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Engineering antibodies

to block viruses

DAVID SALIBA,
MELISSA MARIE FORMOSA and
TESSABELLE SULTANA EVANS

Scientific knowledge of our complex immune
system has flourished over the past two
decades. Our scientific progress, catalysed by
fundamental research, is now being applied
to treating infections, immune-mediated dis-
eases and cancer. Inmunotherapies are com-
ing to the forefront as a way to manipulate
our immune system for our benefit. While
standard drugs targeting the immune system
remain an important component of clinical
medicine, doctors are excitedly adopting so-
called biological therapeutics or biologics due
to their higher precision and lower side ef-
fects. And scientists in Malta are playing arole
in this process of discovery.

Chief among the biologics are engineered
antibodies. We produce antibodies naturally
to fight off pathogenic organisms, in response
to infection or vaccination. Antibodies are
proteins possessing the ability to bind the sur-
faces of foreign organisms entering the body.
They coordinate the immune system’s de-
fences against invaders. Inspired by nature,
scientists have been exploring ways to manu-
facture antibodies for the treatment of com-
plex human diseases. Four Nobel prizes
awarded for the research and manufacture of
antibodies are testament to this endeavour’s

Antibodies attacking a virus.

success. These antibodies are used in the
clinic to treat metastatic cancer, neutralise
viruses and manage autoimmune disorders.
Latest in the line of innovations in antibody
engineering, and awarded the 2018 Nobel
prize in Chemistry, is a technique developed
by George Smith and Sir Gregory Winter
called ‘Phage Display’, based on akind of virus
called a bacteriophage that infects bacteria.
These bacteriophages can be modified to
generate a myriad of antibodies, each of
which can home in on a specific target. Scien-
tists can then fish out individual and highly
specific antibodies - termed monoclonal an-
tibodies - for the target of interest. The fish-
ing process is referred to as ‘biopanning’
because of the resemblance to the process
used in finding gold from a river bed. Scien-
tists start off with a collection of antibodies
called an antibody-phage library containing

10 billion different antibodies and gradually
isolate monoclonal antibodies with the high-
est specificity.

Using phage display, a team of scientists at
the University of Malta, led by Professor
David Saliba, are on the hunt for antibodies
that neutralise vulnerable structures on dan-
gerous viruses such as SARS-CoV2 and Zika
virus. The project, entitled ACCELERATE, is
funded by the Malta Council of Science and
Technology and is performed in collaboration
with scientists from the University of Edin-
burgh and the International Centre for Can-
cer Vaccine Science. The international team
has already generated antibodies that specif-
ically bind these viruses. They are now verify-
ing if these antibodies can block these viruses
from entering human cells.

Having set up this pivotal platform at the
University of Malta, local scientists from the
Department of Applied Biomedical Science,
Department of Clinical Pharmacology and
Therapeutics, and the Centre for Molecular
Medicine and Biobanking are also expanding
the use of this technique to isolate antibodies
that bind to key therapeutic targets found on
cancer cells. In the journey of innovative
applications of antibody screening against
human diseases, this is only the beginning.
Project ACCELERATE (IDP.RP.2021-01) is fi-
nanced by the Malta Council for Science and
Technology for and on behalf of the Founda-
tion for Science and Technology, through the
Infectious Disease Programme.
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