
Metabolic labeling of cancer cells with glycodendrimers

stimulate immune-mediated cytotoxicity

Nathalie Berthet

“Dunărea de Jos” University of Galati 

Scientific Conference of Doctoral Schools 

Perspectives and challenges in doctoral research

13th Edition of SCDS-UDJG, 12th and 13th of June 2025



The Global Cancer Burden Keeps Growing

Estimated number of new cancer cases and deaths

worldwide in 2040

International Agency for Research on Cancer
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ARM Strategy « Antibody Recruiting Molecule » 

Antibody-Binding Module (ABM)

Endogenous antibodies

Tumoral-Binding Module (TBM)

Recruitment of endogenous antibodies

naturally present in human serum

Interaction with cancer cell surface 

and  proteins

ARM

Destruction of target cells

through activation of the 

immune system
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α-L-Rhamnose (α-L-Rha), 

galactose-α-1,3-galactose (α−
Gal), 2,4-dinitrophényl (DNP)

Specific ligands for :

- αvβ3 integrines

- EGF growth factor receptors, Folic

acid receptor

- PSMA protein markers

Harnessing naturally occuring antibodies

present in the bloodstream

Redirection towards cancer cells

Bimodular ARMs molecules :
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Bimodular ARM synthesized in the Grenoble laboratory
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Weaknesses…

- ARM internalisation

Non covalent interactions:

- TBM / cellular receptors

- ABM / antibodies

- Ternary complex formation
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Covalent binding of ABM at 

the cell surface

Cellular glycometabolism (MCR)
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Bioorthogonal chemistry
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Weaknesses…

Monomodular ARM Strategy : 
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Bioorthogonal

Reactions in animals

Metabolic labeling of cancer cells with reactive

chemical tags via unnatural monosaccharides

Bioorthogonal reactions

Unnatural sugars



Metabolic Chemical 

Reporters

Ac4ManNAz

DBCO-ABMs

Endogenous anti-Rha

antibodies recruitment

Cell Killing

Bioorthogonal reaction

Stimulation of immune-

mediated cytotoxicity

Tetraacetyl-N-azidoacetylmannosamine
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Cell labelling with antigenic glycodendrimers : ABMs

Metabolic

labelling

Azido sialic acid

biosynthesis

N3

Cancer cells: BT-549
(Human breast carcinoma)

α-L-Rha

SPAAC (Strain-promoted

azide-alkyne cycloaddition)

(Antibody-Binding Module)

Alternative strategy in immunotherapy
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MCR :
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Peptitic scaffold synthesis DBCO-ABMs synthesis

DBCO-ABMs α-L-Rha

DBCO-ABM1 DBCO-ABM4 DBCO-ABM16

N3
n = 1 à 4
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Biological

evaluations
DBCO-ABM16 coupling to N3 groups exposed at the cells

surface and anti-Rha recruitment

Ac4ManNAz

BT-549 cells

DBCO-ABM16 DBCO-PEG

Cancer cells : BT-549
(mammary gland breast carcinoma)
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Influence of the  Rha density on the recruitment of serum antibodies
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Stability of the cell labelling with ABM

In vitro human blood compatibility of DBCO-ABMs

DBCO-ABM16 DBCO-ABM4 DBCO-ABM1

PBS Triton

D
BCO

-A
BM

16
D

BCO
-A

BM
4

D
BCO

-A
BM

1

Hemolysis test

+ Ac4ManNAz 

- Ac4ManNAz 

DBCO-ABM16

No changes on 

morphology of hRBC



D
BCO

-A
BM

16
D

BCO
-A

BM
4

D
BCO

-A
BM

1
Contr

ol

%
 C

y
to

to
x

ic
it

y

Human sera

1)

2)
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CDC

Cell lysis

Ability of the recruited antibodies to promote immunes response

leading to cancer cell destruction.

SPAAC

Ac4ManNAz

Complement-dependent cytotoxicity (CDC) test :

Cytotoxicity effect increase

with ABM valency



BrightfieldAF488 Merged

Ability of ABMs to recruit antibody on cancer cell spheroids

(solid tumor model)
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- Robustnesss of cell glycometabolism and bioorthogonal click to decorate the cell

glycocalyx with ABMs

- Cancer cell targeting
(targeting released of Ac4ManNAz)

- New ABMs to improve antibody recruitment

Promizing strategy

in immunotherapy

Perspectives : 

- Redirection of natural antibodies (HS) against cancer cells / solid tumor

model

- ABM with high Rha density grafted at the cell suface stimule immune-mediated

cytotoxicity of cancer cells



Anti-Rha antibodies from

human sera

Cell lysis
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