Antibodies are very specific in the
intruders they attack. Jorick Bruins
has used this property to make sure
cancer medicines reach the right place
in the body.

Human bodies have a very advanced im-
mune system. Intruders are tagged by
antibodies, which render them harmless
and then dispose of them. These spe-
cialized proteins know exactly where
they need to be because they recognize
the ‘fingerprint’ of the intruder (the anti-
gen). That capability should make them
the ideal couriers for medicines.

In his PhD thesis that he defended last
Friday, Jorick Bruins shows that you can
use antibodies to deliver medicines. You
can then send cancer medicines to the
scene of the crime without affecting
healthy cells.

FUNGI

Bruins attaches the medicine to a chem-
ical compound (an alkyne) that acts as a
carrier. That carrier is then conjugated
(fastened) onto one of the amino acids
of the antibody (using cycloaddition).
That amino acid is important: it is a ty-
rosine at the end of the antibody’s pro-
tein chain. It needs to be oxidized first
before it can react with the carrier.

This all sounds like a lot of work, but it
is not in practice, Bruins explains enthu-
siastically. ‘All the necessary reactions

can take place in one step with relatively
simple resources.’ For example, the en-
zyme required to oxidize tyrosine is
found in fungi.

PERFECTLY

Bruins improved the efficiency of the
process to such an extent that 95 per
cent of the antibodies were carrying the
medicine. As proof of principle, he per-
formed the reaction with the known an-
tibody trastuzumab, which recognizes
breast cancer. That worked perfectly. In
principle it should be easy to make vari-
ants, says Bruins. ‘You have just two vari-
ables: an antibody and a chemical group
that you attach with the cycloaddition
technique.’ @ RK

A breast cancer cell is attacked by antibodies.
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