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ו ἍӋֿכᴦַײΊΎσAI HCAb ⁴ᶙᴦṴ

Accelerating Next -Gen Antibody Discovery: 
The AI HCAb Model Launch



Human HCAb from Harbour Mice®  is a New Class of Biologics as Foundation 
for Complicated Modalities

Naturally occurring classical antibody
from Human and Heavy Chain Only 
Antibody (HCAb) from Camelidae

HarbourMice® HCAb is the first 
transgenic mice platform to develop 

human HCAb 

Human HCAb is foundation to generate 
various complicated modalities for 

next-gen innovative biologics 

6 CDRs 3 CDRs

HarbourMice® HCAb

Fully human HCAb & single domain VH

Human V,D,J

V Clinically validated

V Global IP protection

V Excellent affinity and properties

V Plug and play



Next-gen CTLA4 HCAb
HBM4003, Phase II

CLDN18.2×CD3 HBICE®
AZD5863, Phase I

B7H4×4-1BB HBICE®
HBM7008, Phase I

BCMA×CD3 HBICE®
HBM7020, Phase I

PDL1×CD40 HBICE®
HBM9027, US IND

B7H4×CD3 HBICE®
HBM7004, IND-enabling

Antigen 
Design

Discovery in vivo CMCEngineeringin vitroImmunization

Cutting -edge Antibody Platforms Enable Sustained Invention of Novel Molecules 

IDEA IND



How AI is Reshaping the Antibody Discovery?

Level 0
PCC

Level 1

Level 2

Level X AI

PCC

PCC

PCC

AI
AI

AIAI
AI

AI



End-to -End Workflow from Sequence Generation to Wet Lab Validation

1.  AI HCAb 
Sequence 

Generation

Generate candidate 

antibody sequences 

using a fine-tuned LLM

AI HCAb Classification Model
HCAb classification model to filter sequences

2. AI Guided Design

3. Wet Lab 
Validation

Produce selected 

candidates and analyze 

their biological activity in 

the lab.

AI HCAb Developability 

Prediction Model
select the sequences with good properties

Structural Analysis
structure prediction by multiple models and rank high-

potential sequences



Generation of Human HCAb: The First Puzzle

Facts and Mysteries about Harbour Mice HCAb First puzzle: how to distinguish VH of human HCAb and VH of H2L2

× Facts

Á

Á

different from Human VH.

Á Harbour
human germline V,D,J genes, and generate 
soluble and functional human HCAb without 
camel hallmark residues. 

× Mysteries

o How does human HCAb fold into soluble 
structure ?

o What is the difference between the VH from 
human HCAb and the VH from human H2L2 ? 

Example: 
anti- CTLA4 human HCAb VH (PDB: 7DV4) and anti- SARS- CoV- 2 human 
antibody C098 VH (PDB: 7N3G) have similar sequences (90% identity) 

VH structures 
superposed (PDB: 
7N3G, 7DV4)

VH sequence alignment



AI HCAb Sequence Generation Model

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

HCAb libraries
9 million HCAb sequences from NGS

Pre- trained Protein LLM 
50 million sequences from public dataset

Experimental binding data
hundreds of HCAb sequences per target

Embedding Layer

Autoregressive Transformer 

Language Model

Masked amino acid prediction

Immunization
by protein/cell/DNA/mRNA

Library construction
by inserting VH into Fc- bearing vectors 

Hight - Throughput Screening
by ELISA/FACS/Mirrorball

Sanger sequencing
to retrieve VH sequences of positive 
clones

Mirrorball FACS

Fully human HCAb libraries Target specific HCAb

HarbourMice® HCAb

Human VH D    J        CH

LCR

CH1

Human Mouse



AI HCAb Classification Model

1. Input Sequence

"QVQLQESGPGLVKPSETLSLT..."

True Label

Predicted 

Label Sequence

H2L2 H2L2 EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGRTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKHEGLGVFDYWGQGTLVTVSS

HCAb HCAb EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCEKVVDIVATDYWGQGTLVTVSS
FR1 CDR1 FR2 CDR2 FR3 CDR3 FR4

Partial Fine-tuning Architecture

2. Base Model

Base Layers (Frozen)

Top Layers (Partially Unfrozen)

3. Classification Head

Fully Trainable

4. Output Prediction

Class: HCAb/H2L2

88.51%

92.73%

accuracy f1

Score

HCAb classification model in test -set 

Testing dataset: 14k

Extract Sequence Embedding



Multimodal Input Bayesian Inference Downstream Tasks 

3000+HCAb 

developability 

data

HCAb surface

HCAb structure

QVQLVQSGAEVKK

PGASVKVSCKASG

TSISGYWMQW...

HCAb sequence

Our model achieves SOTA performance in the prediction of 
ÅHCAb Stability (Tm1 by DSF)
ÅHCAb Solubility (HIC - HPLC)
ÅHCAb Aggregation (SEC- HPLC)

Foundation 

model

+ 

Bayeslan 

Neural 

Netwarks

Solubility

Stability

Aggregation

Improved 
HCAb Tm1: 
Å From 

49.0ᴈ to 
60.8ᴈ

AI HCAb Developability Prediction Model

Model evaluation in wet -lab experiment



Target -specific AI -Powered HCAb Discovery

Recombinant 

antibody 

production

NGS for pre- and post-

enrichment antibody 

repertoire

Predict binder 

sequences from 

NGS data Antibody 

characterization

Score other 

properties by AI 

models

AI-Powered Antibody Discovery Paradigm 1.0 Wet -lab evaluation 

91.30%

8.70%

NonBinder BinderHCAb Harbour Mice®  

immunized with Target

Data collection

HCAb generative model

Wet -lab evaluation 

21.50%

78.50%

NonBinder Binder

HCAb filter
Structure 

modeling Developability Affinity ranking

Recombinant 

antibody 

production

AI-Powered Antibody Discovery Paradigm 2.0

Antibody 

characterization

AI



Selected HCAbs with specific binding activities to both human and cyno

monkey

Superior Wet-Lab Performance of the AI HCAb Model

AI HCAb model generates vast sequence 

diversity beyond known binders, enabling 

the discovery of novel binders with 

superior properties.
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Summary of produced HCAbs:

Å Average yield > 700 mg/L

Å 20 HCAbsƋ



AI Powered Dry to Wet for Next Generation of Antibody R&D Platform

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

LeverageHarbour BioMed proprietary HCAbtechnologyand inhouse data,
build first-in-classgenerativemodel to make fully human heavychain only
antibodies.

Utilizing high-throughput automation instruments significantlyexpandsthe
capacity of molecule generation and characterization, enhancing the
probability of identifying candidates,generatinglarge-scale,high-throughput
wet-labdatawhichcanfurther enhanceAImodels.

AutomatedProteinExpressionandCharacterizationSystem

Embedding Layer

Autoregressive Transformer Language Model

Masked amino acid prediction



AI Accelerates a New Era of Antibody Therapeutics Across Multiple Fields

Fully Human VH 
Antibody Innovative 

Applications

Multi specific 
antibody drugs

Targeted 
delivery of 
radiopharmaceu
ticals

In vivo CAR -T 
technology

Inhaled 
therapeutics for 
pulmonary 
diseases

Oral 
therapeutics for 
gastrointestinal 
diseases

HCAb Harbour Mice 

immunized with Target

AI HCAb Binder Selection ModelAI HCAb Sequence Generation Model

AI HCAb Affinity Maturation Model



Shaping the Future of Drug Discovery

Antibody Data 

Foundry and AI ð

driven Discovery

AI-driven 

Target

Prediction

Novel 

Target 

Discovery

Ag-Ab 

Binders 

Library

AI-driven 

Pre-clinical 

Optimization

PCC 
Nomination

AI Disease Models 

+ Virtual Organ / 

Cell Simulation

Target 
& 

Disease

AI Clinical Trial 

Design and 

Patient Screening

Novel Molecule 
Design and 

Characterization

Clinical 

Research

AI Indication 

Extension

IND

BLA 
&

Launch

Patient 

Management & 

Real-World 

Data

AI-driven  

In Vivo 

Studies 

Harbour BioMed will be a strong partner in 

building AI + Drug ecosystem
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Harbour Mice®

HBICE®

HBICATM

HBICE ® HBICATMẦᴧTCEҨᴣ
ԁᴥἰ/ᶺἰ

Hu-mAtrIxTM

XDCẇᴵ

NonaCarFx T
M

XDCẈᴶẦᴧᾺᶚ
ADC RDC AOC

NonaCARFxTMẦᴧ
ᾺᶚӋԒCAR-T

Hu-mAtrIxTM AIẇᴵὸט ᴧֳᾺԜ
ώ

110+
ᴿӏҸӂ

320+
ᴿӏ אָ

19+
֪ḑ ԃѩẏ
ấᴦ ₡

+173%
25H1 ᴄ **

24H1ᶬו

120+
ᾨֿכᵼ

2ḱ
ṯ ◓ⱳצ
ἆḑԆᴺ

ώᵄוⱶἄוּ

2025ẈẘתḘꜛ Ṉ᷊

Ҿ᷊ɎBest Startupɏשׁ

Ԋ ѝז Ṝ*

* 2025ẉ6ῴ30ῄᾭḔ
** ᴣἩ  ᴵῸח ԋ ᴅ
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+ payload

+ protein + cell

+ nanoparticle

HBICE

XDC
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ӋԒ CART

XDC

Ѧῼ

siRNA◓

KLEFH­

⅛ꞈ

mRNA

і ҥTCE

ἍӋṩ AI

ᵷḤ

AOC
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Hu-mAtrIxTM
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