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Who? Irish Coronavirus Sequencing
Consortium

Teagasc (Moorepark, Grange and Oak Park)
The National Virus Reference Laboratory

University College Cork NUI Galway

Cork University Hospital NUI Maynooth
University College Dublin AlID Cohort (St Vincent's)
University Hospital Limerick Genuity Ireland
Beaumont Hospital Helixworks

Trinity College Dublin

* They and their institutes are contributing time at no cost
~2500 Sample will be analysed across the country
To preserve anonymity, we only know gender, age and region
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What? SARS-CoV-2 Genome
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 Why sequence the genomes?
We expect to see mutated versions (variants) of the virus develop
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reverse qPCR
transcription ampllﬁcatlon
mto ¢ONA & detection

Use surplus sample that had been collected for diagnostic testing for
DNA sequencing.

We use the ARTIC Protocol for sequence data generation and analysis
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ARTIC

ART’Cnetwork

http://artic.network | @NetworkArtic

SARS-CoV-2

e Split the virus genome into small chunks

* Seqguence those pieces and stick them back together using
computing

* Gives us the mutation profile of the virus from the swabbed patient
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Irish sequences compared to other sequences

Main observations:
Lack of specific clusters per geography
H% Number of sequences biased to Europe

\)./ 4 +Irish sequences (before June 25t)

— -Multiple clusters suggest multiple
independent introductions
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Phylodynamics of pandemic coronavirus in Ireland

updated by Irish Coronavirus Sequencing Consortium and enabled by data from (t’l E".': D]
2,746 of 2,746 genomes collected between February 2020 and January 2021, last updated 2021-02-07
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Spike Protein Mutations

N501Y

Y144/145 Y144/145

H69~-V70

H69-V70
P681H P681H

https://www.nytimes.com/interactive/2021

Key mutations in /health/coronavirus-variant-tracker.htmi

the B.1.1.7 spike

Mutations take place all the time.
Our bodies apply a selection pressure.
Selects for viruses which are better at infecting/transmitting.

Evolution in action.
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Samples From The All Ireland Infectious
Disease Study

medRyiv

THE PREPRINT SERVER FOR HEALTH SCIENCES
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Whole-genome sequencing of SARS-CoV-2 in the Republic of Ireland during
waves | and 2 of the pandemic

PW.G. Mallon, F. Crispie, G. Gonzalez, V. Tinago, A.A. Garcia Leon, M. McCabe, E. de Barra, O.Yousif, |.5. Lambert,

C.).WWalsh, |.G. Kenny, E. Feeney, M. Carr, R Doran, ED. Cotter
doi: https://doi.org/10.1101/2021.02.09.21251402

» The variants observed in the first and second wave in hospital patients
are different

» Suggests the second wave of infections resulting in hospitalisations were
largely seeded by multiple, travel-related events from countries outside of
the island of Ireland.
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Samples From The All Ireland Infectious
Disease Study

B.11-
B35 -
B.AD- 2
B.29 - 2

B 3

z

B.2-
B.1.197

B.1.177.18 4 3 4

B.1.160 -

B.1.13-
D.1.1.247 =
B.1.1.37 -
B.1.1.162 4 '&%3 @
E.1.1.10- '

B.1.1.14

. : 3
B.1.1.192 4
B.1.1.7
eiire. @ @ @ :
+

B.1.1.163 -

» The variants observed in the first and second wave in hospital patients
are different

» Suggests the second wave of infections resulting in hospitalisations were
largely seeded by multiple, travel-related events from countries outside of
the island of Ireland.
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Summary

Use surplus sample that had been collected for diagnostic testing
for DNA sequencing.

Nanopore sequencing for data generation and analysis.
New variants introduced into Ireland after the Summer likely

seeded the subsequent infections and were detected in hospital
patients.
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Further Details

Flle  EQIT  view Fravorites 10015 Help

~
ca SO SC About Publications Search Qo Teagasc Daily Apply Online
News & Events Contact Webinars Opportunities
Asmicvirore aso Foon Deverorsest Avmiormy
|
ANIMALS CROPS ENVIRONMENT FOOD RURAL ECONOMY EDUCATION
Food > ResearchandInnovation » ResearchAreas » Food Bioscience »  Irish Coronavirus Sequencing Consortium
Fermented Foods
DNA Sequencing
Facility
Food for Heelth The Irish Coronavirus Sequencing Consortium is funded by Science Foundation Ireland and led
ood for Hea
by Professor Paul Cotter from Teagasc Moorepark. The aim of the project is to sequence or
Milk Quality “read” the genetic information of SARS-CoV-2, the virus that causes COVID-19. This will allow
us to track the spread of the virus and any changes in its genetic sequence which may affect the
Irish Coronavirus disease or treatment. o
Seauencina

https.//www.teagasc.ie/food/research-and-innovation/research-areas/food-
bioscience/irish-coronavirus-seguencing-consortium/ €a5QascC
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Variants of Concern

UK South Africa Brazil
B.1.1.7/501Y.V1 B.1.351/501Y.V2 P.1
69-70 deletion L18F 4¢—————p | 18F
Y144 deletion D80A T20N
N501Y (Nelly) D215G P26S
A570D R246l D138Y
D614G (Doug) K417N < R190S
P681H (Pooh) E484K (Eeek) \" K417T
T716l N501Y (Nelly) \ E484K (Eeek)
S982A D614G (Doug) N501Y (Nelly)
D1118H A701V D614G (Doug)
HE55Y
1710271

, @K_G_Andersen
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International Transmission

Emergence and spread of a SARS-CoV-2 variant through Europe in
the summer of 2020
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« Detected a variant and were able to track the spread of the variant from
Spain to other European countries, including Ireland multiple times
* Much of the diversity of this cluster in Spain is observed across Europe.
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Impact on Vaccination?

A — Q Popular Latest %e At‘lantic Sign In

SCIENCE
22 Orphans Gave Up Everything to Distribute the World’s

First Vaccine
Spain’s strategy for rolling out the smallpox vaccine ran into some very 19th-century problems.

SAM KEAN JANUARY 12, 2021
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