
As of June 1, 2022 over 550
lab-confi�rmed monkeypox
cases have been reported
from 30 countries, the World
Health Organization
(WHO) said at a press brief-
ing. 

These countries are pre-
dominantly in Europe and
North America, which are
not endemic for monkeypox
virus. 

With 190 cases as on May
30, the outbreak in the U.K.
is the largest so far, with
Spain (132 cases) and Portu-
gal (132 cases) being the oth-
er countries with a large
number of monkeypox
cases.

The WHO once again
stressed that the large num-
ber of cases detected in more
than two dozen countries
within a short time interval
suggests that there “may
have been undetected trans-
mission for some time”. 

The cases have predomi-
nantly been reported among
men who have sex with men
presenting with symptoms at
sexual health clinics.

The two rave parties in
Belgium and Portugal have
turned out to be super-
spreader events. In a state-
ment released on May 31,
2022 the European Union
underlined the link between
these parties and cases.

It said, “Multiple coun-
tries have reported cases
which appear to be linked to
events taking place in Spain
(Madrid and the Canary Is-
lands) and Belgium (Antw-
erp).” 

However, cases have been
reported in people with no

epidemiological link to the
rave parties, travel history to
countries in Africa or even
contact with other people
with infection, the statement
noted.

Highly speculative
Though the fi�rst case that
was detected on May 7, 2022
in the U.K. was in a person
who had just returned from
Nigeria, samples of at least
two people, one in Canada
and another in Portugal, that
were collected prior to the
return of the U.K. person had
tested positive for monkey-
pox virus.

The notion that virus may
have been imported from Ni-
geria is “highly speculative-
”, Christian Happi from Nige-
ria’s African Centre of
Excellence for Genomics of
Infectious Diseases
told Science. 

Epidemiologist Ifedayo
Adetifa, head of the Nigeria
Centre for Disease Control al-
so told Science that “there’s
too much emphasis for wha-
tever reasons in Western
capitals and news media
about trying to hold somebo-
dy responsible for a particu-
lar outbreak. We don’t think
those narratives are helpful”.

So far in 2022, seven Afri-
can countries have reported
1,392 suspected and 44 con-
fi�rmed monkeypox cases to
the WHO, which are slightly
fewer than half of cases re-
ported last year.

47 mutations 
Meanwhile, Dr. Andrew
Rambaut from the University
of Edinburgh found 47 muta-
tions in the virus genome
based on an analysis of the

sequences from the current
outbreak outside Africa and
comparing it with the earlier
genomes from samples from
patients in 2017-19 in Singa-
pore, Israel, Nigeria and the
U.K.

“Forty-seven substitutions
in the space of three-four
years is an unexpectedly
large number. As MPXV
[monkeypox virus] is consi-
dered a zoonotic virus with
limited human-to-human
transmission, this long
branch may be evidence of
adaptation to humans allow-
ing for the sustained trans-
mission that is now ob-
served,” he said in
virological.org.

But Dr. Vinod Scaria, a se-
nior scientist at Delhi’s Insti-
tute of Genomics and Inte-
grative Biology (CSIR-IGIB),
says the mutation rate of
monkeypox virus has not
been well established. 

“The number (about two
per year) comes from the li-
mited data from other poxvi-
ruses which have been stu-
died,” he explains. “The
inaccuracies also stem from
the fact that monkeypox vi-
rus is primarily a zoonotic
disease and genomes have
not previously come from
sustained human-human
transmission in the past.”

About the 47 mutations
that appear in the genomes
now being sequenced, he
says, “While the number of
mutations look signifi�cantly
large from what is expected,
this could mean many things
— the mutation rate esti-
mates for monkeypox could
be diff�erent for diff�erent
hosts (animals vs humans),
and many intermediate
paths of evolution and their
representatives have not
been sequenced to accurate-
ly ascertain the evolutionary

“But we do not know for
sure if the virus collected
these mutations in humans
or in animals. We do not
have genomes of the virus se-
quenced at intermediate
time periods between 2017
and 2022, and so cannot say
for sure if the sustained
transmission has been in hu-
mans,” he says.

Higher rate
But the large collection of
mutations does clearly sug-
gest that the earlier notion of
a mutation rate of two-three
per year for monkeypox vi-
rus is a gross underestima-
tion. The monkeypox virus
indeed mutates at a higher
rate than what was earlier
assumed.

The 47 mutations seen in
the genome sequence does
indicate that the virus could
have collected these muta-
tions in a short period of
time.

“This change in mutation
pattern likely marks the
jump from the original host
to humans or an interme-
diate host where a host en-
zyme (maybe APOBEC3)
might mutate the genome.
The rate of change increased
10-20 fold and is now around
one change per month,” Dr.
Richard Neher from the Un-
iversity of Basel tweeted.
“We don’t know what these
mutations do. The great ma-
jority of them are likely in-
consequential or deleterious
to the virus and we have no
evidence of viral adaptation.
But they will help us tell
apart diff�erent clusters of the
outbreak of monkeypox and
understand how the virus
spreads.”

path of these specifi�c
isolates.”

Sustained transmission? 
According to Dr. Rambaut-
, many of the mutations arise
due to the action of a particu-
lar enzyme that is present in
the host to prevent the virus
from multiplying. Based on
the mutation pattern seen in
the genome of the virus iso-
lated from people since 2017
is “indicative of replication
in humans”, says Dr. Ram-
baut. And the “inheritance of
the specifi�c changes that oc-
curred between 2017 and
2018, and then in the viruses
from 2022 means that there
has been sustained human-
to-human transmission since
at least 2017”.

However, Dr. Scaria is not
convinced that the presence
of the mutation pattern is in-
dicative of sustained human-
to-human transmission. 

He says, “The evidence
suggests many of the muta-
tions match the profi�le of a
unique set of enzymes.
Whether this was in the
primary host, an unknown
intermediate host or in hu-
mans is still unknown and
something diffi�cult to conclu-
sively prove with the data at
hand, as we do not have ge-
nomes which span the pe-
riod between the last major
outbreak to present.”

While the presence of 47
mutations does indicate that
the monkeypox virus mu-
tates at a much higher rate
than the previously believed
rate of two-three mutations
per year, the mutations do
not necessarily suggest that
the monkeypox virus has be-
come more transmissible,
says Dr. Scaria. 

“The mutations we see do
not change the amino acids
in protein. All adaptations to
evolutionary pressure typi-
cally happen due to changes
in the amino acid, which we
don’t see here. This suggests
that the mutations we see are
relics of the enzyme action
and not necessarily an evolu-
tionary process or adapta-
tions of the virus,” Dr. Scaria
explains.

“Also, unlike the SARS-
CoV-2 virus, which relies on a
particular receptor to gain
entry into cells, the monkey-
pox viruses don’t rely on re-
ceptors for cell entry. So a
few mutations are unlikely to
signifi�cantly increase infec-
tivity,” he added.

But the presence of 47 mu-
tations in the virus does
point to sustained transmis-
sion in the last four-fi�ve
years.
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