
 

Study identifies novel host factors that
facilitates SARS-CoV-2 entry
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A model demonstrating how SARS-CoV-2 gains entry into host cells. Credit:
HKUST

A research team led by Prof. Guo Yusong, Associate Professor of the
Division of Life Science at the Hong Kong University of Science and
Technology (HKUST), recently made a novel discovery related to the
coronavirus (SARS-CoV-2) that causes COVID-19.

The team identified new host factors that interact with the receptor
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binding domain of the SARS-CoV-2 spike protein to promote viral
entry. This finding offers valuable mechanistic insights and potential
therapeutic strategies against SARS-CoV-2 infection. The paper is 
published in the Journal of Biological Chemistry.

It is generally believed that SARS-CoV-2 enters host cells through the
interaction between its spike protein's receptor-binding domain
(CoV2-RBD) and the host cell receptor ACE2, facilitating viral invasion.
However, most evidence is based on the overexpression of ACE2 to
promote viral entry, with few studies conducted on whether completely
knocking out ACE2 inhibits viral entry.

To address this, the HKUST research team, led by Prof. Guo, in
collaboration with research teams from the University of Hong Kong
(HKU) and the Hong Kong Polytechnic University (PolyU), has
identified other novel surface-located host factors, apart from ACE2,
that also bind to CoV2-RBD using the GST pull-down method.

The experiment demonstrates that among the factors, one in particular
called SH3BP4, regulates the internalization of CoV2-RBD and mediates
the entry of SARS-CoV-2 pseudovirus in a manner that is dependent on
integrins and the clathrin, but not on ACE2, implying that SH3BP4
promotes viral entry via the endocytic pathway.

Many identified factors, including SH3BP4, ADAM9, and TMEM2,
show a stronger affinity for CoV2-RBD compared to the RBD of the
less infectious SARS-CoV, indicating their specific usage for SARS-
CoV-2. Moreover, this study uncovers factors that preferentially bind to
the RBD of the SARS-CoV-2 Delta variant, potentially enhancing its
entry.

"These findings identify novel host cell surface factors involved in the
invasion of SARS-CoV-2 and highlight the crucial role of integrins in
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mediating viral internalization, establishing new research foundations for
treating COVID-19," Prof. Guo said.

The research team also consists of Prof. Chen Honglin from Department
of Microbiology at HKU; and Prof. Yao Zhongping, from Department
of Applied Biology and Chemical Technology at PolyU; and their team
members.

  More information: Xiao Tang et al, Identifications of novel host cell
factors that interact with the receptor-binding domain of the SARS-
CoV-2 spike protein, Journal of Biological Chemistry (2024). DOI:
10.1016/j.jbc.2024.107390
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