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Notes

Notes from the Editor

Mink production has become part of the COVID  2020. This included breeding animals. Subsequently,
pandemic with a concern that the production may afbout 15 million mink wereulled. In addition, a tem-
fect the pandemic and the fight against it. At the samgorary ban on mink farming was introduced until the
time, the production itself is strongly affected by theend of 2021. These dramatic decisiatsohave se-
pandemic. rious consequences for the associated industries that
manufacture and sell technical equipment such as
Coronavirus outbreaks are now reggor on mink feeding and pelting maafes and feed kitchensas
farms in Canada, Denmark, Greece, Italy, Lithuanighey will have to close as well.
the Netherlands, Russia, Spain, Sweden and the
United States. The infection originates from humansAn urgent question is whether the crisis in the mink
The virus is then observed to spread rapidly on thgroduction could have been handled in a different
infected farms and potentially to otHarms. way. Thus, what is the learning from the COV1DB
pandemic. Attention is drawn to the fact, that the nor-
Danish researchers have attempted to reveal how th@l nodel where authorities, the industry and the sci-
virus infection can potentially spread from farm toentific communities collaborate and find constructive
farm, but so far without success. Samples from wildorwardlooking solutions has not been used in this
animals, cats and domestic animals such as rabbitentext. A timely effort including all relevant parties
and poultry have been investigated buimfections and their experience and knowledge should fthven
with Coronavirus were shown. Besides, high fencelasis for viable solutions. Furthermore, the closure of
made of concretemake wild animals an unlikely all farms and related industries in the autwwh®020
source of infection. Results of analyses of severatill challenge reestablishment of Danish mink pro-
feed samples did not show the presence of Coronduction in 2022.
virus either. Airborne transmission betweemfa is

assumed unlikely, as Coronavirus is a fragile RN/Many studies have been performam investigate
virus. In addition, no viruses were found in 100 ai coronavirus infection in animals and the transmission
samples taken inside or outside the farm fences. A of the virus from humans to animals and vice versa to
hough Coronavirus was detected on the foot of a si ynderstand the humamimal interface and the dy-
gle gull, its spread by birds is also cafesied un- namics in the spread of the disease. Several of these

likely. In addition, preventive measures such as ttstudies are reported in thissiuie of Scientifur.
creation of zones, isolation, protective equipment ar

]Eestinghj have not S.t?(pﬁEd the infection. 'nfeCtir?n‘Aleutian Disease caused by Aleutian Disease Virus
rom humans to min av;z bee;n detegtizd but ha'45 heen a problem for the mink production for a long
not been documented as the only sourdefettion. e Results from an article published in this issue

. , . . of Scientifur indicate that heating of equipment, such
Crucial _and with pot(_entlal consequences formng, g hest b dorae lsast 1 hoar wi :emedy
producjuon, howeve;r, is that the infection can al_so Eihe problem by rendering the virus inactive.
transmitted from mink to humans. The concern is the
generation of several mutations in Coronavirus in theor information of the XllI International Scientific
large number of mink on the farmand that these Congress in Fur Animal Production (the IFASA Con-
mutations may reduce or eliminate the effect of vacgress 2021), planned to be held in Warsaw, Poland on
cines. 24-26 August 2021, pleaseonsult the conference

webpagehttps://ifasa2020.pl/
This concern led the Danish government to order the
culling of all mink in Denmark in early November

Vivi Hunnicke Nielsen

Editor Scientifur
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Effect of Heat-Treated Aleutian Disease Virus in Mink

M. Sokacz, J. S. EasleyJ. Link, S. Bursiah T. M. Taxis
1Department Of Animal Science, Michigan State University, East Lansing, Michigan 48824, USA
2Mink Veterinary Consulting and Research Servisienbeulah, Wisconsin 53023, USA
Corresponding author: T. M. Taxigkistas@msu.edu

Abstract abortions, lower pelt qualityand death of animals
The mink industry has been affected by Aleutian disdue to secondary infectionifuch et al., 201p
ease virus (ADV) for decades. As such, ADV has

been one of the | eadi ngAninalsirfeetséd withfAD\ nflagbe Mfiectidus beforel u s t

economic decline. The aim of this study was to exshowing any signs of the disease. Since mink are
amine the effectiveness of heat treatment to inacthoused in close quarters, this allows ADV to spread
vateADV as a method to decontaminate mink farmguickly between animals. Whehe virus is present
equipment. Thirtysix mink were obtained from an on a farm, it is common practice for the farm to de-
established ADVhegative farm to test the virulence populate the herd and decontaminate the facility be-
of isolated virus heated at two different temperaturefpre repopulation. This process can take up to several
for two different time periods. Upon arrival at Mich- months with no revenue. The present study investi-
igan State University, animals were randomly asgates the use of viral haagctivation as a decontam-
signed to one of the six treatment groups: negativi@ation method. The use of heat to inactivate the virus
control, positive control (unheated virus), viruson nest boxes and various portable equipment may
heated at 70 for 1 or 2 hours and virus heated athelp prevent the reoccurrence of ADV after repopu-
803 for 1 or 2 hours. Each animal was inoculatedation.

with ADV at a concentration of 10 x TWiral cop-

ies/mL. Animals weighing less than 1.0 Kg receivedviethods and Materials

0.3 mL of the virus while animals weighing greaterEthics Statement

than 1.0 kg received 0.6 mL. Twergjght days later, All research procedures fthis trial were approved
blood and tissues samples were collected from ey the Michigan State University (MSU) Institutional
thanized mik, and ADV was detected via quantita-Animal Care and Use Committee (PROTO
tive polymerase chain reaction (QPCR). Aleutian dis201900146).

ease virus heated to #0for 1 and 2 hours was de-

tected via PCR and therefore considered virulenfAnimals and housing

However, ADV heated to 80 for 1 and 2 hours, was Thirty-six natural dark female mink were obtained
undetected via PCRnd therefore considered inac-from an established AD¥iegative commercial mink

tive. These results suggest that heating equipmerigrma nd transported to MSU’

such as nest boxes, to380for at least 1 hour is ade- Containment Facility. The trial was conducted in two

quate to render ADV inactive phases. Phase one included 18 mink that were 12 *
0.18 weeks old, and phase two included 18 mink at
Introduction 23 + 0.14 weeks of age. Twelvand 23weekold

Aleutian disease virus (ADV) is a persistent parvovimink are onsidered juveniles, therefore age should
rus that is considered e the most important infec- not be considered an experimental variable. Mink in
tious disease influencing the economic losses of s@ach phase were randomly assigned to one of six
already struggling commercial mink industrytreatment groups with each group having a desig-
(Reichert et al., 2094In 2019, the United States hadnated room. Animals were acclimated for one week
a $25.1 million decrease in value of pelts producegrior to the begining of each phase.
compared to 2018 (USDA020). The predominant
effect of ADV is the suppression of the immune sysMink were individually housed in stainlesteel
tem in those animals infected (Porter et al., 1980)nesh cages 76.2 cm long x 30.5 cm wide x 45.7 cm
Commercial mink farms with AD\positive herds high elevated approximately 1 m above the floor.
can experience a decrease in fertility, spontaneous Each cage contained a resting platform. Water was
provided ad libitum by a nipple drinke Animals

S
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were provided feed once daily. Thed2ekold an- WVDL, is the number of cycles requiréar the flu-
imals were fed Purina Friskies Liver and Chicken cabrescent signal to exceed background. Values of less
food and the 23veekold mink were provided a diet than or equal to 36 are considered positive. Values
of chopped liver, egg, and instant oatmeal to mimithat range from 340 indicate minimal amounts of
the wet diet they were accustomed targpbn the target nucleic acid and may represent environmental
commercial farm. contamination.

Virus preparation Results and Discussin

The ADV administered to mink was prepared by theClinical sighs

Wisconsin  Veterinary Diagnostic  Laboratory Phase one animals, those injected with virus heated
(WVDL; Madison, WI). Samples of purified virus to 80°C, showed no clinical signs indicative of ADV
were heated at 301 803 for 1 or 2 hour8The infection. However, one animal in the negative con-
negative control was the virus vehicle (phosphatetrol group refused to eat and was subsequently eu-
buffered saline) and the positive control was unthanized due to loss of body weigl®ne animal in
heated purified virus. The virus samples were storetthe 78 1-hour group was unable to recover from the

at-803 until the day of administration. initial injection of the ketamine/xylazine cocktail,
and two animals in the same group died during the
Virus Injection 28-day observation period without showing any clin-

The 12weekold mink were anesthetized with30 ical signs. Two animals, one edchthe 7@ 1-hour

mL of a 10:1 ketamine (100 mg/mL):xylazine (20and 7@ 2-hour groups, were euthanized when they
mg/mL) cocktail administered intramuscularly (IM) showed signs indicative of ADV infection.

and 23weekold mink were administered 0.6 mL of

the cocktail. While anesthetized, each mink wagPCR

weighed and a 1 mL blood sample taken from the jugdeating of ADV affected the ability to detect the vi-
ular vein Following blood collection, mink were ad- rus by gPCR in mink tissues 28 days after being ad-
ministered by intraperitoneal injection 0.5 mL of theministered. Results presentedliable 1 indicate that
appropriate virus preparation. Phase one mink wergrus heated to 80 for either 1 or 2 hours inactivated
injected with virus heated at 80 for 1 or 2 hours (6 the virus, preventing infection. However, virus
animals per group) as well as the positive and negaeated to 79 for 1 or 2 hours was infectious as CT
tive control preparations (3 animals per group). Phasalues were below 40. There was one negative con-
two mink were injected with the virus heated a 70 trol animal that had a CT wa of 39.1, which was
for 1 or 2 hours (6 animals per group), positive (3 anattributed to sample contamination rather than infec-
imals) or negative (3 animals) control preparations. tion.

Observations The present study demonstrated that heat treatment of
Mink were monitored daily fosigns of iliness (rough ADV can be an effective method for inactivating
fur coats, nose and/or eye discharge) and weigheDV. All of the mink in theB03 group tested nega-
weekly during the 2&lay trial. Mink that died or tive for infective ADV.Therefore, heating the virus
were euthanized prior to the end of the trial becauder 2 hours was no more effective than heating for 1
of clinical signs including loss of body weight werehour. Furthermore, CT values for the mink injected

frozen for subsequent c®psy. with the virus heated a3 for 1 hour were similar
to those mink administered virus heated® for 2
Necropsies hours.

At the end of the 28lay trial, mink were injected in-

tramuscularly with the ketamine/xylazine cocktail.Currently the method to deal with an ADV outbreak
Once unconscious, mink were individually eu-is continuous decontamination and repopulation. A
thanized by carbon dioxide and necropsied with thgrevious study indicated that removal of organic ma-
spleen, liver, blood, and mesentdgimph node be- terial and chemical disinfection of cages is a-iiaQ

ing collected for subsequent quantitative polymerasgrocess (Prieto et al., 2014). Using an Steat treat-
chain reaction (QPCR) detection of the virus by thenentfor 1 hour as a decontamination method would
WVDL. A cycle threshold (CT) value was recordedallow for decreased time required for repopulation on
with each gPCR assay. A CT value, as defined by thefarm. Denmark has experienced an 85% decrease in

1C
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the number of ADV positive farms by the use of conHeat inactivation of ADV is a useful tool for decon-
tinuous eradicationAasted et al., 1998 Farmers tamination of equipment. We found the temperature
who are in countries not as successful as Denmathkat the virus is subjected to is more critical than the
may be able to utilize heat treatment to aid in theitime the virus is heated.h& effective temperature
ADV decontamination process. A quicker sanitatiorand duration of heating for ADV inactivationas/
period will allow for less down time and economic803 , for at least 1 hour.

losses.

Table 1
The effect of injecting mink with Aleutian disease virus (ADV) heatedi0at or 80° C for 1 or 2 hours on quantitative
polymerase chain reaction (qPCR) detection of virus in tissues.

Animal Number Virus Preparation Injecte¢ ADV gPCR Result CT Valué
401 Vehicle Negative -
402 Vehicle Negative -
501 Vehicle Negative -
502 Vehicle Negative -
503 Vehicle Positive 39.1
101 Unheated virus Positive 14.5
102 Unheated virus Positive 14.2
103 Unheated virus Positive 13.9
801 Unheated virus Positive 18.4
802 Unheated virus Positive 18.5
803 Unheated virus Positive 18.0
201 80° C—1 hour Negative -
202 80° C—1 hour Negative -
203 80° C—1 hour Negative -
204 80° C—1 hour Negative -
205 80° C—1 hour Negative -
206 80° C—1 hour Negative -
301 80° C-2 hour Negative -
302 80° C-2 hour Negative -
303 80° C—2 hour Negative -
304 80° C-2 hour Negative -
305 80° C-2 hour Negative -
306 80° C-2 hour Negative -
601 70° C—1 hour Positive 19.9
603 70° C—1 hour Positive 15.9
604 70° C—1 hour Positive 15.9
606 70° C—1 hour Positive 18.7
701 70° C—2 hour Positive 20.4
702 70° C—2 hour Positive 20.3
703 70° C—2 hour Positive 19.5
704 70° C—2 hour Positive 15.8
705 70° C—2 hour Positive 17.3
706 70° C—2 hour Positive 17.5

ICycle threshold (CT) values = 40 were considered a neg
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Abstracts

BREEDING, GENETICS AND REPRODUCTION

Combined analysis of grouprecorded feed intake
and individually recorded body weight and litter
size in mink

MadsenMD?, Villumsen TM!, Hansen BK?, Mgller
SH, Jensen Y Shirali M*

'Department of Molecular Biology and Genetics,
Aarhus University, 8830Tjele, Denmark.
’KopenhagenFur Consulting, Agro Foodpark 15,
8200Aarhus, Denmark.

3Department of Animal Science, AarHusiversity,
8830Tjele, Denmark.

RFI did not significantly alter BW. In addition, selec-
tion on RFI in either sex did not affect LS21. Genetic
correlationbetween sexes for FI and BW was high
but significantly lower than unity. The high correla-
tions across sex allowed for selection on standardized
averages of animals' breeding values (BVs) for RFI,
FI and BW, which yielded selection responses ap-
proximatelyequal to the responses obtained using the
sexspecific BVs. The results illustrate the possibility
of selecting against RFI in mink with no negative ef-
fects on BW and litter size.

Animal 2020 Sep; 14(9): 1793801.
Doi: 10.1017/S1751731120000762.
Epub2020 Apr 23.

In the mink industry, feed costs are the largest varia-

ble expense and breeding for feed efficient animals Bamilial disease history and fur color type are as-
warranted. Implementation of selection for feed effisociated with urinary tract disease in farmed

ciency must consider the relationships between feadink (Neovison vison)

efficiencyand the current selection traits BW and lit-

ter size. Often, feed intake (FI) is recorded on a cagdundbjergk?, Tolver A%, SebbeloV?, Clausen

with a male and a female and there is sexual dimof*, LundfoldJ®, HammerAS

phism that needs to be accounted for. Study aims

were to (1) model group recorded Fl accounting fofDepartment of Veterinary and Anal Sciences,
sexualdimorphism, (2) derive genetic residual feedrFaculty of Health and Medical Sciences, University
intake (RFI) as a measure of feed efficiency, (3) exef Copenhagen, Ridebanevej 3, 1870 Frederiksberg
amine the relationship between feed efficiency an@, Denmark; LVK Dyrleegerne A/S, Fynsvej 8, 9500
BW in males (BWM) and females (BWF) and litter Hobro, Denmark.

size at day 21 after whelping (LS21) in Danish browrData Science Lab, Department of Mathematical
mink ard (4) investigate direct and correlated re-Sciences, University of Copeden, Universi-

sponse to selection on each trait of interest. Feed itetsparken 5, 2100 Kgbenhavn @, Denmark.

take records from 9574 cages, BW records on 16 78Repartment of Veterinary and Animal Sciences,
males and 16 875 females and LS21 records on 64#aculty of Health and Medical Sciences, University
yearling females were used for analysis. Genetic paf Copenhagen, Ridebanevej 3, 1870 Frederiksberg
rametersfor FI, BWM, BWF and LS21 were ob- C, Denmark.

tained using a multivariate animal model, yielding’Danish Fur Breeders Research Centdgrningve;
sexspecific additive genetic variances for Fl and BW112, 7500 Holstebro, Denmark.

to account for sexual dimorphism. The analysis wa%Kopenhagen Fur a.m.b.a., Langagervej 60, 2600
performed in a Bayesian setting using Gibbs sanGlostrup, Denmark.

pling, and geneti®FI was obtained from the condi-

tional distribution of FI given BW using genetic re- Mink urinary tract disease (MUTD) and mink fatty
gression coefficients. Responses to single trait seleliver disease (MFLD) constitute two important dis-
tion were defined as the posterior distribution of geease entities in the mink production associatéd w
netic superiority of the top 10% of animals after consudden mortality and economic loss. Genetic factors
ditioning on he genetic trends. The heritabilitiesor heritability of the diseases have not previously
ranged from 0.13 for RFI in females and LS21 to 0.5been investigated. Since mortality associated with
for BWF. Genetic correlations between BW in bottMUTD and MFLD mainly occurs in the young im-
sexes and LS21 and FI in both sexes were unfavoimature mink, a potential genetic predisposition
ble, and single trait selection on BW in either se.would rarely be passed on by the mink itself but po-
showed increaskeF| in both sexes and reduced littertentially by relatives. This study aimed to investigate
size. Due to the definition of RFI and high geneticfamilial aggregation of MUTD and MFLD based on
correlation between BWM and BWF, selection ordata from four generations of mink on a research
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farm. The study included a total of 27,511 mink ofSirius University of Science and Technology, Sochi,
brown am black color type with a post mortem prev-Russia, 354340.
alence of 0.8% for MUTD (n = 221) and 0.5% for°Department of Psychiatry, University of Massachu-
MFLD (n = 138) within a year from birth. The prev- setts Medical School, Worcester, MA, 01604, USA.
alence in the color types brown and black were 0.6%
and 1.6% for MUTD and 0.5% and 0.7% for MFLD. Over 35 fur colours have been described in American
Family history of MU'D in breeding animals was mink (Neovison vison), oglsix of which have been
found to be associated with a significantly highe previously linked to specific genes. Moyle fur colour
probability of MUTD leading to mortality in off- belongs to a wide group of brownish colours that are
spring (p = 0.012, RR = 1.7; CI [£24]), however highly similar to each other, which complicates se-
this association was not significant for MFLD (p =lection and breeding procedures. We performed
0.163, RR = 1.5; CI [0:2.7]). Mink of the color type whole genome sequencing fiovo American minks
black showed significantly higher risk of MUTD (RR with Moyle (m/m) and Violet (a/a m/m /p/p) pheno-
=2.6; CI[2.03.3]) and MFLD (R=1.6; CI [1-2.2]) types. We identified two frarghift mutations in the
compared to brown mink. The results indicate thegene encoding Rawlated proteir8B8 (RAB38),
genetic factors may play a role in understandinwhich regulates the trafficking of tyrosinasentain-
MUTD and that selectiverbeding may contribute to ing vesicles to maturing melanosomdse results
reduce mortalities associated with this disease. highlight the role of RAB38 in the biogenesis of mel-
anosomes and melanin and the genetic mechanism

Research in Veterinary Science contributing to hair colour variety and intensity.
2020 Dec;133:326331. These data are also useful for tracking economically
Doi: 10.1016/j.rvsc.2020.10.026. valuable fur traits in mink breedingggrammes.

Epub 2020 Nov 1.
Scientific Report2020 Sep 28; 1(1): 15876.
Doi: 10.1038/s41598®20-722395.
Genome analysis of American minks reveals link
of mutations in Rasrelated protein-38 gene to
Moyle brown coat phenotype Complex intragene deletion leads to oculocutane-
ous albinism in tanuki (Japanese raccoon dog)
ManakhovAD?3 MintsevaMY*?, Andreev
IA?, UralskyLI*, Andreeval V2, Trapezov MaeY!, NagaraK!, MiyazakiM?, Katsura
OV*® Rogae\E|®"8?° Y3, EnomotoY?, KogaA®

Department of Genomics and Human Genetics, ‘lida City Zoo, lida, Nagano 396046, Japan.
Vavilov Irstitute of General Genetics, Russian “Manabu Miyazaki Photography Office, lijima, Na-
Academy of Sciences, Moscow, Russia, 119333. gano 3993705, Japan.

Center for Genetics and Genetic Technologies, *Primate Researchstitute, Kyoto University,
Faculty of Biology, Lomonosov Moscow State Uni- Inuyama, Aichi 4848506, Japan.

versity, Moscow, Russia, 119192.

3Sirius University of Science and Technologyso Genome2020 Oct; 63 (10): 51-523.

Russia, 354340. Doi: 10.1139/ger2020:0049.Epub 2020 Aug 12.
4Department of Animals and Human Genetics, Insti-

tute of Cytology and Genetics, Siberian Branch of

the Russian Academy of Sciences, Novosibirsk, RuBifty Years of Research on European
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°Novosibirsk State University, Novosibirsk, Russia, Are We Now in Studies onOne of the Most En-
630090. dangered Mammals?
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Academy of Sciences, Moscow, Russia, 119333.
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%Polish Society for Conservation Genetics LUTRE- “Conservation Genome Resource Bank for Korean

OLA, Maciejkowa 21 St., 7484 Szczecin, Poland. Wildlife (CGRB), Research Institute for Veterinary
Science and College of Veterinary Medicine, Seoul

The purpose of this review is to present the currerfiational University, Seoul, 08826, Republic of Ko-

state of knowledge about the genetics of Europeaea.

mink Mustela lutreolaL., 1761, which is one of the

most endangered mammalian species in the worl@&enes and Genomicg020 Sep; 42 (9)L0751085.

This article provides a comprehensive description dDoi: 10.1007/s1325820-009722.

the studies undertaken over the last 50 years in terrepub 2020 Jul 28.

of cytogenetics, molecular genetics, genomics (in-

cluding mitogenomics population genetics of wild

populations and captive stocks, phylogenetics, phyA comparative phylogenomic analysis of SARS

logeography, and applied genetics (including identiCoV-2 strains reported from northuman mam-

fication by genetic methods, molecular ecology, andhalian species and environmental samples

conservation genetics). An extensive anetatgate

review and criticahnalysis of the available specialist Ul-RahmanA!?3 Shabbir MAB?, Aziz MW, Yaqub

literature on the topic is provided, with special referS', MehmoodA®, RazaMA?®, ShabbirMZ’

ence to conservation genetics. Unresolved issues are

also described, such as the standard karyotype, syFaculty of Veterinary and Animal Sciences, Mu-

tematic position, and wholgenome sequencing, and hammad Nawaz Shareef University of Agriculture,

hotly delated issues are addressed, like the origin dflultan, 66000, Pakistan.

the Southwestern population of the European minKnstitute of Microbiology, University of Veterinary

and management approaches of the most distinahd Animal Sciences, Lahore, 54600, Pakistan.

populations of the species. Finally, the most urgeriQuality Operations Laboratory, Univsity of Vet-

directions of future research, based on the researehinary and Animal Sciences, Outfall road, Lahore,

guestiors arising from completed studies and the im54600, Pakistan.

plementation of conservation measures to save afhstitute of Microbiology, University of Veterinary

restoreM. lutreolapopulations, are outlined. The im- and Animal Sciences, Lahore, 54600, Pakistan.

portance of the popularization of research topics réVeterinary Research Institute, Zarar Shaheed road,

lated to European mink genetics among scientists sahore, 54000, Pakistan.

highlighted. ®Faculty of Veterinary and Animal Sciences, Mu-
hammad Nawaz Shareef University of Agriculture,

Genes (BaselR020 Nov 11; 11(11): 1332. Multan, 66000, Pakistan.

Doi: 10.3390/genes11111332. 'Quality Operations Laboratory, University of Vet-

erinary and Animal Sciences, Outfall road, Lahore,
54600, Pakistan.

Phylogenetic relationships between different rac-

coon dog(Nyctereutes procyonoidegppulations Coronaviruses (Co%) infect a wide range of domes-

based on four nuclear and Y genes tic and wild mammals. These viruses have a potential
and tendency to crospecies barriers and infect hu-
Hong YE"? LeeH?, Kim KS®, Min MS' mans. Novel human coronavirus 264GoV (hCo\

19) emerged from Wuhan, China, and has caused a
'Conservation Genome Resource Bank for Korean global pandemic. Genomiedtures of SARE0V-2
Wildlife (CGRB), Research Institute for Veterinary may attribute intespecies transmission and adapta-
Science and College of Veterinary Medicine, Seoultion to a novel host, and therefore is imperative to ex-
Natioral University, Seoul, 08826, Republic of Ko- plicate the evolutionary dynamics of the viral ge-
rea. nome and its propensity for differential host selec-
2Environmental Health Research Department, Na- tion. We conducted an in&ib analysis of all the cod-
tional Institute of Environmental Research, Incheoning gene sequences of SAK®V-2 strains (n = 39)

22689, Republic of Korea. originating from a range of nemuman mammalian
3Department of Natural Resource Ecology and species, including pangolin, bat, dog, cat, tiger, mink,
Management, lowa State University, Amas, mouse, and the environmental samples such as
50011, USA. wastewater, air and surfacansples from the door
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handle and seafood market. Compared to the refeDoi: 10.1016/j.pbiomolbio.2020.10.006.

ence SARSCoV-2 strain (MN908947; WuhaHu-  Online ahead of print.

1), phylogenetic and comparative residue analysis re-

vealed the circulation of three variants, including

hCoV-19 virus from humans and two hCd@-re- A role for Msx genes in mammalian embrgnic

lated precursors from bats and pangolins. A lack adiapause

obvious differences as well as a maximum genetic

homology among dog cat, tiger, mink-, mouse, Cha J*? FenelonJC?, Murphy BD* ShawG?®, Ren-

bat and pangolirderived SARSCoV-2 sequences freeMB3 DeySK

suggested a likely evolution of these strains from a

common ancestor. Several residue substitutions wetBivision of Reproductive Sciences, Cincinnati Chil-

observed in the receptbinding domain (RBD) of dren's Hospital Medical Center, USA.

the spike protein, concluding a promiscuous nature 8Present address: Division of Diabet&)docrinol-

the virus for host species where genomic alternatioregy, and Metabolism, Department of Medicine,

may be required for the adaptation to novel tsost Vanderbilt University Medical Center, USA.

However, such speculation needs in vitro investigaiSchool of Biosciences, University of Melbourne,

tions to unleash the influence of substitutions towardslelbourne, Australia.

speciegump and disease pathogenesis. “Centre de recherche en reproduction et fertilité,
Université de Montréal, Québec, Catza

Molecular Biology Report2020 Nov; 4411):

92079217. Mammalian embryonic diapause is a reproductive
Doi: 10.1007/s1103820-058795. phenomenon defined by the reversible arrest in blas-
Epub 2020 Ocg6. tocyst development and metabolic activity within the

uterus which synchronously becomes quiescent to
implantation. This natural strategy, evident in rove
Human coronavirus spike proteinhost receptor 130 species across eight orders, can temporally un-

recognition couple conception from delivery until conditions are
favorable for the survival of the mother and newborn.
Guruprasad_* While the maternal endocrine milieu has been shown

to be important for this process, the locallecolar
School of Chemistry, University of Hyderabad, Hy-mechanisms by which the uterus and embryo achieve
derabad, 500046, India. guiescence, maintain blastocyst survival and then re-

sumes blastocyst activation with subsequent implan-
A variety of coronaviruses (CoVs) have infected hutation in response to endocrine cues remains unclear.
mans and caused mild to severe respiratory disea:Here we review the first evidence that gheximal
that could result in mortality. The human CoVsmolecular control of embryonic diapause is con-
(HCoVs) belong to the genera@fandp-CoVs that served in three unrelated mammalian species which
originate in rodents and bats and are transmitied employ different endocrine programs to initiate dia-
humans via zoonotic contacts. The binding of virepause. In particular, uterine expression of muscle
spike proteins to the host cell receptors is essential iIsegment homeoboXvisXy) genedvisxlor Msx2per-
mediating fusion of viral and host cell membranes tsigs during diapause, followed by downregulation
cause infection. The SARSoV-2 originated in bats with blastocyst reactivation and implantation.
(RaTG13 SARSCoV) and is transmittecbthumans Mice (Mus musculusyith conditional inactivation
via pangolins. The presence of 'PRRA' sequence i of MsxlandMsx2in the uterus fail to achieve dia-
tif in SARS-CoV-2 spike proteins from human, dog, pause and reactivation. Remarkably, the nfiio-
cat, mink, tiger and lion suggests a common viral ervison visonpnd tammar wallabgMacropus eu-
try mechanism into host cells. In this review, we disgenii)share this pattern ®fSX1lor MSX2expres-
cuss structural features of HCoV spike pins and sion as in mice during delayit persists during dia-
recognition of host protein and carbohydrate rece|pause and is rapidly downregulated upon implanta-
tors. tion. Therefore, these findings were the first to pro-

vide evidence that therare common conserved mo-
Progress in Biophysics and Molecular Bio-lecular regulators in the uterus of unrelated mammals
lology. 2020 Oct 31; S0078107 (20) 301143. during embryonic diapause.
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Bioscientifica Proceeding2020; 10: 4451. Tukey'stestgp<s 0. 05. Statistical

Doi: 10.1530/biosciprocs.10.002. ferences between species were found for the follow-
ing parameters: head length, width, perimeter and
area; acrosome area; tail, end piece, and total sperm

Morphometric Characteristics of the Spermato- length; roughnessna regularity. The differences in
zoa of Blue Fox Alopexlagopug and Silver Fox the size and shape of sperm can be used to establish
(Vulpes vulpey reference patterns for fox sperm enabling more accu-

rate species identification.
Andraszek!, BanaszewskB?, Szeleszczuk
O? KuchtaG § a dWf, Szesiakowska? Animals (Basel)2020 Oct 20; 10 (10): 1927.

Doi: 10.3390/ani10101927.
YInstitute of Animal Science and Fisheries, Faculty
of Agrobioengineering and Animal Husbandry,
Siedlce University of Natural Sciences and HumaniNUTRITION, FEEDING AND MANAGEMENT
ties, Prusa 14 Str, 0810 SiedlcePoland.
2Department of Animal Reproduction, Anatomy andComparative analysis of the gut microbiota of
Genomics, Faculty of Animal Sciences, University ahe blue fox(Alopex lagopuskand raccoon dog
Agriculture in Krakow, Mickiewicza 24/28 Str,-30  (Nyctereutes procyonoides)
059 Krakoéw, Poland.

Liu HY, Li Z4, SiHY, Zhorg WA, Fan Z4, Li G?
The results presented in this study are the first such
extensive characterizah of the sperm morphometry !Institute of Special Animal and Plant Sciences, Chi-
of the blue fox Alopex lagopusand silver fox Yul-  nese Academy of Agricutal Sciences, 4899 Juye
pes vulpek as representatives of the family CanidaeStreet, Changchun, 130112, Jilin, China.
Canine spermatozoa, especially the sperm of farméthstitute of Special Animal and Plant Sciences, Chi-
foxes, are not often described in studies on reprodunese Academy of Agricultural Sciences, 4899 Juye
tion. The aim othe study was a detailed comparisonStreet, Changchun, 130112, Jilin, China.
of the morphometric dimensions and shape of tr
sperm of two fox species: silver fox and blue fox. SeArchives of Microbiology2020 Jan; 202 (1): 135
men collected from 10 silver foxes and 10 blue foxe$42.
was used for the study. The specimens were stain&sbi: 10.1007/s0020:819-0172210.
with silver ntrate. Measurements were performed oEpub 2019 Sep 18.
the length, width, perimeter, and area of the head; tl
area of the acrosome and its coverage; the length
the midpiece and its coverage; the length of the tailll -trans-retinoic acid inhibits mink hair follicle
and the length of the end piece of the tail. In addjti growth via inhibiting proliferation and inducing
four head shape indices were calculated: ellipticityapoptosis of dermal papilla cells through TGF
elongation, roughness and regularity. The following2/Smad2/3 pathway
values for the morphometric parameters and shape
indices were obtained for blue fox and silver fox, reNanW, Li G?, SiH*, Lou Y3, WangD*, Guo
spectively: head lengtb.72 pum and 6.33 pnhead R, ZhangH®
width-4.54.um and 4.21 pm; head perimel&11
um and 17.37 um; head ar24.94 pmiand 21.11 'College of Animal Science and Technology, Jilin
um?; acrosome arehl.50 pnt and 10.92 purf mid-  Agricultural University, Changchun, Jilin, 130118,
piece lengtkl2.85 um and 12.79 um; tail end piecePeople's Republic of China; State Key Laboratory of
length3.44 pm and 3.28 pm; tail lengb.23 pm  Special Economic Animal Molecular Biology, Insti-
and 65.0 pm; acrosome covera@?.43% and tute of Special Animal and Plant Sciences, Chinese
52.83%; midpiece coverag®.71% and 19.65%; Academy of Agricultural Sciences, Changchun, Ji-
sperm lengtfv1.95 um and 71.42 um; ellipticky lin, 130112, People's Republic of China.
1.49 and 1.52; elongatielm19 and 0.20; roughness °State Key Laboratory of Special Economic Animal
0.84 and 1.88; regularity.09 and 0.99. The signifi- Molecular Biology, hstitute of Special Animal and
cance of differences beéen species was verified by Plant Sciences, Chinese Academy of Agricultural
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Sciences, Changchun, Jilin, 130112, People's Re- Results

public of China. No significant difference was observed among the
3College of Animal Science and Technology, Jilin treatments for the proportion of animals positive for
Agricultural University, Changchun, Jilin, 130118, antibodies against the virus measured by the counter
People's Republic of China. immunoelectrophoresis (CIEP), viremia measured by
“Changli Animal Disease Prevention and Control PCR, antibody ter measured by quantitative ELISA,
Center, Changli, Hebei, 066600, People's Republictotal serum protein measured by a refractometer or

of China. elevated levels of gamma globulin measured by io-
°College of Animal Sence and Technology, Hebei dine agglutination test at the sampling occasions. At
Normal University of Science and Technology, the termination of the experiment on 451 dpi, there

Qinhuangdao, Hebei, 066004, People's Republic o'were no differaces among treatments for antibody
China; State Key Laboratory of Special Economic titer measured by CIEP, total serum protein, albumin,
Animal Molecular Biology, Institute of Special Ani- globulins, albumin:globulin ratio, alkaline phospha-

mal and Plant Sciences, Chinese Asrag of Agri- tase, gammaglutamyl transferase, and proportions of

cultural Sciences, Changchun, Jilin, 130112, Peo- PCR positive spleen, lymph node or bone marrow

ple's Republic of China. samples, but bled urea nitrogen and creatine levels
were significantly lower in the 1.5% kelp supple-

Acta Histochemica2020 Oct; 122 (7): 151603. mented group than in the controls.

Doi: 10.1016/j.acthis.2020.151603.

Epub 2020 Aug 17. Conclusion

Kelp supplementation improved kidney function of
mink infected with AMDV with no effect on liver
Dietary supplementation of Ascophylum function, immune response infection by AMDYV or
nodosum improved kidneyfunction of mink chal-  virus replication.
lenged with Aleutian mink disease virus

1.0

Kelp meal
1.50%

Farid AH', SmithNF*
'Department of Animal Science and Aquaculture, 067
Faculty of Agriculture, Dalhousie University,
Truro, Nova Scotia, B2N 5E3, Canada.

0.4+

Viremia frequency

’Perennia Food and Agriculture, Bible Hill, Nova 024

Scotia, B4N 1J5, Canada.
%Present Address: Farm Credit Canada, 332 Wil- oo | | | | [
low St,Truro, Nova Scotia, B2N 5A5, Canada. o o - o 155 366 451

Days post-inoculation

BaCkgrOU!"_d _ _ Fig. 1.Frequency of viremic mink of the kekupple-
Feed additives which can ease the negative effects mented and control groups on different pistculation

infection by the Aleutian mink disease virusdays
(AMDV) are of interest to mink farmers. The effect: 11+
of kelp meal (Ascophylum nodosum) supplement: £ o]
tion on immune response, virus replication and bloc § |
parameters of mink inoculated with AMDV were as
sessed. AMDMTree black mink (n = 75) were in-
tranasally inoculat with a local strain of AMDV

and fed a commercial pellet supplemented with ke e
meal at the rates of 1.5% or 0.75% of the feed or we & 0517 -

kept as controls (no kelp) for 451 days. Blood wg & o4

collected on days O (pfieoculation), 31, 56, 99, 155, 03 ‘ ]
366 and 451 @stinoculation (dpi). 0 % o 155 %68

Days post-inoculation

0.8
0.7+

064 .

f quantitative ELIS

Fig. 2. Frequency of seropositive kefupplemented and
control groups on differenqgostinoculation days
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= 1.50%
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31 56 99 155 366 451 0.3+ 1 r

Days post-inoculation 0 56 99 155 366
Fig. 3.Frequency of positive iodine agglutination test re- Khays postnooualion
sults of the kelpupplemented and control mink on diffe- Fig. 6. Mean of quantitative ELISPesults (unadjusted
rent postinoculation days. ODasg) of kelpsupplemented and control mink on differ-
ent postinoculation days.

Mean of quantitative ELISA values

0.7

349 Kelp meal

1.50% BMC Veterinary ResearcB020 Nov 30; 16 (1): 465.
Doi: 10.1186/s1291-D20-02685w.

Discrimination of meat from fur -producing and
food-providing animals using mass spectrometry
based proteomics

| | | | . Qiu W4, ZhangX?, ZhangH?, Liang C?, Xu J*, Gao
3 56 % 155 365 451 H? Ai L% ZhaoS, WangY?, YangY?, ZhaoX®

Days post-inoculation

Fig. 4. Mean of iodine agglutination test scores (_rangedCoIIege of Food Science and Technology, Ocean

fr_om 0to4) o_f thekelpsupplemented and control mink on University of China, No. 5 Yu Shan Road, Qingdao,

difierent posinaculation days. Shandong Province 266003, PR China.

*Technology Center @ingdao Customs District,

No.70 Qutangxia Road, Qingdao, Shandong Prov-

ince 266002, PR China.

*Technology Center of Qingdao Customs District,

No.70 Qutangxia Road, Qingdao, Shandong Prov-

ince 266002, PR China.

“Technology Center of Shijiazhuang Custo&is;

Kelp meal jiazhuang, Hebei Province 050051, PR China.

1.50% ®College of Food Science and Technology, Ocean
00 University of China, No. 5 Yu Shan Road, Qingdao,

‘ ' ‘ ; Shandong Province 266003, PR China.

T T
31 56 99 155 366 451
Days post-inoculation

Food Research Internationé&t020 Nov; 137:
Fig. 5.Mean of serum protein measured by a refractome-109446.
ter of the kelpsupplemented and control mink on differ- Doi: 10.1016/j.foodre2020.109446.
ent postinoculation days. Epub 2020 Jun 14.
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Pandemic dooms Danish minkand mink re-
search

LestéLasserreCt

'Christa Lesté_asserre is a freelance journalist in
Paris.

Science2020 Nov 13; 370 (6518): 754.
Doi: 10.1126/science.370.6518.754.

Mass culling of minks to protect the COVID-19
vaccines: is it rational?

FrutosR'?, DevauxCA®

ICirad, UMR 17, Intertryp, Montpellier, France.
2IES, UMR 5214 Université Montpell€@NRS,
Montpellier, France.

3IHU-Méditerranée Infection and CNRS, Marseille,
France.
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Infrared Thermography as an Indicator of Heat
Loss in Fur-Chewing Chinchillas (Chinchilla La-
nigera)

Gapi SEOreli®, Ni e d B &K{gcharska
W2, Jakubowska?, LisowskaLis A3, Tombarkie-
wicz B?, Lis MW?

1Department of Swine and Small Animal Breeding,
University of Agriculture in Krakéw, Krakéw, Po-
land.

’Department of Veterinary, Reproduction and Ani-
mal Welfare, Faculty of Animal Science, University
of Agriculture in Krakéw, Krakéw, Poland.

3State Higher Vocational School in Tarnéw, Poly-
technic Institute, Tarnéw, Poland.

Journal of Applied Animal Welfare Sciendel-Sep
2020; 23 (3): 338347.

Doi: 10.1080/10888705.2019.1614924.

Epub 2019 May 16.

The Danish Government announced the culling of 17

million minks in rearing after the report of misipe-

cific mutations of severe acute respiratory syndromelEALTH AND DISEASE

coronavirus 2 in humans. The rationale behind this
decision is that these mutations might negativaly  Aleutian mink disease: spatietemporal variation
pact the deployment of argdronavirus disease 2019 of prevalence and influence on the feral Ameri-

vaccines. Is it a precautionary attitude or a paniccan mink

driven overreaction?
New Microbes and New Infectior2020 Nov; 38:
100816.

Doi: 10.1016/j.nmni.2020.100816.
Epub 2020 Nov 17.

Ban unsustainablemink production
Xia C!, LamSS*, SonneC3*

!Nanjing Forestry University, Nanjing, China.

2Universiti Malaysia Terengganu, Terengganu, Ma-*Facul t vy

laysia.
3Aarhus University, Roskilde, Denmark.

Science20200ct 30; 370 (6516): 539.
Doi: 10.1126/science.abf0461.
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Mammal Research Institute, Polish Academy of Sci-
ences, 1230, Bi agowi elUa, Pol
’Department of Veterinary Biosciences Faculty of
Veterinary Medicine, Univeity of Helsinki, Agnes
Sj6bergin katu 2, 00790, Helsinki, Finland.
*Department of Virology Faculty of Medicine, Uni-
versity of Helsinki, Haartmaninkatu 3, 00290, Hel-
sinki, Finland.

of Bi ol ogy,
Wigury 101, 02089, Waszawa, Poland.

Pathogens are one of the factors driving wildlife pop-
ulation dynamics. The spread of pathogens in wildlife
is currently highly related to the transmission of path-

ogens from farmed animals, which has increased with

the constant developmeaot farming. Here, we ana-
lysed the spatibemporal variation in the prevalence
of Aleutian mink disease virus (AMDV) antibodies
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Severe acute respiratory syndrome coronavirus 2 has
caused a pandemic in humans. Farmed mink (Neovi-
son vison) are also susceptible. In Denmark, this vi-
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Potential zoonotic sources of SARE0V-2 infec- may have to be developed in a One Health framework
tions and norpharmaceutical interventions may have to
consider freeoaming animals and the animal farm-
JoWK?, de OliveiraFilho EF!, RascheA'? Green-  ing industry.
wood”3,4, Osterriederk*, Drexler JF>2°
Transboundary Emerging Diseas@§20 Oct 9;
Ynstitute of Virology, Charitdniversititsmedizin ~ Doi: 10.1111/tbed.1387Dnline ahead of print.
Berlin, Corporate Member of Freie Universitat Ber-
lin, HumboldtUniversitat zu Berlin, and Berlin In-
stitute of Health, Berlin, Germany. Animals and SARSCoV-2: Species susceptibility
’German Centre for Infection Research (DZIK3- and viral transmission in experimental and natu-
sociated Partner Charité&niversitatsmedizin Ber-  ral conditions, and the potential implications for

lin, Berlin, Germany. community transmission

3Leibniz Institute for Zoo and Wildlife Research,

Berlin, Germany. HobbsEC!, Reid T}

“Institut fur Virologie, Freie Universitat Berlin, Ber-

lin, Germany. !Australian Centre for Disease Preparedness

*Martsinovsky Institute of Medical Parasitology, (ACDP), Commonwealth Scientific and Industrial
Tropical and VectoBorne Diseases, Sechenov Uni-Research Organisation (CSIRO), East Geelong,
versity, Moscow, Russia. VIC, Australia.

The severe acute respiratory syndrome coronairus The current COVIBL9 global pandemic, caused by
(SARSCoV-2) causing coronavirus disea2@l9 severe acute respiratory syndrome coronavirus 2
(COVID-19) likely has evolutionary origins in other (SARS-CoV-2) of probable bat origin, has high-
animals than humans based ongjially related vi- lighted the ongoing need for a One Health response
ruses existing in rhinolophid bats and pangolins. Sinto emerging zoonotic disease events. Understanding
ilar to other animal coronaviruses, SAR®V-2 the humaranimal interface and its relevance to dis-
contains a functional furin cleavage site in its spik ease transmission remains a critical control point for
protein, which may broaden the SAR®V-2 host many energing zoonoses. Determination of the sus-
range and affect pathogenesis. \tiee ongoing zo- ceptibility of various animal species to infection with
onotic infections are possible in addition to efficien SARSCoV-2 and the role of animals in the epidemi-
humanto-human transmission remains unclear. Irology of the disease will be critical to informing ap-
contrast, humaito-animal transmission can occur propriate human and veterinary public health re-
based on evidence provided from natural and expe sponses tthis pandemic. A scoping literature review
mental settings. Carnivores, includidgmestic cats, was conducted to collect, evaluate and present the
ferrets and minks, appear to be particularly suscep available research evidence regarding SARY-2

ble to SARSCoV-2 in contrast to poultry and other infections in animals. Experimental studies have suc-
animals reared as livestock such as cattle and swircessfully demonstrated SARSV-2 infection and
Epidemiologic evidence supported by genomic setransmissionn cats, ferrets, hamsters, bats and-non
guencing corroborated mirth-humantransmission human primates under experimental settings. Dogs
events in farm settings. Airborne transmission cappear to have limited susceptibility to SARSV-
SARSCoV-2 between experimentally infected cat<2, while other domestic species including pigs and
additionally substantiates the possibility of-tatu-  poultry do not appear susceptible. Naturally occur-
man transmission. To evaluate the COMID risk  ring SARSCoV-2 infections in animals appear un-
represented by domestic and farmed camgispex- common, with 14 pets, 8 captive big cats and an un-
perimental assessments should include surveillanreported number of farmed mink testing positive at
and health assessment of domestic and farmed carthe time of writing (early July 2020). Infections typi-
vores, characterization of the immune interplay becally appear asymptomatic in dogs, while clinical
tween SARSCoV-2 and carnivore coronaviruses,signs of respiraty and/or gastrointestinal disease
determination of the SARS0V-2 host range beyond tend to be mild to moderate in felines, and severe to
carnivores and identification of human risk groupsfatal in mink. Most animals are presumed to have
such as veterinarians and farm workers. Strategies been infected by close contact with COVID pa-
mitigate the risk of zoonotic SARSoV-2 infections tients. In domestic settings, viral transmission is-self
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limiting; however in highdensity animal environ- °National Institute of Health ReseardBiomedical
ments, there can be sustained betwargimal trans- Research Centre, University College London Hospi-
mission. To date, two potential cases of anitbal tals, National Health Service Foundation Trust,
human transmission are being investigated, on in-ondon, United Kingdom.
fected mink farms. Given the millions of COVAI®
cases worldwide and oampg potential for further zo- The World Health Organization defines a zoonosis as
onotic and anthroponotic viral transmission, furtheany infection naturally transmissible from vertebrate
research and surveillance activities are needed to (animals to humas The pandemic of Coronavirus
finitively determine the role of animals in community disease (COVIEL9) caused by SARSoV-2 has
transmission of SAREo0V-2. been classified as a zoonotic disease, however, no an-
imal reservoir has yet been found, so this classifica-
Transboundary and Emerging Diseas2820 Oct tionis premature. We propose that COVIB should
22. instead be classified demerging infectious disease
Doi: 10.1111/tbed.1388%nline ahead of print. (EID) of probable animal origiri To explore if
COVID-19 infection fits our proposed-mtegoriza-
tion vs. the contemporary definitions of zoonoses, we
COVID -19-Zoonosis or Emerging Infectious Dis- reviewed current evidence of infection origin and
ease? transmission routes of ARS-CoV-2 virus and de-
scribed this in the context of known zoonoses, EIDs
Haider N*, RothmarOstrowP? OsmanAY:, Arruda  and "spilkover" events. Although the initial one hun-

LB®, MacfarlaneBerry L* Elton L3, Thomason dred COVID19 patients were presumably exposed
MJ, YeboahManuD®, Ansumand®®, Kapata to the virus at a seafood Market in China, and despite
N, Mboeral?®, Rushton}?, McHughTD?, Heymann  the fact that 33 of 585 swasamples collected from
DL®, ZumlaA®*®, KockRA" surfaces and cages in the market tested positive for

SARSCoV-2, no virus was isolated directly from an-
The Royal Veterinary College, University of Lon- imals and no animal reservoir was detected. Else-
don, Hertfordsre, United Kingdom. where, SARSCoV-2 has been detected in animals in-
’Department of Epidemiology and Population cluding domesticated cats, dogsd ferrets, as well
Health, Institute of Infection, Veterinary and Eco- as captivemanaged mink, lions, tigers, deer, and
logical Sciences, University of Liverpool, Liverpool, mice confirming zooanthroponosis. Other than cir-
United Kingdom. cumstantial evidence of zoonotic cases in mink farms
3Division of Infection and Immunity, Department of in the Netherlands, no cases of natural transmission
Infection, Centre foClinical Microbiology, Univer-  from wild or domesticated amals have been con-
sity College London, London, United Kingdom. firmed. More than 40 million human COVID9 in-
“Epidemiology and One Health, Animal Health Pol- fections reported appear to be exclusively through
icy Branch, Department of Agriculture, Water and humanrhuman transmission. SARSoV-2 virus and
the Environment, Canberra, ACT, Australia. COVID-19 do not meet the WHO definition of zoon-
*Bacteriology Department, Noguchi Memoriasti-  oses. We suggest SAR®V-2 should be relassi-
tute for Medical Research, University of Ghana, Ac fied as an EID of probable animal origin.
cra, Ghana.
®Department of Community Medicine, Njala Univer-Frontiers in Public Health 2020 Nov 268: 596944.
sity, Bo, Sierra Leone. Doi: 10.3389/fpubh.2020.59694dCollection 2020.
’Zambia National Public Health Institute, Ministry
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“Department of Biomedical Science, College of University of Silesia in Katowice, 4007 Katowice,

Health Sciences, Member of QU Health, Qatar Uni-Poland.

versity, Doha, Qatar. ’Department of Environmental Medicine, Poznan
University of Medical Sciences,800 6 P o z n a @,

The current severe acute respiratory syndrome cortand; Integrated Science Association (ISA), Univer-

navirus2 (SARSCoV-2) outbreak has been rapidly sal Scientific Education and Research Network

spreading worldwide, causing serious global confUSERN), 668 06 P o z n a &, Pol and.

cern. The role that animal hosts play in disease trans-

mission is still understudied and researchers wish t8cience of The Total Environme2®20 Nov 14;

find suitable animal models for fundamental research43723.

and drug discovery. In this systematic review, wéDoi: 10.1016/j.scitotenv.2020.143723.

aimed to compile and discuss all articles that descril@nline ahead of print.

experimental or natural infections with SARSV-

2, from the initial discovery of the virus in Denber

2019 through to October 2020. We systematicallyHighly conserved binding region of ACE2 as a

searched four databases (Scopus, PubMed, Scierreeeptor for SARS-CoV-2 between humans and

Direct and Web of Science). The following data wereanammals

extracted from the included studies: type of infection

(natural or experimental), age, sample numiirse, HayashiT'? AbikoK?', MandaiM?®, Yaegashi

route of inoculation, viral replication, detection N*, Konishil'3®

method, clinical symptoms and transmission. Fifty

four studies were included, of which 34 were con!National Hospital OrganizatioiKyoto Medical

ducted on animal reservoirs (naturally or experimencenter, Kyoto, Japan.

tally infected), and 20 involved models for tegti *START, Japan Science and Technology Agency

vaccines and therapeutics. Our search revealed thH@ST), Tokyo, Japan.

Rousettus aegyptiacus (fruit bats), pangolins, felinesDepartment of Obstetrics and Gynecology, Kyoto

mink, ferrets and rabbits were all susceptible tdJniversity School of Medicine, Kyoto, Japan.

SARSCoV-2, while dogs were weakly susceptible’Department of Obstetrics and Gynecology, Tohoku

and pigs, poultry, and tree shrews were noaddi- University Shool of Medicine, Miyagi, Japan.

tion, virus replication in mice, mink, hamsters anc’lmmediate Past President of Asian Society of Gyne-

ferrets resembled subclinical human infection, scologic Oncology, Tokyo, Japan.

these animals might serve as useful models for future

studies to evaluate vaccines or antiviral agents and Several cases of severe acute respiratory syndrome

study hosfpathogen interactions. Ourwiew com- coronavirus 2 (SARE0V-2) infection transmitted

prehensively summarized current evidence ofrom human owners to their dogs haveersty been

SARSCoV-2 infection in animals and their useful- reported. The first ever case of SARSBV-2 trans-

ness as models for studying vaccines and antivirmission from a human owner to a domestic cat was

drugs. Our findings may direct future studies for vacconfirmed on March 27, 2020. A tiger from a zoo in

cine development, antiviral drugs and therapeutiNew York, USA, was also reportedly infected with

agents to manage SARSoV-2-caused diseases. SARSCoV-2. It is believed that SARS0V-2 was
transmitted to tigers from their caretakers, who were

Review in Medical Virology2020 Nov 18; e2196. previously infected with this virus. On May 25, 2020,

Doi: 10.1002/rmv.21960nline ahead of print. the Dutch Minister of Agriculture, Nature and Food
Quality reported that two employees were infected
with SARSCoV-2 transmitted from minks. These-r

Taking a lesson from the COVID 19 pandemic: ports have influenced us to perform a comparative
Preventing the future outbreaks of viral zoonoses analysis among angiotensionverting enzyme 2
through a multi -faceted approach (ACE2) homologous proteins for verifying the con-
servation of specific protein regions. One of the most
HalabowskiD?!, RzymskP? conserved peptides is represented by the peptide
"353-KGDFR-357 H. sapiendACE2 residue num-
YInstitute of Biology, Biotechnally and Environ- bering), which is located on the surface of the ACE2
mental Protection, Faculty of Natural Sciences, molecule and participates in the binding of SARS
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CoV-2 spike receptor binding domain (RBD). Multi- Spillover of SARSCoV-2 into novel wild hosts in

ple sequence alignments of the ACE2 proteins bijorth America: A conceptual model for perpetu-
ClustalW, whereas threedimensional structure of ation of the pathogen

its binding region for the spike glycoprotein of

SARSCoV-2 was assessed by means of Spanner, Branklin AB', BevinsSN’

structural homology modeling pipeline method. In

addition, evolutionary phylogenetic tree analysis byUSDA National Wildlife Research Center, Fort
ETE3 was used. ACE2 worlss a receptor for the Collins, CO, United States of America.

SARSCoV-2 spike glycoprotein between humansUSDA National Wildlife Research Center, Fort
dogs, cats, tigers, minks, and other animals, exce@ollins, CO, United States of America.

for snakes. The thredimensional structure of the

KGDFR hosting protein region involved in direct in- There is evidence that the current outbreak of the
teractions with SAREoV-2 spike BD of the mink novel coronavirus SAREo0V-2, which causes
ACE2 appears to form a loop structurally related t COVID-19, is of animal origin. As with a number of
the human ACE2 corresponding protein loop, despi zoonotic pathogens, there is a risk of spillover into
of the reduced available protein length (401 residu¢novel hosts. Here, we propose a hypothesized con-
of the mink ACE2 available sequence vs 805 residurceptual model that illustrates the mechanism whereby
of the human ACE2). The multiplequence align- the SARSCoV-2 could spillover from infeted hu-
ments of the ACE2 proteins shows high homolog mans to naive wildlife hosts in North America. This
and complete conservation of the five amino acid re proposed model is premised on transmission of
idues: 353K GDFR-357 with humans, dogs, cats, ti- SARSCoV-2 from human feces through municipal
gers, minks, and other animals, except for snakewaste water treatment plants into the natural aquatic
Where the information revealed from our B¥aa- environment where potential wildlife hosts become
tions can support precision vaccine design and tlinfected. We use the existing literature on human
discovery of antiviral therapeutics, which will accel-coronaviruses, including SARS CoV, to support the
erate the development of medical countermeasure¢potential pathways and mechanisms in the conceptual
the World Health Organization recently reported oimodel. Although we focus on North America, our
the possible risks of reciprocal infectionsaeding conceptual model could apply to other parts of the
SARSCoV-2 transmission from animals to humans globe & well.

Veterinary Quaterly2020 Dec; 40 (1): 24249. Science of The Total Environmep®20 Sep 1; 733:
Doi: 10.1080/01652176.2020.1823522. 139358.
Doi: 10.1016/j.scitotenv.2020.139358.
Epub 2020 May 12.
Emergence and Reemergence of Human Corona-
viruses: Spike Protein as the Potential Molecular
Switch and Pharmaceutical Target Multi -species ELISA for the detection of antibod-
ies against SARSCoV-2 in animals
AhmadF?, KamalMA?, TekwaniBL!
WernikeK?!, AebischerA!, MichelitschAl, Hoffmann
'Department of Infectious Diseases, Division of ~ D?, Freuling C', BalkemaBuschmanii!, Graaf
Drug Discovery, Southern Research, Birmingham A, Miiller T*, OsterriederN*?, RissmanrM*, Rub-

Alabama 35205. United States. benstrothD?*, Schond', SchulzC?, TrimpertJ?, Ul-

%King Fahd Medical Research Cent&ing Ab- rich LY, VolzA?, MettenleiterT:, BeerM?

dulaziz University, P. O. Box 80216, Jeddah 21589.

Saudi Arabia. 'Friedrich-LoefflerInstitut, Greifswald Insel
Riems, Germany.

Current Pharmaceutical Desig2020 Dec 15. ?Institut fiir Virologie, Freie Universitét Berlin, Ber-

Doi: 0.2174/1381612826666201216113146. lin, Germany.

Online ahead of print. 3Jockey Club College of Veterinary Medicine and

Life Sciences, City University of Hong Kong, Kow-
loon Tong, Hong Kong.
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“University of Veterinary Medicine Hannover, Han- Parasitology Researc2020 Nov; 119 (11): 3923
over, Germany. 3927.
Doi: 10.1007/s0043®20-069098.
Severe acute respiratory syndrome coronavirus Bpub 2020 Oct 3.
(SARSCoV-2) has caused a pandemic with millions
of infected humans and hundreds of thousands of fa-
talities. As the novel diseaseeferred taas COVID  Morphological and molecular characterization of
19 - unfolded, occasional anthropozoonotic infec-Cystoisospora laidlawi oocystgApicomplexa:
tions of animals by owners or caretakers were reEimeriidae)in farmed American mink (Neovison
ported in dogs, felid species and farmed mink. Furvison)in Denmark
ther species were shown to be susceptible under ex-
perimental conditions. The extent of natural infecPeterserHH!, YangR?, Chriel M®*“, Liu D%, Hansen
tions of animals, however, is still largely unknown.MS*¢, RyanUM?
Serological methods will be useful tools for tracing
SARSCoV-2 infections in animals once test systemsCentre for Diagnostics, Technical University of
are evaluated for use in different species. Here, weenmark, Kemitorvet, 2800, Kgs. Lyngby, Den-
developed an indirect mulsipecies ELISA basesh  mark.
the receptebinding domain (RBD) of SARE0V-  ?School of Veterinary and Life Sciences, Murdoch
2. The newly established ELISA was evaluated usingniversity, Murdoch, Western Australia, 6150, Aus-
59 sera of infected or vaccinated animals, includingralia.
ferrets, raccoon dogs, hamsters, rabbits, chickeniCentre for Diagnostics, Technical University of
cattle and a cat, and a total of 220 antibodgdive = Demmark, Kemitorvet, 2800, Kgkyngby, Den-
sera of the same animal species. Overall, a diagnostitark.
specificity of 100.0% and sensitivity of 98.31% were*Centre for Rich Nature, The Danish Environmental
achieved, and the functionality with every species inProtection Agency, Tolderlundsvej 5, ER00,
cluded in this study could be demonstrated. Hence,@dense C, Denmark.
versatile and reliable ELISA protoowshs established *Jiangsu Ceinnovation Center for Prevention and
that enables higthroughput antibody detection in a Control of Important Animal Infectious Disease
broad range of animal species, which may be used fand Zoonoses, Yangzhou University, Yangzhou,
outbreak investigations, to assess the seroprevalerz25009, Jiangsu, People's Republic of China.
in susceptible species or to screen for reservoir or ifDepartment of Veterinary and Animal Sciences,
termediate hosts. Faculty of Health and Medical Sciences, University
of Copenhagen, Grgnnegardsvej 15, 1870, Freder-
Transboundary Emerging Diseas@820 Nov 15. iksberg C, Denmark.
Doi: 10.1111/thed.1392®nline ahead of print.
Parasitology Researcl2020 Oct; 119 (10): 3549
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New insights on the infection of pathogenic Lep-
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On many mink farms, antibiotics are used extensively
during the lactation period to reduce the prevalence
and severity of preveaningdiarrhoea (PWD) in
mink kits (also referred to as greasy kit syndrome).
Concerns have been raised, that routine treatment of
PWD with antibiotics could affect the natural succes-
sional development of the gut microbiota, which may
have long lasting consequms. Here we investi-
gated the effects of early life antibiotic treatment ad-
ministered for 1 week (postnatal days2(. Two
routes of antibiotic administration were compared to
a nontreated control group (CTR, n = 24). Routes of
administration includedndirect treatment, through
the milk from dams receiving antibiotics by intra-
muscular administration (ABX_D, n = 24) and direct
treatment by intramuscular administration to the kits
(ABX_K, n = 24). A tendency for slightly increased
weight at termination (By 205) was observed in the

Ynstituto de Medicina Preventiva Veterinaria, Fac- ABX_K group. The gut microbiota composition was
ultad de Ciencias Veterinarias, Universidad Austral profiled by 16S rRNA gene sequencing at eight time

de Chile, Valdivia, Chile.

points between Day 7 and Day 205. A clear succes-
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sional development of the gut microbiota composiand microscopic changes indicated local suppurative
tion was observed and both treatmmh regimens inflammation of the skin and subcutaneous tissue
caused detectable changes in the gut microbiota urwith the presence of purulent fistulas. Microbiologi-
at least eight days after treatment ceased. At termir cal analysis showed a sign#ict increase in Esche-
tion, a significant positive correlation was identifiedrichia coli in all samples taken from the abscesses.

between microbial diversity and animal weight. The results indicate the migration of intestinal bacte-
ria through disturbance of the permeability of the in-

Scientific Report2020 Nov 2410 (1): 20434. testinal barrier and their transfer to the blood. Symp-

Doi: 10.1038/s4159820-77417z. toms were alleviateih all animals following changes

in the feed components and in feed particle size.

Translocation of intestinal bacteria as a cause of Conclusions

subcutaneous abscesses of the neck and head in It is necessary to take into account the possibility of

American mink (Neovison vison)- a case report transmission of intestinal bacteria in the etiology of
inflammatory diseases in animals. Conducting more

WI a £'gGoo p u s g NBsvakowicZD i b e k  research in this field will improve the understanding

B3, OssowskM?, Bis-WenceH* of the relationship between intestinal microbes and
the health of the body as a whole.
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Comparative Immunology, Microbiology and Infec-with reduced production results for breeding mink.

tious Disease<2020 Dec;73: 101531. The aim ofthis study was to evaluate if there is an
Doi: 10.1016/j.cimid.2020.101531. association between FNP lesions in breeding animals
Epub 2020 Aug 14. and reduced production results based on a retrospec-

tive cohort study.

Characterization and Complete Genome Analy-  Results

sis of Pseudomonas aerugino$acteriophage 1465 breeding animals (244 males and 1221 females)

vB_PaeP_LP14 Belonging to Genus Litunavirus  were followed during the breedjnseason 2019 on
five Danish mink farms. Two farms were removed

Shix!, ZzhaoF*, SunH?, YuX!, ZhangC*, Liu from the analysis since no occurrence of FNP ap-

WA, Pan@? RenH?® peared in the observation group. After exclusion, 846
breeding animals (148 males and 698 females) re-

'College of Veterinary Medicine, Qingdao Agricul- mained in the analysis and were divided ibim

tural University, Qingdao, Shandong, China. groups: exposed (EXP) or nexposed (NEXP) de-
Qingdao Phagepharm Bitech Co, Ltd, Qingdao, pending on the disease history of the males during
Shandong, China. mating. Females exposed to FNP positive males dur-
3College of Veterinary Medicine, Qingdao Agricul- ing breeding in average produce 14% fewer kits (P =
tural University, Qingdao, Shandong, China. 0.032) and these females were also more than double
as |i kely to produc&Xk mal l

Current Microbiology. 2020 Sep; 77 (9): 2468474. females. Female's from the EXP group were intro-

Doi: 10.1007/s0028920-020115. duced more times to males than females in the N
Epub 2020 May 4. EXP group (P = 0.0001, 2.5 more times in average).

Females in the EXP group did not have a statistically
higher risk of becoming barren (P = 0.138) though
Association between Fur Animal Necrotizing Py-  the relative risk of becoming barren was 77% higher
oderma in breeding farm mink (Neovison vison)  after encountering a FNP male.
and reduced fertility

Conclusions
HonoréOL!, Sebbelov?, Wallin A%, Petersen This study shows that FNP has more economic losses
AM?, ClausenT?, LarsenPF, HammerAS for the farms than direct loss of animals. Females in

contactwith males with FNP lesion during breeding
!Department of Veterinary and Animal Sciences, have a higher risk of becoming barren, and produce
Faculty of Health and Medical Sciences, University significantly fewer kits compared to females whom
of Copenhagen, Ridebanevej 3, 1870, Frederiksbelhaven't been in contact with a FNP positive male.
C, Denmark.
“Department of Veterinary and Animal Sciences, Acta Veterinaria Scandinavic2020 Dec 3; 62 (1):
Faculty of Healtrand Medical Sciences, University 66.
of Copenhagen, Ridebanevej 3, 1870, FrederiksberBQoi: 10.1186/s1302820-00564w.
C, Denmark.
3Kopenhagen Forsking, Agro Food Park 15, 8200,

Aarhus N, Denmark. Outbreak of a novel disease caused by Staphylo-
coccus pseudintermedius in raccoon doddlycte-
Background reutes procyonoides)

The disease Fur Animal Necrotizing Pyoderma

(FNP) has since 2000 been reported in many fur pr@&huY!, Junhong Lit, GuoK?, Qiu J*, ChengZ?, Liu
ducing countries including Canada, Finland and DerF*, ZhaoY?, ZhangD*, GuoH?, Li H*

mark. Development of FNP is characterised by rap-

idly forming treatmentesistant wounds on paws and'Shandong Provincial Key Laboratory of Animal Bi-
in the headegion. Economic losses related to FNFotechnology and Disease Control and Prevention,
have been associated with mortality and decreasé&bllege of Animal Science and Veterinary Medicine,
fur quality as well as increased veterinary costs. Als8handong Agricultural University, Tai'an, China.

it has been suggested that FNP may be associated
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