SOME COVID-19 NEUTRALISING ANTIBODIES MAY WORSEN THE DISEASE

A series of neutralising antibodies against SARS-CoV-2 that potently block binding to the host receptor
ACE?2 are found to either enhance or inhibit virus spike-mediated membrane fusion and the formation of



The researchers discovered a series of human antibodies that all potently block ACE2 binding yet
exhibit divergent neutralisation efficacy against live virus. Strikingly, these neutralising antibodies
can either inhibit or enhance spike-mediated membrane fusion and formation of syncytia, which
are associated with chronic tissue damage in COVID-19 patients.

Cryogenic electron microscopy reveals differential antibody-viral spike binding modes leading to
different biological consequences. The distinct binding modes not only block ACE2 binding, but
also alter the spike protein conformational cycle triggered by ACE2 binding.

The study shows that stabilisation of different spike conformations leads to modulation of spike-
mediated membrane fusion, with profound implications in COVID-19 pathology and immunity.

Dr Wang Cheng-I, senior principal investigator at A*STAR's Singapore Immunology Network and
last author of the study said, “This is the first time that a neutralising antibody can either inhibit or
enhance syncytia is discovered and described. The discovery has a profound implication in how
the therapeutic antibodies against COVID-19 should be designed. Better understanding of the
mechanism of neutralising is critical for better treatment design, given the ever-mutating nature
of the COVID-19 virus.”

“The project was made possible by the remarkable progress that has been made in cryo EM in
ways that could not be imagined before,” said Yifan Cheng, Ph.D., professor of biochemistry and
biophysics at University of California, San Francisco.
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About the Agency for Science, Technology and Research (A*STAR)

The Agency for Science, Technology and Research (A*STAR) is Singapore's lead public sector
R&D agency. Through open innovation, we collaborate with our partners in both the public and
private sectors to benefit the economy and society. As a Science and Technology Organisation,
A*STAR bridges the gap between academia and industry. Our research creates economic growth
and jobs for Singapore, and enhances lives by improving societal outcomes in healthcare, urban
living, and sustainability. A*STAR plays a key role in nurturing scientific talent and leaders for the
wider research community and industry. A*STAR’s R&D activities span biomedical sciences to
physical sciences and engineering, with research entities primarily located in Biopolis and
Fusionopolis. For ongoing news, visit www.a-star.edu.sg.
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