


Combating MERS

in camels with a
single-dose vaccine

Anti-MERS vaccines for camels could be optimized by varying
their viral and DNA content, and adjusting their administration.

esearchers designed and com-

pared four vaccines against

the potentially deadly Middle

East respiratory syndrome
(MERS) and found one that activates a
strong immune response in mice after
asingle dose.

In June 2012, a Saudi patient died from
a severe respiratory condition caused by
a previously unrecognized coronavirus.
Since then, the MERS-CoV virus has
been reported in 27 countries and has
infected more than 1,900 people, mostly
in Saudi Arabia. It is mainly transmit-
ted to humans via dromedary camels
and brings a range of clinical outcomes
from asymptomatic to severe. Its 40%
mortality rate is higher than that caused
by severe acute respiratory syndrome
(SARS), but no vaccines or therapies have
been clinically approved for human or
veterinary use.

One approach to tackle MERS is to use
vaccines made from unarmed viruses
that are efficient in triggering the devel-
opment of a strong immune response
against other dangerous viruses. ‘Viral
vector vaccines’ against Ebola, HIV,
malaria, tuberculosis, and influenza are
already under study.

To date, the only anti-MERS vaccine
to be tested in camels is derived from a

highly attenuated strain of vaccinia virus,
called modified vaccinia Ankara (MVA).
It requires two doses to provide partial
protection. An ideal vaccine would yield
complete, rapid and long-lasting immu-
nity after a single dose.

Researchers from KAIMRC, the UK, and
Germany compared MVA with a different
viral vector, known as chimpanzee ade-
novirus Oxford University #1 (ChAdOx1).
Previous studies have shown that one
dose of ChAdOx1-based vaccine is effec-
tive against Rift Valley fever in multiple
species, including camels, making it a
promising vaccine tool.

The scientists tested two MVA and
two ChAdOx1 MERS vaccines. All of
them carried the DNA sequence encod-
ing MERS-CoV’s characteristic spike-
shaped surface proteins, which are
produced once the viral vector enters
host cells. These are then recognized
by the host’s immune cells, triggering
more defence mechanisms. The produc-
tion of the spike proteins is dependent
on a promoter sequence. The MVA MERS
vaccines were designed with one of two
promoters, either mHS5 or F11, to test
which allows the largest production of
spike proteins, enhancing the strong-
est immunity. The two ChAdOx1 MERS
vaccines differed for the presence or
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absence of tissue plasminogen activator
(tPA), another strategy to optimize the
vaccine’s performance.

They found that all these vaccine can-
didates stimulated the mouse immune
system and the type of promoter did not
have a significant impact on the results.
Strikingly, a single dose of ChAdOx1
MERS with tPA was as immunogenic as
two doses of MVA MERS (also contain-
ing tPA). The team suggests testing it as a
single dose vaccine in dromedary camels,
followed by a booster dose of MVA MERS
vaccine if needed.
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