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The origin of SARS-CoV-2 VOCs (Variants of concern)

[1] Tegally H, Wilkinson E, Tsui J L H, et al. Dispersal patterns and influence of air travel during the global expansion

of SARS-CoV-2 variants of concernl[J]. Cell, 2023, 186(15): 3277-3290. el6. R - - |




» Why did the Alpha variant originate in the UK and spread rapidly
during the second wave of the pandemic in Europe, while other
European countries seemed to lag behind?

» Why do new variants of the COVID-19 always seem to emerge
outside of China?

A Affect

.' e e e )

&, ?

Mutations




Materials & Methods
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Studying cross-scale problems with multi-scale model
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The fitting results of 114 regions in Europe.
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Viral Load

Viral Load
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Genetic mutations effectiveness under default model settings.
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Effectiveness of NPIs and mutations in different countries
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Comparison of simulated ranking results for VOCs and Non-
VOCs from our model with real data.
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Assessing the impact of NPIs and relative infections on
mutations and predicting mutation priority.
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Conclusions

* We quantified a crucial issue, the impact of NPls on COVID-19 variants
using a cross-scale model.

 Mutations associated with VOCs, such as shared mutations, have
significantly influenced Rt.

* The influence of NPIs on the evolution of COVID-19 variants is non-linear.

« We forecasted the future mutation priorities for seven European countries.

Limitation & Future opportunities

 Mutation mechanisms (Select Presure)---Darwinian
* More data: Mobility, subtype...
* The risk of emergence of a new variant




Acknowledgements

 Prof. Cowling, Prof Ali and all my co-authors.

* The Health and Medical Research Fund (22210582, 24230712) from the
Government of the Hong Kong for a commissioned grant.

* Research Grants Council of the Hong Kong Special Administrative
Region (17100225) and the AIR@innoHK program of the Innovation and
Technology Commission of the Hong Kong SAR Government

* The authors thank Julie Au for technical assistance. We acknowledge the
research computing facilities and advisory services (HPC) offered by
Information Technology Services, The University of Hong Kong and
Laboratory of Data Discovery for Health (D24H).




Thank You!

jiagichen@connect.hku.hk




