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Construction of Geo-phylogenetic database of SARS-CoV-2
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Conventional phylogeny and Evolution rate
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Construction of the “Time Tree”

= The number of mutation can
be used as a ‘molecular
clock’ to date the
divergence between
seguences.

= The tree was re-rooted to
infer the internal nodes
(ancestors).

» This tree demonstrates the
phylogenetic relatedness
and divergence of SARS-
CoV-2 cases in Hong Kong




Construction of the “Time Tree”

= The dates of case
confirmation were added

= Branch lengths correspond
directly to elapsed time

= Each node is placed such
that its position reflects its
known or inferred date.




YOUR LOGO



Frequency of SARS-CoV-2 lineages from 2020-2021
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1st wave of outbreak (Jan — Feb 2020)

= 50 cases of SARS-CoV-2 infections
= 8 imported cases
= 42 locally-acquired cases

= Hotpot cluster

Cheung Hong Estate / Star Seafood restaurant

Mahjong Family

Taikoo Shing Engineer Family

Buddha Worship Hall



Buddha
Worship
hall

Sporadic cases in Eastern district
Mahjong family

Cheung Hong Estate /
Star Seafood Restaurant

Taikoo Shing Engineer

Imported cases

<+— First SARS-CoV-2 genome

Leung et al. Emerg Infect Dis 2021

= Phylogenetic clustering highly

concordant to the
epidemiological investigation

Multiple cases in Eastern
District were likely caused by a
single source - Hidden
transmission chain

Identified the potential source
of the Buddha Worship Hall
cluster

Demonstrated the possibility of
“hidden spreader” as a source
of COVID-19 community
outbreak.




Wave 1

Time point: Jan-Feb 2020
Major Lineages : B.43

Source: Returnees from China
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Wave 3

Time point: Jul-Sept 2020
Major Lineage : B.1.1.63

Source: Aircrew and Sailors
exempted from quarantine
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Pre-Wave 4

Time point: 25 Sept - 10 Oct
Major Lineage : B.1.36.27

Source: Imported case from
Nepal
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Pre- 4th Wave of Outbreak (Sept — Oct 2020)

= Under the 14-day compulsory
qguarantine arrangement, persons must
stay in their pre-arranged guarantine
premises (in hotel rooms) at all times

= Although electronic wristbands are
arranged to monitor travellers’ location,
they can still be visited by or even dined
with their families or friends at the hotel
rooms.

» Visitors may be infected and spread the
virus in the community
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4™ wave of outbreak (Nov 2020 — April 2021)

Wave 4

Time point: 19 Nov 2020 — 21 April 2021
Major Lineage : B.1.36.27

Source: Dancing cluster (n=736)
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4™ wave of outbreak (Nov 2020 — April 2021)

Transmission Chain 1

Central Kowloon Tunnel
K11 Musea

Caritas Lok Yi School
Ursus Fitness

Sporadic cases (n=20) in Tuen Mun (in April 2021)

I-1u"r|g Kong




4™ wave of outbreak (Nov 2020 — April 2021)

Transmission Chain 2

» Fong Shu Chuen Day Activity Centre

= LOHAS Park Construction site

= Artificial Island of HZM bridge

» Princess Margaret Hosbital Medical Day Ward

Sporadic cases (n=18) in Eastern District (Jan
2021)

Hong e




4™ wave of outbreak (Nov 2020 — April 2021)

Transmission Chain 3

Chuen Cheung Kui Restaurant

Otto Mezza 8% Bombana

Sporadic cases in Kowloon East District

United Christian Hospital Palliative and Medical

HKG

Hong Keng



Phylogeographic Study of hospital outbreak

T470N in S protein

T470N absent

Period: 18 Dec — 30 Dec 2020
Location: General Medical & Palliative care ward

Case: 12 patients and 9 staff

Cheng VCC, Fung KSC, SIU GKH et al. Clin Infect Dis. 2021
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Cheng VCC, Fung KSC, SIU GKH et al. Clin Infect Dis. 2021
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THE LANCET Regional Health
Western Pacific

Tested positive on 17 and 18 Apr

Tytttagtt
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https://nextstrain.org/groups/ncovHK/ncov/Overview-2020Jan-20210ct


https://nextstrain.org/groups/ncovHK/ncov/Overview-2020Jan-2021Oct

Geo-phylogenetic database for COVID-19 in Hong Kong

= Colour the cases with different attributes
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Geo-phylogenetic database for COVID-19 in Hong Kong

= Filter out the cases with Delta variant Lineage AY.43
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Geo-phylogenetic database for COVID-19 in Hong Kong

= Filter out the cases in Tai Po
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Take home messages

= Geo-phylogenetic database for COVID-19 in Hong Kong, composed of > 1,000 SARS-
CoV-2 genomes, is established

= Tree time and the interactive map can help to visualize the spatiotemporal spread of a
viral strain in nearly real time

= If it is helpful, we are willing to disseminate the whole database and the soft code to
CHP

= Wish to establish alliance with other institutions to enhance the coverage of genomic
surveillance of SARS-CoV-2 in Hong Kong
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