
Protein 
modi�cation

We are engineering reactions for the site-
selective modification of proteins and antibodies 
under mild conditions. Fluorescent probes can 
be attached to proteins for imaging and tracking; 
            biotin tags may be installed on proteins 
               to provide key biological insights; and 
                  toxic agents can be bioconjugated to 
                               proteins for cancer therapy. 
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Carbonyl acrylates

New analogues, better 
reactivity (Nat. Commun. 

2016, 7, 13128)
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self-hydrolysis

Maleimides with pendant amino or 
electron withdrawing groups have 

higher hydrolysis rates (Nat 
Biotechnol 2014, 32, 1059; 

Bioconjug Chem 2015, 26,145)

S
Opened maleimide

For a review about bioconjugation with Maleimides 
please check Chemistry 2019, 25, 43 

New 
analogues

Strategies to prepare
stable thiosuccinimide 
conjugates

Maleimides have been used for cysteine 
modi�cation as they react rapidly bit are 
in certain conditions unstable.

Targeted antigen
Tumor specific

Minimal normal expression
Internalization

Prevalent in cancers

Release mechanism
Cleaved by reduction
Cleaved by low pH

Cleaved by proteases
Non-cleavable

Common drugs
Microtubule disruption:

 DM1, DM4, MMAE, MMAF
DNA damage: callcheamicin, 

duocarmicin, SN-38, D6.5
Transcriptional inhibitors: amanitin
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Nature Reviews Clinical Oncology 2021, 18, 327–344

Mode of action

ADCs
Protein/Antibody

Cytotoxic payload

Cleavable linker

Targeted antigen

ADC binding to 
targeted antigen

Receptor-mediated
internalization

Drug release and
tumor cell kiling

Structure 
of ADCS

De novo
Proteins

How to make de novo proteins
De Novo Protein Design

David Baker (Insitute of Protein Design) is the world leader in creating 
new proteins with new functions from scratch. To do this David´s Lab...

1. Use specialized software to calculate a 
protein structure that will perform a 
specific biological function.

2.

3.

4.

Make many calculations to determine 
an amino acid sequence that will fold into 
the desired protein structure.

Create a synthetic gene with a DNA sequence 
that will yield the optimal amino acid sequence

Insert the synthetic gene into cells
to make the protein. The structure 
of the protein of interest is very 
similar to the designed structure. 

Overlay of designed and native structure

Methods for

Antibody
Modi�cation

Fab - Fragment, antigen-binding
Fc - Fragment, crystalizable
CL - Constant domain, light chain
CH - Constant domain, heavy chain
VL - Variable domain, light chain
VH - Variable domain, heavy chain

Antibody structure
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Stapling agent - modification of disulfide bridges

Michael aceptors - modification of unpaired cysteines

NHS activated esters - modification of lysines

Biological

Therapies


