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The first SARS-CoV-2 infection in the Netherlands was confirmed on
February 27th and an additional case one day later. The genomes of
these first two positive samples were generated and analyzed by the
February 29th.
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SARS-CoV-2 examples

Determine the geographical signature (if any)
Monitor significant changes in the genome

Outbreak investigations

Hospitals
Nursing homes
Slaughterhouses
Gyms

Schools

Fruit industry
Mink farms

US coronavirus hotspots linked to meat
processing plants

Analysis shows factories a source of virus transmission
Workers and unions urge health and safety overhaul
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Transmission of SARS-CoV-2 on mink farms
between humans and mink and back to humans

Bas B. Oude Munnink'", Reina S. Sikkema', (® David F. Nieuwenhuijse’, © Robert Jan Molenaar®, © Emmanu...
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Lassa virus example @c

« Zoonotic virus transmitted from rat to humans
« Unusual increase of cases in Nigeria in 2018
« Change in the transmission dynamics of this virus?
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« Whole genome sequencing of 220 genomes

Region (outer ring and map):

m Southwestern Nigeria

m Southeastern Nigeria

m Northern Nigeria [I11]

m Kogi State, Nigeria
Nigeria: region not
reported

m Outside Nigeria [IV]

Season (tips):
@ 2017-2018
© 2016-2017
@ 2015-2016

O Previously published
(pre-2015 seasons)

Benue River

C
**
1. ¥
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States of origin (tips in inset): 0.66 —1'| ®
@ Ebonyi, southeastern Nigeria @ Delta, southwestern Nigeria ]

' 1960 1970 1980 1990 2000 2010 2020

© Taraba, southeastern Nigeria ) ONigeria: previously published ] :
O Anambra, southeastern Nigeria  (pre-2015 seasons), no state reported 1950

* No evidence of a particular strain circulating




Mpox Clade Ib example

WHO Director-General declares
mpox outbreak a public health
emergency of international
concern

14 August 2024 | News release |Reading time: 3 min (788 words)

WHO Director-General Dr Tedros Adhanom Ghebreyesus has determined that the upsurge of mpox in the
Democratic Republic of the Congo (DRC) and a growing number of countries in Africa constitutes a public
health emergency of international concern (PHEIC) under the International Health Regulations (2005) (IHR).

Dr Tedros's declaration came on the advice of an IHR Emergency Committee of independent experts who met
earlier in the day to review data presented by experts from WHO and affected countries. The Committee
informed the Director-General that it considers the upsurge of mpox to be a PHEIC, with potential to spread
further across countries in Africa and possibly outside the continent.

The Director-General will share the report of the Committee’s meeting and, based on the advice of the
Committee, issue temporary recommendations to countries.

In declaring the PHEIC, Dr Tedros said, "The emergence of a new clade of mpox, its rapid spread in eastern
DRC, and the reporting of cases in several neighbouring countries are very worrying. On top of outbreaks of

other mpox clades in DRC and other countries in Africa, it's clear that a coordinated international response is
needed to stop these outbreaks and save lives.”

Extra attention
Extra resources
Extra funding




Diagnostic primer performance

 OPG032/D14L is the target recommended
by the CDC to differentially diagnose
Clade I versus Clade II mpox virus -->
Not working anymore

CDC recommended primers
Primers/Probe Sequence (5’ > 3') Length
Generic G2R_G Forward GGAAAATGTAAAGACAACGAATACAG 26
Primer
G2R_G GCTATCACATAATCTGGAAGCGTA 24
Reverse
Primer
G2R_G Probe FAM- 30
AAGCCGTAATCTATGTTGTCTATCGTGTCC-
BHQ1
Clade | C3L Forward TGTCTACCTGGATACAGAAAGCAA 26
Primer
C3L Reverse GGCATCTCCGTTTAATACATTGAT 24
Primer
C3L Probe FAM- 30

CCCATATATGCTAAATGTACCGGTACCGGA-
BHQ1
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G2R_G_Reverse_Primer
mpox_2L
mpox_9L
mpox_1L
mpox_3L
mpox_70
mpox_4L

C3L_Forward_Primer
mpox_2L
mpox_9SL
mpox_1L
mpox_3L
mpox_70
mpox_4L

C3L_Reverse_Primer
mpox_2L
mpox_9L
mpox_1L
mpox_3L
mpox_70
mpox_4L

C3L_Probe
mpox_2L
mpox_9L
mpox_1L
mpox_3L
mpox_70
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« We developed a novel real-time eneric MBXY (GaR ©)
PCR assay (dD14-16) to detect ’ . Reverse primer : Probe Forward primer

1, MPEY_Cladalb 1L TAGTCT TG TATCACATAATCTCRAAGCGTAAGT TCCCGEAGEACACGATAGACAACATAGATTACGGC TTCTGTATTCGTTGTC T TTACATT TTCCAT TGGAT
the neW MPXV Clade Ib Z. MPEY Cladslb_ I FTARGTCT TECTATCACATAAMT L TEAAGL GTAAGT TCLLGEALGALALGATAGALAALA TAGAT TALGLLT TCTGIAT TCGT TGTOT TTACATTT TLCAT TG
. 3, WMAPSY Clad=lb W TAGTC T TOC TATCACATAATCTCRAAGE GTAAGT TCCCGEAGGAC ACGATAGAC AACATAGATTACGGC TTCTGTATTCGT TGTE T TTACAT T T TECAT TGGAT
A, WP Lads b4 AGTCT TG TATCACATAATCTGRAAGCGTAAGTTCCCGGAGEACACGATAGAL AACATAGATTACGGC TTCTGTATTCGT TGTC T TTACATTTTCCAT TGGAT
5, WAPSY o lsdelb T TAGTCT TG TATCACATAATCTERAAGL GTAAGCT TECCGEAGGACACGATAGACAACATAGAT TACGGC TTCTGTATTCG T TGTCTTTACAT TTTCCATTGGAT
G, MPEY Cladalh 9L AGTCTTEC TATCACATAAT L TCRALGCOGTAAGT TCCCGQEAGGACACGATAGAL AAC ATAGATTACGOGL TTCTGTATTCGTTGTC T TTACATTTTCCAT TLGAT
T. KPS Cladel |:|l:|£1|"[.5.' TAGTC T TG TAT A ATAAT LT R GAAGC GTAAGT TCC LG GAG A ACOATAGAC AAC ATAGAT TACGGC TTC TGTATTCG T TG TE T TTACAT T T TECAT TLGGAT
& MRV Cladella_MHIAEM0 TeGTCTTOGCTATCACATAATCTOGAAGCGTAACTTCOCOOAGGAC ACGATAGAL AACATAGATTACGOCTTCTGTATTCGTTGTCTTTACARTTTCCATTOGAT
3, MPRY Cladellb OMSE3214 TAGTCTTGCTATCACATAATCTGRAAGCGTAAGT TCCCGOAGLACACGATAGACAACATAGAT TACGGCTTCTGTATTL TGTETTTACART TTCCATTGGAT
« The assay can be performed
. B. MPXV Clade | (C3L) , _
alongS|de Other TaqMan_based Reverse primer h Probe Forward primer

1. MPEV_Cladedn_1IL

real-time targets to detect iivEied

4, MPXY_Cladelo_4L

MPXV and distinguish between  :incasr

TR Clader OSSR S T o T T T, 5t 5 0 5 T T 5 A G 5 A AT T G AT A (5. A T el G T T G T A 5 T A AT A G

Clade I and Clade 1I. 3 MPV Cladella MN346700

C. MPXV Clade Ib (dD14-16) Reverse primer Probe . Forward primer
* We designed a specific probe - e —— e
sequence to anneal directly mmems b n e
upstream and downstream of  ipmiEEe  cnooiininn A AT e
the deletion in Clade Ib 7P ol BOOIIISS  GTTTTCCGTTTGATATAGGATGTGGACAT TTAACAATCTGACACGTGUGTGGA AT GCGCCTARTATC TAGGAG TEATTAAGTTTGGAAGTC TTTTC

g, MPY_Cladellb_OM563414 - -—=--=-=-===-=-=-=-=-==-—c-=-------o-o----soos-s-osooo=-omooo=




Zoonotic transmission versus ongoing human-to- &
human transmission SR

« APOBEC-3 mutations in the mpox example
« Qutbreak of Andes hantavirus on a cruiseship

» Lassa virus outbreak in Nigeria

- Essential for public health responses (but why)



What kind of public health response actions
would you recommend in case of zoonotic
transmission events?

® The Slido app must be installed on every computer you're presenting from SlidO
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Zoonotic transmission of mpox versus human-to- &
human transmission ecoc

Actions in case of zoonotic transmission

» Investigate the animal reservoirs
« Reducing exposure to infected animals
« Strenghening veterinary and wildlife surveillance

« Community education on hunting, handling, or consumption of
animals



What kind of public health response actions
would you recommend In case of human-to-
human transmission?

® The Slido app must be installed on every computer you're presenting from SlidO



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

Zoonotic transmission of mpox versus human-to- &
human transmission SR

Actions in case of human-to-human transmission:

» Vaccination of target groups
« Contact tracing

» Isolation

« Risk communication



Open Q&A T
« How to use WGS in future outbreak investigations?

« Anything else which you find important which was not covered yet?
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