
 

Largest genetic analysis of MERS
coronavirus suggests that virus has
transmitted from animals to humans more
than once

September 19 2013

The largest study of Middle East respiratory syndrome coronavirus
genomes to date, published in The Lancet today, reveals new information
about how MERS-CoV is evolving, and its likely patterns of
transmission.

Using advanced DNA analysis techniques, an international team of
researchers led by Professor Ziad Memish, of the Saudi Arabian
Ministry of Health, Professor Alimuddin Zumla of University College
London (UCL) and UCLPartners, and Dr Matt Cotton & Professor Paul
Kellam of the Wellcome Trust Sanger Institute, Cambridge, analysed
MERS-CoV genomes obtained directly from 21 different patients with
MERS from across different regions of Saudi Arabia.

Genomic sequencing of viruses allows scientists to reconstruct how,
when, and where the virus has evolved. This, in turn, allows researchers
to establish whether human infections have originated from a single
zoonotic event (ie, where the virus passes just once from an animal to a
human), with subsequent transmission between humans, or whether the
virus is transmitting from animals to humans repeatedly.

The results clearly show that the circulating virus in Saudi Arabia is
centred around Riyadh, with sporadic excursions to other centres,
although additional virus genomes will need to be analysed to more
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firmly establish the locations involved.

The researchers' analysis of how quickly the virus has evolved, and how
it has transmitted between locations and patients, suggests that a single
transmission from animal to human is unlikely. Instead, it appears that
the virus has transmitted from an animal reservoir to humans on several
occasions, as well as transmitting between humans.

Diverse genetic variants of the virus have appeared in Riyadh, and this
high local diversity might indicate that the virus is being transmitted
from an animal reservoir which is being continuously imported from
other regions. Alternatively, it may be down to the fact that Riyadh is the
region's largest population centre, and therefore the largest target for
human-to-human transmission of the virus.

The results also show that considerable time has passed since the viruses
analysed in this study shared a common ancestor, which lends support to
the idea that MERS-CoV might be being transmitted to humans by an
intermediary animal host. While an ancestor of the virus has been found
in bats, and signs of the virus have been found in dromedary camels, no
animal reservoir for the virus has yet been definitively identified, and the
authors reiterate an urgent need for further animal studies in the region
to better establish where the virus is coming from.

According to Professor Memish, "So far, there has been very little
information about the molecular evolution of MERS-CoV, and how this
relates to virus transmission. While our research substantially adds to the
existing evidence base for how, where, and when MERS-CoV is
transmitting, further definition of the exposures responsible for the
sporadic introductions of MERS-CoV into human populations is
urgently needed to provide the necessary information to interrupt
transmission and contain the virus."
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Professor Zumla, who is supported by the National Institute for Health
Research University College London Hospitals Biomedical Research
Centre, emphasises that "In lieu of our study's genomic findings, and the
fact that the source of the MERS coronavirus has not yet been found,
transmission of this virus appears to be more complicated than
anticipated. The reassuring news is that two mass gatherings events,
attracting over 8 million pilgrims, have occurred in Mecca, Saudi Arabia
since the discovery of MERS-CoV 12 months ago – the annual Hajj in
October 2012, and the recent July 2013 Ramadaan Umrah season – and
yet no major outbreaks of MERS-CoV cases have been reported from
these events to date. Watchful surveillance and vigilance is required
despite the minimal risk of global spread."

Writing in a linked Comment, Professor David SC Hui from The
Chinese University of Hong Kong discusses the potential of molecular
detection methods not only to track the evolution and spread of MERS-
CoV but also to develop rapid response, molecular-level assays for
MERS-CoV using reverse-transcription polymerase chain reaction
(PCR)—much the same as those developed for SARS-CoV diagnosis
following the major outbreaks in 2003. "Such blood RNA
assays…allowed the more standardised quantitative expression of viral
loads and became useful for early SARS diagnosis, with a detection rate
of up to 80% during the first week of illness, when serology diagnosis of
SARS was not sensitive at the early stage. These quantitative systems, if
available, might be useful for the early diagnosis of MERS-CoV and can
provide viral load information that might facilitate prognostic
assessments of an infected individual."

  More information: Cotten M, Watson SJ, Kellam P et al. (2013)
'Transmission and Evolution of the Middle East Respiratory Syndrome
Coronavirus in Saudi Arabia – a descriptive genome study' 
www.thelancet.com/journals/lan … (13)61887-5/abstract
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