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OneHealth consortium

formed to investigate SARS-

CoV-2 on mink farms
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Current situation of the mink farm outbreaks in

the Netherlands
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68 farms diagnosed & culled since end of April

Most detections based on clinical signs or weekly monitoring of dead animals (ratio

~50:50)
Some after serological screening in May/June & Sept (n=6)

Most farms in South-East of the Netherlands

5 clusters, following probable human introduction, A,C,D show ongoing transmission

Higher % of throat

swab PCR pos. Sr A

minks / farm
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No mink related strains in surrounding Dutch population

Human cases in

vicinity of farms

+ 66/97 (66%) persons on the first 16 farms

PCR and/or serological positive

- 22 people PCR pos from NB17 onwards

(no active surveillance, no serology) E

- No related cases based on genome

sequences from same postal code area

Pe
Human cases in

vicinity of farms ~~»

rp

Human cases in

vicinity of farms
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Sorting by virus cluster to evaluate links with feed company

and owners/personnel

NB1A, NB1B, NB4

NB1A, NB1B, NB4 Not always same cluster for linked

farms with same owners or shared

personnel

No clear links related to feed

company, veterinarian, etc.

Close links based on sequencing
data of ErasmusMC

Farms with related sequences are

further investigated in tracking &

tracing documents to find

epidemiological links
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Latest cases in Cluster A:
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Any relation with Danish mink mutation

patterns?
Danish mink:

ORF1a ORF1b ORF3aZz

hCoV-19/minkDenmarkKL14-Farm1/2020/EPI_ISL_626351/2020-06-17
.

* Matchatcnin hCoV-19/mink/DenmaridKL11-Farm1/2020/EPI_ISL_626350/2020-06-17
»

varia nts : hCoV-19/minkDenmark/AL64-Farm1/2020|EPI_ISL_626349/2020-06-17

nCoV-19/minkDenmark/AL35-F arm3/2020/EPI_ISL_626348/2020-06-29* ORF3a
hCoV-19/mink/DenmarkiAL3-Farm1/2020[EPI_ISL_6263422020-08-14

* H182Y
hCoV-19/minkiDenmark/AL25-F arm1/2020|EPI_ISL_626347]2020-06-14

" c

[J k
=

SPp IKe hCoV-19/mink/Denmark/ADG-Farm1/20 20(EPI_ISL_626345/2020-06-14
* Y453F hCoV-19/minkiDenmark/AD40-Farm3/2020|EPI_ISL_626341/2020-06-29

hCoV-19/mink/Denmark/AD4-Farm 1/2020{EPI_ISL_6263442020-08-14

hCoV-19/minkiDenmark/AD38-Farm2/2020|EPI_ISL_626340/2020-06-18

hCoV-19/minkiDenmark/AD37-Farm3/2020|EPI_ISL_626346|2020-08-29

hCoV-19/mink/Denmark/AD3-Farm1/2020|EPI_ISL_5626343|2020-06-14



! RBM

i D614G
Danish cluster 5 &

Where are specific mutations

in the spike protein located?

Y453F

Lr

4

L452M |N

mutation

* First seen April
* Last seen August

N501T

bs,

IC391-C525
SARS-CoV-2 RBD

Lan, J, Ge, J, Yu, J. et

al. Structure of the SARS-CoV-2

spike receptor-binding domain

bound to the ACE2

receptor. Nature 581, 215-220

(2020).
https://doi.org/10.1038/s41586-
020-2180-5
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Where are specific mutations

in the spike protein located?
Latest cases in Cluster A:

(6™ Nov)

Li
250

Seng Ln And ta Se i 15% EEE Fo £50 B30

RBM

A262S Q314K
4 iN F486L
u «

(Outside binding
D614G

region) “u

IC391-C525
SARS-CoV-2 RBD

Lan, J, Ge, J, Yu, J. et

al. Structure of the SARS-CoV-2

spike receptor-binding domain

bound to the ACE2

receptor. Nature 581, 215-220

(2020).
https://doi.org/10.1038/s41586-
020-2180-5

Spike
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Can RBM mutations

influence ACE2 binding?Rs

SARS-GoV-2 RBD 336 S|

SARS-CoV RBD 323 IT!

SARS-CoV-2 RBD 387

TRGDE!
SARS-CoV RBD 374 S| D

cee ao

SARS-GoV-2 RBD 438 S SKVG

YRUFRESNLK
SARS-CoVRBD 425 TRNIDATST KZfRy

LRHGKL]

: es 8 8

SARS-CoV-2 RBD 489 Pp 3 ve 5

SARS-CoV RBD 475 rf 502 rie BO
o cos coo o

© SARS-CoV neutralizing m396 Ab epitopes

© SARS-CoV neutralizing 80R Ab epitopes

Lan, J., Ge, J., Yu, J. et al. Structure of the SARS-CoV-2 spike receptor-binding domain bound to the

ACE2 receptor.
Nature 581, 215-220 (2020). https://doi.org/10.1038/s41586-020-2180-5
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Spike 501, 453 and 452 mutation
|

vo

present in early clusters

farm

$_501

S_452

Lu Lu et al.
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Spike 486 mutation is dominant in latest

farms

farm S_486

e NB1

eo NB12

@ NB13

© NB16

© NB20

© NB21

© NB3

© NB33

© NB35

© NB36

© NB38

© NB4

© NB40

© NB43 { ;© NBA4
I

© NBA7 ls
° NB48

@ NB49

@ NBS50

® NB51

© NB52

© NBS3

@ NB8

© notfarm

gT=8"| ___.mm

Lu Lu et al.
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FA86L in only 9 other sequences wordwide
(checked on 12-11-2020, GISAID)

CETol FAEV Type sample

Scotland/CVR4501/2020 9/21/2020 EPI_ISL_585364 Original (Human)

USA/MI-MDHHS-5C22125/2020 10/6/2020 EPI_ISL_614176 Original (Human)

USA/MI-MDHHS-SC22140/2020 10/6/2020 EPI_ISL 614191 Original (Human)

bat/Yunnan/RaTG13/2013 7/24/2013 EPI ISL 402131 Original

pangolin/Guangxi/P1E/2017 2017 EPI1_ISL_410539 Original

pangolin/Guangxi/P2V/2017 2017 EPI_ISL 410542 Vero E6

pangolin/Guangxi/P4L/2017 2017 EPI_ISL_410538 Original

pangolin/Guangxi/P5E/2017 2017 EPI_ISL_410541 Original

pangolin/Guangxi/P5L/2017 2017 EPI_ISL_410540 Original
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Other persisting mutations in latest farms

may be related to F486L
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Conclusions &

ongoing research

* Dutch mink viruses contain unique S prot

(and other) mutations

* F486L mutation in mink predominant in |

infected farms Photograph: Vasily
Fedosenko/Reuters

* No spread of F486L in Dutch population

* Ongoing research to determine phenotypic
effects:

* Organoids
* Animal experiments
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Ongoing: Investigation of other RBD mutations in general
population

RBD

* N439K (n=12)
!

» Effect of RBD mutations (mink specific |
and in general population: N439K and

S477N) on virus neutralisation

SARS-CoV-2 RBD 336 S 386

SARS-CoV RBD 323 TY 373

e oa ©

SARS-CoV-2 RBD 387 437

SARS-CoV RBD 374 424

eco © °

SARS-CoV-2 RBD 438 TEIYQ as} GVEG! 488

SARS-CoV RBD 425 TS! Gl FSPLG| P-P) 474

. es = . . + ees.

SARS-CoV RBD 475 TETEI! 502
*m396 + 80R

@ ©0geo 900 ©
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Ongoing: assessment of the potential risk or role for Wildlife

Wild carnivores / Fenced farmyards and catching cages on premises

escaped mink

In progress: Risk assessment of possible role of wild carnivores in the spread of SARS-

CoV-2 between mink farms

- Observations by zoologists on/around infected and non-infected farms for

accesibility and presence of wild carnivores

— Results of first 10 visits: part of farms are accessible for marters, foxes and mink

- Collection and testing of dead Mustelids (including minks) in risk areas + feces of

marters, foxes and badgers

—> 2 escaped minks PCR positive, 10 wild mustelids PCR negative

Wildlife as Rodents: only small numbers of mice and rats caught after culling:

mechanical * 1 Rattus rattus tested 24-8 (PCR negative).

spreaders: birds,

bugs and rodents Inprogress:
- Risk assessment of possible role of birds by ornithologists (SOVON)

Bats In progress: Risk assessment of possible role of wild carnivores in the spread of SARS-

CoV-2 between mink farms

- Observations by bat experts to assess suitablility and likely presence of different bat

species
- Collection and testing of feces (validates for coronavirus surveillance in bats) and

dead bats in risk area

- Bat tracking data
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