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Abstract:

Zoonotic coronaviruses have caused repeated pandemics over the past 300 years and pose significant future
pandemic threats. MERS coronaviruses (MERS-CoV) have caused repeated large outbreaks in humans with chains
of mMmultiple human-to-human transmission events. We recently identified human-adaptive amino acid
substitution (nsp6 L232F) which Is repeatedly emerging in MERS-CoV clade B zoonotic transmission, which
Increases viral replication competence in human ex-vivo respiratory tissue cultures and in lungs of hDPP4
knockin mice. Although zoonotic MERS-CoV so far has only been reported in the Arabian Peninsula, the vast
majority of MERS-CoV infected dromedary camels are found in East, North and West Africa (>75% of the global
dromedary population) and Central Asia, but no zoonotic disease has been reported. There is specific serological
and T cell response data suggesting that unsuspected MERS-CoV infection continues to occur in Africa. Thus
pandemic MERS may well emerge outside the Arabian Peninsula, in a setting of low awareness of the threat.
MERS-CoV across Africa constitutes a distinct virus clade (clade C) which appears to have lower replication
competence in ex vivo cultures of the human respiratory tract and hDPP4 knockin mice. Although there is
evidence of MERS-CoV infection in dromedary camels in Central Asia, these viruses have not been genotypically
or phenotypically characterized and evidence for zoonotic infection not systematically investigated. A greater
clinical awareness and research effort of MERS-CoV threats beyond the Arabian Peninsula is critically important.
Zoonotic MERS cases have apparently declined in the Arabian Peninsula in recent years. We have investigated
hypothesis that may contribute to this decline, including genetic changes virus spike or due to cross-reactive
population immunity arising SARS-CoV-2 infection or vaccination.
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