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The Development Challenges of Innovative Complex Molecules
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Target Selection and Validation
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Preclinical and clinical research validation
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Structural engineering (scFv, VHH domains)

{

Bispecific Antibody Design Linker chemistry optimization

Structure-activity relationship (SAR) analysis
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Multistep conjugation processes
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CcMC Cha"enges Impurity clearance validation

API stability enhancement

Nonlinear PK modeling
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PK/PD Considerations Dual-target synergy quantification
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Immunogenicity risk mitigation
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On-target/off-target toxicity screening
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@ Brief introduction

Ginspire Biologics

o Ginspire Biologics, an early research services subsidiary of Thousand Oaks Biologics.

e Located in the core area of Zhangjiang High-tech Park, covering over 1,000 square meters.

e Currently employs 18 people, with over 60% holding master's or doctoral degrees. Average tenure
exceeds 6 years.

e Offers molecular design and optimization, linker-payload and antibody screening, pharmacological
efficacy and drug evaluation, and other services.

e Collaborates with clients on demand to develop differentiated innovative molecules and licenses

self-developed molecules.

Technology platform of Ginspire
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Al prediction and development platform

{[ Sequence analysis ]%

EVQLVESGGGLVQPGGSLRLSCAASGFNIK-
DTYIHWVRQAPGKGLEWVARIYPTNGYTRY-
ADSVKGRFTISADTSKNTAYLQMNSLRAEDTA
VYYCSRWGGDGFYAMDYWGQGTLVTVSS

Sequence analysis

The variable region of heavy and light chain (VH/VL)

Deamidation sites (NG, NS, QG)
Isomerization sites (DG, DS)
Cleavage sites (DP, TS)

Amino acids containing benzene ring in the VH/VL

WYF clusters in the CDR region
Tryptophan in heavy chain CDR3

Variable region and isoelectric point of intact protein
CDR length

Extra N-glycosylation sites

Asn-Xaa-Ser/Thr (Xaa cannot be proline)

Unpaired sulfhydryl groups

Non-germline frame zone sequence in the variable zone
Total hydrophilic average (GRAVY)

High Viscosity Index (HVI)

Solubility (CamSol)

AHHAAAAAAAAAAAAAAABVABBVABBY

BBBBBBBBVAAAAAD DAAAAAAAAAPYHHDDJWYPY.VAAAAAAAAAAAAABBBBBBBHAA

{[ In silico analysis

In silico analysis

Hydrophobic cluster

Total hydrophobic cluster
Near CDR hydrophobic cluster

Charge cluster

Total charge cluster

Near CDR positive charge cluster

Near CDR negative charge cluster

Variable zone net charge

Solubility (CamSol - after structural correction)
Developability index (DI)

Aggregation-prone regions

Therapeutic Protein Indicator

Viscosity (SCM/ Deep SCM)

Protein structure and antibody-antigen structure
prediction (AlphaFold3/IgFold)

Protein Fingerprint map (FiveFold)

Trastuzumab

1 Fab Pertuzumab
Domain IV & 3 Fab

" Domain Il

HER2 BsAb HER2



Innovative linker-payload and conjugation development platforms

Linker-payload Structural formula Coupling mode Suggested DAR values Linker-payload Structural formula Coupling mode Suggested DAR values

MC-VC-PAB-MMAE Mal-Gly-PAB-Exatecan-D-glucuronic

R Sulfhydryl chemical acid . Sulfhydryl chemical
1 SR P 52 2-4 6 e 4-8
?{/\/\/\%q{'\M/\ if&?/‘ % coupling - .(i?‘ coupling
MC-VC-PAB-Eribulin BiM-GLPY-Exatecan Sulfhydryl sulfur
Sulfhydryl chemical BE e
2 eSS Nen o Hyery] chemica 2-4 7 JQ : bridge coupling 4-8
LG coupling el e e .
A m-f
Mal-PEG2-VC-PAB-Eribulin 5 BrAcAM-VA-A-1743332 .,
3 ’%L\X"\ Sulfhydryl chemical 2-4 8 o~ o Mercaptobromine 4-8
?TLV\;L"IF‘J‘N'!IQ:V;"“T;& coupling BJP;EJ(N coupling
& LA s
MC-GGFG-DXd e 9 GSLP0001, TOP1i-based, Sulfhydryl chemical 6-8
4 ’ P 3{5;;& Sulfhydryl chemical 6-8 highly hydrophilic coupling
g\,AvAA«T“‘\*n%{:J\”’W: 1\/1:5 coupling
10 GSLP0002, TOPTi-based, Sulfhydryl sulfur 4
highly hydrophilic bridge coupling

Mal-PEG8-VA-PAB-Exatecan
Sulfhydryl chemical 4-8

5 gt bt
% coupling 11

{[ Sulfhydryl chemical coupling ]%

Drug-Linker
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antibody antibody

{[ Glucosidase induces coupling ]%
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#[ Transpeptidase promotes coupling ]%

Antibody discovery and engineering platform

Antibody discovery and
engineering modification strategy

Hybridoma screening
Phage screening
Humanization
Affinity maturation
Fc Silence Modification
Enhanced ADCC modification
Enhanced ADCP modification
Enhanced CDC modification
Extended Half-life modification (Fc amino acid mutation)
Extended half-life modification (with Anti-HSA VHH)
Fc heteropairing modification (Fc mutation)
Conjugate site modification (new Cys mutation)
Conjugate site modification (Sortase recognition peptide)
N-glycosylation site removal
Hot spots removal
Hydrophobic cluster modification
Charge cluster modification
Aggregation property modification

High Viscosity Property Modification
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#[ Hybridoma screening and humanization of mouse antibodies ]%
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collect mRNA isolate VHH
from cells in genes
blood,
construct cDNA

alpaca

>

obtainVHH
generate phage-
displayed VHH
library

solid phase panning
for desired VHH

{[ Phage display screening and mutation library screening modification ]%
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Pharmacological efficacy and pharmacokinetic evaluation platform

Pharmacological efficacy and
pharmacokinetic evaluation

Antigen-specific binding activity

Antigen cross binding activity
(human, mouse, monkey)

Epitope analysis

Receptor occupancy rate

FcRn/FcyR /C1q binding activity

Tumor cell surface antigen detection

Biological activity (proliferation
inhibition)

Biological activity (cell killing)

Biological activity (reporter gene method)

Cytokine release

Endocytosis

ADCC/CDC/ADCP

Bystander effect

Cell Cycle

Plasma stability (human, mouse, monkey)

CDX efficacy

PDX efficacy

mAb/BsAb blood concentration
detection

Exfoliating small molecule (Free drug)
blood concentration detection

ADC blood concentration detection

Total antibody blood concentration
detection

Analytical methods

BLI/ELISA

BLI/ELISA

BLI/HDX

FACS
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BLI/ELISA
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Cell-based assay

Cell-based assay

Cell-based assay
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Cell-based assay

ELISA & MS

Animal experiments

Animal experiments
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ELISA

ELISA

Vability of HEK293-EGFP(SE3cells/well)
with 4500 ng/mL HER2-DXD treatment(145h)

Viability’s of HEK293-EGFP Cells

R e e e
ST g g g3 e g

Bystander Effect (RTCA)

O o o

0
Conc.(ng/mL)

Binding (FACS)

LIS L N I B B B B
10 20
Time (s)

CD16a(V176) affinity (BLI)

. 50 nM R
e i
‘17———4///;::;Tﬂﬁﬁz
P

10000
8000
_ 6000

=
4000

2000

o~ BT474 HER2 Ab
-=- BT474 HER2 ADC
-4 5.8F HER2 Ab
-¥- 5-8F HER2 ADC

T T 1
100 1000 10000

Conc.(ng/mL)
Endocytosis (pHrodo)
HERZ-DxD-1 | P2 =mE

150
il

G0G141.91%)
5(30.01%)

G2(16.52%);
—

PBAS0-A

Cell cycle arrest (FACS)

Druggability evaluation platform

Mimicking

In Silico predictive Molecular physicochemical
characteristics evaluation and structural properties

Fv Molecular size purity (SEC-HPLC)

Preliminary stability
properties

High temperature stability

in vivo properties

Nonspecific binding
(PSP)

p I,Protparam,

VH Molecular Size Purity (rCE-SDS) (45 °C, TO, 1 wk, 2 wks)

P! protparam.
Molecular Size Purity (nrCE-SDS)

Pl protparam VL BVP
Frotaram- Isoelectric point (iCIEF) ¢ )

Nonspecific binding

Light stability
Complete protein Nonspecific binding

(CHO cell binding)

Purity of charge (iCIEF) (1.2*10¢ Lux.h, T0/D5/D10)

Pl protparam.

Total CDR length Solubility (PEG method)

Nonspecific binding
(293 T cell binding)

Solubility (Ultrafiltration) High oxidizer stability

CDR variable sit:
variable sites ) ) (0.02%tBHP, T0/D3/D5)
Viscosity
Near CDR PSH i
ear score Colloidal stability (k,) PK re.lated prope.rtlés
(Heparin column binding) Low pH stability

Near CDR PPC score Colloidal stability (B,,)

PK related properties (pH3.5, T0, 2h, 4h)

Thermal stability (T,) . .
(FcRn affinity with BLI method)

Near CDR PNC score

Thermal stability (T, )
High pH stability

(pH8.5, T0, D5, D10)

SFvCSP score PK related properties

Raiticleisize (BLS) (pH6.0/7.4 FcRn binding)

Excess sulfhydryl .
Mass spectrometric

Molecular weight (RP-MS)

PK characteristics analysis

(ELISA or MS) Freeze-thaw stability

Excess glycosylation sites

Mass spectrum (-80 °C/RT, 3, 5 reps)

peptide map (RP-MS/MS)

GRAVY (Hydrophilic) Immunogenicity

(PBMC)

CamSol_VL (Solubility) .
Y Self-interaction (AC-SINS) N . Shake stability
Plasma stability analysis

(200 rpm, TO, D3, D5)

CamSol_VH (Solubility) Hydrophobicity (HIC-HPLC) (ELISA&MS)

-:::” “ \ W &

s \‘ Jl “\ « /’//./

) AA Ji ! T LU
Prediction In Silico HIC-HPLC Heparin-HPLC BVP ELISA
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Plasma stability



Early research sample preparation & Cell line construction platform

Preparation of early-stage

samples and cell lines

P e

Transient Transfection / )
_

peDNA3.I [FeeRIGA18] Sereen the RBL-2H3/FecRla/

Protein A affinity purification NFAT-Lu clone with highst signal

! O

Low pH treatment conditions

Transfect RBL-2H3 cell with Lipofectamine 3000 Limited dilution

Cation exchange chromatography

Hydrophobic chromatography
Cell culture with addition of G418 (1 mg/mL)

Formulation prescription substitution ! l

Overexpressed cell lines construction

Limited dilution Transfect the selected RBL-2H3/FeeRla clone with PEI

Reporter gene cell line construction
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Enhanced ADCC protein expression
(Fut8 KO cell line)

[
Screen the RBL-2H3/FecRla clone

with highest FesRla expression PULEIS ICUTIVTAT Tl
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Gene synthesis Plasmid preparation

» »
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Protein purification Final protein

Transient transfection

Cell line construction

Structural characterization and

development of novel formulation

Denaturing MS molecular weight analysis
Native MS molecular weight analysis
Amino acid complete sequence analysis
Post-translational modification analysis
Extinction coefficient analysis
N-glycosylation/O-glycosylation site identification
N-glycosylation/O-glycosylation composition analysis
Sialic acid content analysis
CEX-MS analysis
Sequence variant analysis
Acid-base peak identification analysis
Polymeric fragment identification analysis
BsAb mismatch analysis
HCP qualitative analysis
Qualitative and quantitative analysis of high-risk HCP
HCP coverage rate analysis
Analysis of Tween degradation products
Epitope analysis
Advanced structure analysis
High concentration preformulation development
PFS preformulation development

Co-prescription preformulation development

RP-MS/ SEC-MS
Native SEC-MS
RP-MS/MS
RP-MS/MS
RP-HPLC-FLD
RP-MS/MS (conventional or H,0'® method)
RP-MS/MS
RP-HPLC-FLD
CEX-MS
RP-MS/MS
CEX-HPLC/ RP-MS, MS/MS
SEC-HPLC/ RP-MS, MS/MS
(iCIEF or HIC) /CE/ RP-MS
RP-MS/MS (DDA)
RP-MS/MS (DDA&MRM)
2D SDS-PAGE/Western Blot
RP-HPLC-CAD/QDA
Epitope competition, HDX-MS, Al prediction
HDX-MS
Buffer/protectant/viscosifier screening
Buffer/protectant/package screening

Buffer/protectant etc screening

Structure characterization and novel formulation development platform

Evaluation and development of
high concentration formalations
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{[ Multidimensional epitope analysis ]%

1, Epitope Competition 2, HDX-MS
) Antigen Antian r jﬁgi’;‘i Preparation of HDX Deuterium labeling  Protease digestion  MS detection peptide
R, 8 Y Antibody and experiment and quench
Antigen 2 Antigen . N P
e 8 enu2G enp Anigen a2 &I
without * %3 ™
First antibody First antibody . =T r ankibody’y N AR
First antibody _{ d i v
—— — e, ;l \/ - - =» e =
— v v Py 3
. — ® N-H
Antigen » o
with =« - I ® N-D
Antibody *'* 4
'Ar\tiég'en Secqn_d:tr!tihndy Calculation D,O Bioinformatics analysis
injection injection — . ¢ g g
20 N ;m“;y Antigen & Antigen + Antibodies Epitope region
N Antigen ours
on-blocki :
L response & First antibody 1 hour i) Af:(;ge?
= (sandwich) —_— o withou
€y NIRRT L - |
PV Y .
Q 5 Blocking YS d : %
3 response antibody J L A‘“‘!EI‘E“ o
0 Antigen x J o \)]UJ Ar\‘:;li:ody § i
Yrm - T el S T s === i D-0 exposure time
Si==r T T T T T — o ae
° 50 100 150 200 250 3. AlphaFold 3 (Complex Prediction)
Time (s)

https://alphafoldserver.com/welcome



