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Proteins: Nature's polymers
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Primary Protein structure
sequence of a chain of
animo acids

Secondary Protein structure
hydrogen bonding of the peptide
backbone causes the amino
acids to fold into a repeating
pattern

Tertiary protein structure
three-dimensional folding
pattern of a protein due to side
chain interactions

Quaternary protein structure
protein consisting of more
than one amino acid chain




Antibodies: The Precision Polymers

Ag binding

- Potency
Variable regions
Target :
|sotype g St o
Allotype P p CYR binding (ADCC/ADCP) | Effector function
Species C1q binding (CDC)

Glycosylation [

Expression system i !
FcRn-mediated recycling . Half-life

Primary sequence Immunogenicity
Biophysical properties : Developability

Goulet et al, 2019. https://doi.org/10.1016/j.xphs.2019.05.031




Antibodies: Highly tuneable biopolymers

CDR (Fab) polymorphisms Binding affinity
Fab & Fc-domain grafting Reduced iImmunogenicity
Fc-domain polymorphisms & Clearance & PK (FcRn)
glycosylation Immunomodulatory (Fc-receptors)
Reformatting Size, avidity & PK (Fab, Fab’2, scFv, nanobody, Bispecifics)
Hydrophilicity Stability
Fluorophores, IR dyes etc.
Conjugation Antibody Drug Conjugates (ADC)

Antibody Radionuclide Conjugates (ARC)
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Antibody-based formats & properties

& Fab scFv  Nanobody
i ‘
Production Recombinant Peps(i)r; ::Ete;stion Papa(i)rfl :\iggstion Recombinant | Recombinant
Size (kD) ~150 ~100 ~50 ~25 12-15
Valency Bi- Bi- Mono- Mono- Mono-
Major clearance organ Liver Liver Kidneys Kidneys Kidneys
Serum half-life 12-20 days 2-4 days 0.5 -4 hours <1 hour <1 hour
Tissue penetration + ++ ++ = +++
Tumour uptake & retention +++ ++ + + +
Immune engagement = - - - -

Ghosh et al., Mol Pharm, 2022, 19, 5, 1233-1247
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| Glypican-1 targeting antibody: Miltuximah®
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Source: https://ql\ftherix.com/

Miltuximab®

GI Therix Clinical stage

anti-GPC-1 antibody

L /) Radionuclide
for imaging and/or
therapy

Glypican-1 targeting
Miltuximab®




Glioblastoma: Challenges to treatment

Brain cancer Kkills
more children
than any other
disease.

BRAIN
CANCER

6 people

are diagnosed
with brain cancer
each day.

4 of these
people will die.

Most common type
of brain cancer

Glioblastoma

Has an average survival
rate of only

Survival rates OVER

1 4 have not
months improved in

Temozolomide (Temodar)

Lomustine wafers (Ceenu);
Carmustine wafers (Gliadel)

Bevacizumab (Avastin)

Median Survival Improvement
2.5 months

2.3 months

No definitive data yet




3D GBM Tumour Spheroid Model

Tumour Spheroids: Advantages

A. Glioblastoma Spheroid Formation

D. GBM Spheroid Histology

» Resembles in vivo tumours 1. U-bottom wells 2. Hanging drop 3. Agar bed

» Mimics drug interactions

» Allows HT drug screening
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» Reduces animal testing -

Antibody-Cy5
B. Spheroid Viability
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Chelation of Miltuximabh® with DFO
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Workflow: Radiochemistry, QC and in-vivo Imaging

Quality Control 21 =y
testing

Antibody-Radio-Conjugate
generation

Gamma counter
e . _ Image acquisition for BioD
Pre-clinical Molecular imaging & processing
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_ of [3°Zr]-Miltuximab®

[29Zr]-Miltuximab® 24 h - 72 h - Day-g
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Ghosh et al., Mol Pharm 2023
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Ex-vivo biodistribution
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Novel antiboay delivery strategies to the brain

A. Implantable
devices

C. Focussed
ultrasound

=

GBM tumour

' R~ "3 g ‘ , =
Transient BBB \
openin !
R Carotid artery e 1
B. Intra-arterial
route Ghosh et al., Mol Pharm, 2022, 19, 5, 1233-1247




Thank you!!

Anti-GPC-1 antibod’)‘} internalization in GBM cells
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