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« Reconstruct the trajectory of SARS-CoV-2 emergence and spread nationally

and internationally

« Application of NGS in public health policy making and infection prevention
policies

« Monitoring relevant mutations: genotype to phenotype

« Need to do this fast and to share data near to instantly




Amplicon based sequencing

PROTOCOL

Multiplex PCR method for MinION and Illumina ‘ .
sequencing of Zika and other virus genomes directly ) L T o
from clinical samples

Joshua Quick!, Nathan D Grubaugh?®, Steven T Pullan? Ingra M Claro*, Andrew D Smith!, Karthik Gangavarapu?, ‘ ‘ ‘ ’ . ’
Glenn Oliveiras, Refugio Robles-SikisakaZ, Thomas F Rogers®5, Nathan A BeutlerZ, Dennis R Burton?, i A A e el e w o a oA
Lia Laura Lewis-Ximenez’, Jaqueline Goes de Jesus®, Marta Giovanetti®S, Sarah C Hill'?, Allison Black!:120, —— s o e s s e e
Trevor Bedford!1, Miles W Carroll®13, Marcio Nunes'4, Luiz Carlos Alcantara Jr.8C, Ester C Sabino#, Sally A Baylis'3, ¢ s s & s ¢

Nuno R Faria!®, Matthew Loose!6, Jared T Simpson!?, Oliver G Pybus!0, Kristian G Andersen?* & Nicholas ] Loman!

- - —e = —— P —— -
!Institute of Microbiology and Infection, School of Biosciences, University of Birmingham, Birmingham, UK. 2The Scripps Research Institute, La Jolla, California, USA. & # P ’ 2 #
3Public Health England, National Infection Service, Porton Down, Salisbury, UK. Department of Infectious Disease and Institute of Tropical Medicine, University
of $ad Paulo, Sz Paulo, Brazil. 3Scripps Translational Science Institute, La Jolla, California, USA. éMassachusetts General Hospital, Boston, Massachusetts, USA. » )
“Instituto Oswaldo Cruz, Fundagio Oswaldo Cruz, Rio de Janeiro, Brazil. SFundagio Oswaldo Cruz (FIOCRUZ), Salvador, Brazil. *University of Rome, Tor Vergata, Italy.
19Department of Zoology, University of Oxford, Oxford, UK. !Vaccine and Infectious Disease Division, Fred Hutchinson Cancer Research Center, Seattle, Washingtan, USA. —_— e H. e —
Department of Epidemiology, University of Washington, Seattle, Washington, USA. *University of Southampton, South General Hospital, Southampton, UK. £ # &£ # & £

¥nstituto Evandro Chagas, Belem, Brazil. *Paul-Ehrlich-Institut, Langen, Germany. 16DeepSeq, School of Life Sciences, University of Nottingham, Nottingham, UK.
17QICR, Toronto, Canada. Correspondence should be addressed to N.J.L. (n.j loman@bham.ac.uk).

83 overlappende amplicons
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Custom script to
automatically collect data
from the machine and
transfer to the server
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Real-time automated data-

analysis:

« Demultiplex

« Trim primers

« Align to reference

« Generate consensus
sequence (10x, 30 and
100X coverage)
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Phase 1: Initial testing of travelers according p
to the WHO and ECDC case definitions

. BetaCoV _Finland_FIN-25_2020 EPI_ISL_412971_2020-02-25
BetaCoV_HongKong_VM20002345_2020_EPI_|SL_409027_2020-02-03
BetaCoV Italy CDG1_2020 EP|_ISL_412973_2020-02-20
BetaCoV_Brazil_SPBR-01_2020_EPI_ISL_412064_2020-02-25

— BataCoV_Mexico_InDRE_01_2020_EP|_ISL_412972_202002-27
® BetaCoV_Nethedands_Diemer_2020
L . BataCoV_Gemmary_Baden-Wuertemberg-1_2020 EPI_ISL_412912_2020-02-25

BataCoV_Kanagawa_1_2020_ EPi_ISL 402126_2020-01-14
BataCoV_HongKong_VM20001218_2020_EPI_ISL_408895 2020-01-24
BataCoV Murich_BavPat1_2020 EPI_ISL_406882 2020-01-28
-] BataCoV_Methadands_Tiburg_2020

BataCoV_HongKong_VM20001734_2020_EPI_ISL_409001_2020-01-29
BetaCoV_HongKong_VM20001403_2020_EPI_ISL_409000_2020-01-28
BataCoV_HongKong_VB20026565_2020_EPI_ISL_409024_2020-401-31
BataCoVW_HongKong_VM20001988_2020_EPI_ISL_409020_2020-01-30
BataCoV_HongKong_VM20002162_2020_EPI_ISL_409023_2020-01-31
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Phase 2: Inclusion of patients hospitalized
with severe respiratory infections

Germany | NRW-011 | 2020 | EPI | ISL | 414507 | 2020-03-03
Scotland | EDBOOS | 2020 | EPI | ISL | 415632

Belgium | DBA-03032 | 2020 | EPI | ISL | 416475 | 2020-03-03
England | 20100024006 | 2020 | EPI | ISL | 415138 | 2020-03-02
Netherlands | Noord-Brabant

Finland | FIN-508 | 2020 | EPI | ISL | 414643

England | 20102000206 | 2020 | EP! | ISL | 415145 | 2020-03-01

Netherlands | Noord-Brabant Netherlands | Utrecht
Netherlands | Noord-Brabant Belgium | GMH-03022 | 2020 | EPI | ISL | 416468 | 2020-03-02
Netherlands | Noord-Brabant Finland | FIN-318 | 2020 | EPI | ISL | 414644

Finland | FINO3032020C | 2020 | EPI | ISL | 413604 | 2020-03-03
Netherlands | Noord-Brabant
Netherlands | Noord-Brabant Netherlands | Utrecht
Netherlands | Noord-Brabant S — Seolend | EDB0B | 2020 | P SL| 415635
Netherlands | Noord-Brabant Nomany | NS0T 2020 [EPITISL [ 41450

ietheriands | NA
Netherlands | Drenthe Netherlands | NA
Netherlands | Noord-Brabant Netherlands | Utrecht
. Netherlands | NA

Netherlands | Noord-Brabant Netherlands | Zuid-Holland

Netherlands | Zuid-Holland
Netherlands | Noord-Brabant Netherlands | Zuid-Holland
Netherlands | Drenthe Netherlands | Zuid-Holland
Netherlands | Noord-Brabant Netherlands | Zuid-Holland
Netherlands | Noord-Brabant Nepenance | Moo bt

etherlands | Noord-Brabant

Netherlands | Noord-Brabant g Zuid-Holland

Netherlands
Netheriands | Utrecht
Netherlands | Noord-Brabant
Netherlands | Overissel
Netherlands | Noord-Brabant Noperands Noora Brbent
Netherlands | Noord-Brabant Nethoronde | iront
r. Netherlands | Noord-Brabant Netherlands | Utrecht
1 Py Netherlands | Utrecht Netherlands | Zuid-Holland
e Netherlands | Noord-Brabant 4 Netariands | rscht
Netherlands | Utrecht o
® Netherlands | Noord-Brabant
s J Netherlands | Noord-Brabant Netherlands | NA
Netherlands | Noord-Brabant Switzerland | SZ1417 | 2020 | EPI | ISL | 415702
Netherlands | Noord-Brabant Brazil | SPBR-03 | 2020 | EPI | ISL | 414014 | 2020-03-02
Brazil | SPBR-04 | 2020 | EPI | ISL | 414017 | 2020-03-04
Netherlands | Noord-Brabant Netherlands | Utrecht
Netherlands | Noord-Brabant Netherlands | NA
Netherlands | Noord-Brabant zether:ands | :A i
¥ etherlands | Noord-Brabant
Netherlands | Noord-Brabant Netherlands | NA
Netherlands | NA Netherlands | NA
Netherlands | Noord-Brabant Finland | FIN-313 | 2020 | EPI | ISL | 414641
Netherlands | Zuid-Holland Netheriands | Zuid-Holland
Netherlands | Utrecht Nethertands | Noord-Brabant
Netherl d\ NA Netherlands | Utrecht
etherlands | Netheriands |
Netherlands | Noord-Brabant Netherlands | Zuid-Holland
L) Netherlands | Noord-Brabant Ireland | Dublin-19072 | 2020 | EPI | ISL | 414584
Netherlands | Overijssel Netherlands | Noord-Holland
Netherlands | Nooré—Brabant Nethertands | Zuid Holland
Brazil | SPBR-07 | 2020 | EPI | ISL | 416028 | 2020-03-03
Netherlands | Noord-Brabant Netherlands | Noord-Brabant
Netherlands | Noord-Brabant Netherlands | Utrecht
Netherlands | Noord-Brabant Netheriands | Noord-Brabant
Netherlands | Noord-Brabant Portugal | CV62 | 2020 | EP! | ISL | 413647 | 2020-03-01
Netherlands | Gelderland
Netherlands | Zuid-Holland Netherlands | Zuid-Holland
Netherlands | Noord-Brabant Netherlands | Noord-Brabant
Netherlands | Noord-Brabant Netherlands | Zuid-Holland
Netherlands | NA Netheriands | Utrecht
- Noord-Brabant Netheriands | Gelderland
I No Netherlands | Zuid-Holland
Netherlands | NA Netherlands | NA

5.0E-6 5.0E-6




Phase 3:
Systematic
sequencing
during
exponential
growth phase

Il Austria
I France
[ Germany
N ltaly
I No confirmed travel

2019-11-25 2019-12-13 2020-01-01 2020-01-19 2020-02-06 2020-02-24 2020-03-14
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Aine O’'Toole and Andrew Rambaut
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Ongoing..
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« Monitoring of relevant mutations
« Longitudinal monitoring patients
« Househld studies

« Animal studies




Ongoing..

* Monitoring of relevant mutations
* Longitudinal monitoring patients
* Househld studies

* Animal studies
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