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WHO globalinfluenza surveillance

F1968 F1973 F1979 F1987 F1989 F1992

V1968 1280 640 40 <20 <20 <20
V1973 320 1280 320 80 <40 <20
V1979 160 320 1280 160 160 20
V1987 40 80 160 1280 640 80
V1989 <20 <20 20 320 2560 640
V1992 <20 <20 <20 20 320 1280

Epidemiological Phenotype

Genotype

Phenotypes - antigenic drift (vaccine strain selection)

- Zzoonotic/emerging strains
- antiviral resistance
- diagnostic methods
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Sequencing platforms

lon Torrent PGM PacBio Minlon Gridlon

A DEPARTMENT of Erasmus MC

Image courtesy Dave Wentworth, US-CDC


http://www.illumina.com/images/systems/hiseq_2000.jpg

Transformmg the surveillance paradlg
e~ "Seqguence first surveillance”
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Genotype First

Genetically analyze all (+)

Isolate and propagate subset
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Drift/shift characterization S
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Antiviral drug resistance I;

Diagnostics

Synthetic virology
Combat emerging viruses !
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Derek Smith et. al., University of Cambridge, <53553<5%8
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Molecularbasis of antigenic drift
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159

Koel et al., Science 2013

H5 Clade 2.1

Koel et al., MBio 2014

Koel et al., JVI 2015
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Influenza virus resistance mutations

Antiviral Research 175 (2020) 104718

Contents lists available at ScienceDirect

Antiviral Research

journal homepage: www.elsevier.com/locate/antiviral

Global update on the susceptibilities of human influenza viruses to )

Check for

neuraminidase inhibitors and the cap-dependent endonuclease inhibitor R
baloxavir, 2017-2018

Emi Takashita®™*, Rod S. Daniels®, Seiichiro Fujisaki®, Vicki Gregory®, Larisa V. Gubareva®,
Weiijuan Huang®, Aeron C. Hurt®, Angie Lackenby’, Ha T. Nguyen®, Dmitriy Pereyaslov®,
Merryn Roe®, Magdi Samaan”, Kanta Subbarao®, Herman Tse!, Dayan Wang®, Hui-Ling Yen/,
Wengqing Zhang"”, Adam Meijer"

https://gisa
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NGS-based surveillance

- RNA Isolation (1 hour)
- Multi-segment RT/PCR (4 hours)

- PCR purification (30 minutes)
- Library prep (1 hour)

- Start sequence run (5 min)

- Real time base calling (20.000 bp read in 10 min)
- Max run 16-48 hours

- Analyses
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Influenza surveillance

WL, - Erasmus approach: sequence first -

BT
sample
Previous: Now: — __ Sentinel GPs
1. Culture 1. Sequence ~1000 .
2. HI/VN, resistance 2. Culture 100s Hospitals
3. Sequence 3. HI/VN, resistance 10s

Similar numbers, similar output of totally characterized samples

Last year: ~1800 (overshoot)
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