovery?
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End-to -End Workflow from Sequence Generation to Wet Lab Validation

§ 2. Al Guided Design l

Al HCADb Classification Model

HCADb classification model to filter sequences

1. Al HCAD

e

Al HCAb Developability
Prediction Model

select the sequences with good properties
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Generation of Human HCADb: The First Puzzle

Facts and Mysteries aboutHarbour Mice HCADb First puzzle: how to distinguish VH of human HCAb and VH of H2L2
x Facts Example:
A anti- CTLA4 human HCAb VH (PDB: 7DV4) and atiARSCoV- 2 human
antibody C098 VH (PDB: 7N3G) have similar sequences (90% identity)
A

different from Human VH.

A Harbour VH structures
. superposed (PDB:
human germline V,D,J genes, and generate N3G, 7DVA)

soluble and functional human HCAb without
camel hallmark residues.

x Mysteries

o How does human HCADb fold into soluble
structure ?

o0 What is the difference between the VH from
N\ human HCAb and the VH from human H2L2 ? VH sequence alignment

I I
7DV4 -HCAbVH EVQLVESGGGL IQPGGSLRLSCAVSGFTVSKNYMSWVRQAPGKGLEWVSVVYSGGSKTYA 60
TN3G-FABVH EVQLVESGGGLIQPGGSLRLSCAASGFTVSSNYMSWVRQAPGKGLEWYSVIYSGGSTYYA 60
80 100

| 1
70V4 -HCAbVH DSVKGRFTISRDNSKMNTLYLQMNSLRAEDTAVYYCARAVPHSPSSFD IWGQGTMVTVSS 118
THN3G-FABVH DSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDL-YSSGGTD IWGQGTMVTVSS 118
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Al HCAb Sequence Generation Model

4 4 4

HCAD libraries Pre-trained Protein LLM Experimental binding data
9 million HCADb sequences from NGS 50 million sequences from public dataset hundreds of HCAb sequences per target
Immunization Library construction
by protein/cell/DNA/mRNA by inserting VH into Fe bearing vectors
P 48O
Hight - Throughput Screening Sanger sequencing
by ELISA/FACS/Mirrorball to retrieve VH sequences of positive
Mirrorball FACS clones
\ MMMW
. J . “ # “ J . J
\
\, FullyhumanHCAb | i brar i € s Target specific HCAb
4\"*», N \\ )
& W

Compared to conventional immunization, the Al - assisted approach can generate an order of magnitude more candidates
with a significantly higher success rate
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Al HCADb Classification Model

Partial Fine-tuning Architecture

BIFH ()RR MMER LML H
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HCADb classification model in test -set

1. Input Sequence
"QVQLQESGPGLVKPSETLSLT..."

Testing dataset: 14k

v

2. Base Model

Base Layers (Frozen)

Top Layers (Partially Unfrozen)

Score
92.73%

Extract Sequence Embedding

88.51%

3. Classification Head
Fully Trainable

True Positive Rate

v

accuracy
0.2 0.4 0.6

4. Output Prediction
Class: HCAb/H2L2

False Positive Rate

Predicted
True Label Label
H2L2 H2L2
HCA HCADb
FR1
y L VvV 7Ty

Sequence

EVQLLESGGGLVQPGGSLRLEFPARSSYMSWVRQAPGKGLEMUSSGCTYYADSVKGRFTISRDNSKNTLYLQMNSLRAED RAV Y'Y C

CDR1 CDR2 CDR3

BOUR BIOMED GLOBAL R&D DAY

Receiver Operating Characteristic (ROC) Curve

ROC curve (AUC = 0.9703)

0.8

EVQLLESGGGLVQPGGSLRLEFAASSYMSWVRQAPGKGLEWSSSEGRTYADSVKGRFTISRDNSKNTLYLQMNSLRAEBRKHEAGVANGQGTLVTVSS

YWGQGTLVTVSS
FR4
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Al HCADb Developability Prediction Model

Multimodal Input Bayesian Inference Downstream Tasks Model evaluation in wet -lab experiment
1.01 B Multimodal
S I Sequence Only
. 0.711
- - Solubility
HCAD surface Eoundation
“ e ] \ model
.:;w + .
Neural ) Purity F1 Solubility Pearson
3000+HCAD HCAD structure Netwarks
developability QVQLVQSGAEVKK > - _ Melt Peak
PGASVKVSCKASG : : : :
data TSISGYWMQW... Aggregation : : : :
HCADb sequence -

Improved

. . . .. HCAb Tm1.:

Our model achieves SOTA performance in the prediction of : : A From
A HCAD Stability (Tm1 by DSH  49.0 . 28-33 to

A HCAD Solubility (HIC - HPLC) e

A HCAb Aggregation (SEC- HPLC)

—_
=
=
z
z

60
Temperature, Celsius

& v o
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Target -specific Al -Powered HCADb Discovery

HCAb Harbour Mice®
immunized with Target

HARBOUR

Data collection

/@f

HCAb generative model

Al-Powered Antibody Discovery Paradigm 1.0

NGS for pre- and post-
enrichment antibody
repertoire

Predict binder
sequences from
NGS data

Score other
properties by Al
models

Al-Powered Antibody Discovery Paradigm 2.0

WY

HCAD filter Sl

modeling

Developability

High
affinity

Affinity ranking

BIEmIL0BR MBELHLEH LA
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Wet-lab evaluation

"wn -

Recombinant
antibody
production

mNonBinder mBinder

8.70%

91.30%

Antibody
characterization

Wet -lab evaluation

W
"

Recombinant
antibody
production

m Binder
21.50%

m NonBinder

78.50%

Antibody
characterization
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Superior Wet-Lab Performance of the Al HCAb Model

Al HCAb model generates vast sequence Selected HCAbs with specific binding activities to both human and cyno

diversity beyond known binders, enabling monkey
the discovery of novel binders with
SuperIOI’ pI’OpertIeS Bind to human Target X by ELISA Bind to human Target X cells by FACS
s N E 10000
éz_ § 5000 ?
= ' g P —— isotype
o .., — isotype o-
102 100 100 100 10?2  10° 102 10 10° 10! 102  10°
Ab con.(nM) Ab con.(nM)

Bind to cyno Target X cells by FACS
30000+

Summary of producedHCADbs S—

A Average yield > 700 mg/L
A 20HCAbsd

10000

MFI (FITC-A, Median)

o isotype

0 T 1
10t 100 10t 102
Ab con.(nM)
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Al Powered Dry to Wet for Next Generation of Antibody R&D Platform

AutomatedProteinExpressiomnd Characterizatiorbystem

Utilizing hightthroughput automation instruments significantly expandsthe

LeverageHarbour BioMed proprietary HCAbtechnology and inhouse data, _ : ghit :
build first-in-classgenerativemodel to make fully human heavy chain only capacity of molecule generation and characterization, enhancing the
antibodies probability of identifying candidates,generatinglargescale, high-throughput
wet-lab datawhich canfurther enhanceAl models
N
%)
) . o
- driven, predictive

process. We welcome all kinds of partners to co - create the ecosystem with us.

Y]




HARBOUR

BIOMED
Al Accelerates a New Era of Antibody Therapeutics Across Multiple Fields

BEWD ICBR MBEHLKRRE B

INNOVATION HARBOUR, SHINING GLOBAL

-

HCAb Harbour Mice
immunized with Target
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N x Transformer Blocks
Single Transformer Block

Muti-head Self-Attention(RoPE) Feed-Forward

Pretraind weights (Wg, Wk,Wv) Network
+ :
SwiGLU
LoRA

Pretrained

+

Al HCAb Sequence Generation Model

Scoring models (Fine-tuned Affinity Model and Other
Developability Model ) to calculate a reward score

ST

Al HCADb Binder Selection Model

Forward (noising) process
F—

Mo o~ Single
Gaussian ‘ &m 3 ﬁ Protein
naise e O — - 7§ § structure
X kK ek 5
' Diffusion generation
Pratein DIQMTOSPASLS..PKSFNRNEC ~— — {:'a,a‘
Saq language Structure L)
m“‘!“ et NIDFGFICELEGF..ADLLESSMR e P

v
\II
— A
Affinity W
prediction =
Top Candidates

Al HCAD Affinity Maturation Model

HARBOUR BIOMED GLOBAL R&D DAY

Fully Human VH
Antibody Innovative
Applications

W/

Multi specific
antibody drugs

Targeted
delivery of
radiopharmaceu
ticals

In vivo CAR -T
technology

Inhaled
therapeutics for
pulmonary

diseases

Oral
therapeutics for
gastrointestinal
diseases
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Shaping the Future of Drug Discovery

Al-driven Novel _@Antibody Data Ag-Ab @Al-driven
Target =  Target Foundry and Al 0 =——p Binders =»— Pre-clinical

Prediction Discovery driven Discovery Library Optimization \

Taéget Novel Molecule

Design and
Characterization

)

Al-driven

Disease

[

Patient

Management &

Harbour BioMed will be a strong partner in
building Al + Drug ecosystem
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