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Happy New Year  2023
Happy new year and good health to a l l .  Success prosperity ,  physical  and mental
health.

The newsletters resume in the same spir i t  as before,  but at  a now quarter ly rate.

Good reading

PS :  a l l  under l ined texts  are  hyper l inks



Empirical  models  of  amino acid substitution
Annual  update of  the catalog of  evolut ionary amino acid models :  four
new matr ices(HIVin,  HIVpr,  VIRin,  VIRpr)

         http://giphy.pasteur . f r/empir ical-models-of-amino-acid-subst itut ion

MacSyFinder v2 
Major release of  MacSyFinder.

         https://github.com/gem-pasteur/macsyf inder
         https://github.com/macsy-models

sl ivar_vcf_extraction :  
Use s l ivar  on a VCF f i le  to:  annotate,  f i l ter  (according to qual i ty ,
fami ly cr iter ia ,  ect . ) .  Return both an indexed .vcf .gz and a . tsv.gz f i le

        https://git lab.pasteur . f r/gmi l lot/s l ivar_vcf_extract ion

Fisher for  VCF :
Compute the Fisher exact test  stat ist ics (score)  and p values from a
vcf annotated f i le  made of pat ient and control  cases.  Return a res.tsv
f i le  and a Miami plot .

        https://git lab.pasteur . f r/gmi l lot/f isher_for_vcf

Homopolymer :
Return homopolymers info per DNA sequence in a batch of DNA
sequences,  as wel l  as stat ist ics about homopolymers for this  batch.

        https://git lab.pasteur . f r/gmi l lot/homopolymer

Newsletter du Hub | Page 2

TOOLS - WEB SITES

HUB PORTAL
Since the begining of  january,  a  new version of web interface is  avai lable to submit  and
manage projects to the Hub.  This  interface is  provided by the last  vers ion of BISTRO
(Beauti fu l  Interface and System To Report  and Organize ) .  Training sessions took place on
Tuesday 17 and 24 January .
For any problem you may encounter/notice or suggest ion,  do not hesitate to send a
feedback at  bistro@pasteur.fr
New address  :  

https://hub-portal .pasteur .c loud/

Welcome to Hub Portal

http://giphy.pasteur.fr/empirical-models-of-amino-acid-substitution
http://giphy.pasteur.fr/empirical-models-of-amino-acid-substitution
https://github.com/gem-pasteur/macsyfinder
https://github.com/macsy-models
https://gitlab.pasteur.fr/gmillot/slivar_vcf_extraction
https://gitlab.pasteur.fr/gmillot/fisher_for_vcf
https://gitlab.pasteur.fr/gmillot/homopolymer
mailto:bistro@pasteur.fr
https://hub-portal.pasteur.cloud/


Newsletter du Hub | Page 3

COURSES

VISIT
Visit  on January 26 of David Causeur ( Inst itut  Agro Rennes Angers -
Department of  Stat ist ics and Informatics)  and three Master students
for a presentat ion and discussion about deconvolut ion in RNA-Seq.
They were welcomed at  the Hub by Emel ine and Natal ia

LAST NEWS

Bioinformatics program for PhD students 2022-2023 :  

All  informations on the dedicated page :
https://research.pasteur.fr/en/course/bioinformatics-program-for-
phd-students-2022-2023/
Febuary 17 :  Next session -  Common Core

Data analysis  :

Closing of  the Data Analysis  course at  ENS: the courses took place
in November 2022,  the students '  evaluat ions were returned on
31/01.  The course was very appreciated by the students.

Every Tuesday mornings from 10am to 12am (Yersin Bui lding (24) ,
Ground Floor) ,  Hub engineers provide a direct support  to any
members of  Inst itut  Pasteur.  Also possible on Teams

Don't  forget to check your group and calendar here on dedicated
researh page

Now, the Hub has own page on webcampus website.

This  page is  accessible from the page of the Direct ion of
Technology,  in the menu on the r ight or  here.

OPENDESK

WEBCAMPUS

https://research.pasteur.fr/en/course/bioinformatics-program-for-phd-students-2022-2023/
https://research.pasteur.fr/en/service/open-desk/
https://webcampus.pasteur.fr/jcms/wcp_1065607/fr/hub-bioinformatique-et-biostatistique


Computational  Biology Department Day -  28/11/2022 :

Last November 28 was the departmental  day of  the Computat ional
Biology department.

LAST NEWS
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SCIENTIFICS EVENTS

OpenDay Of Technology Department -  6/12/2022 :

The f irst  edit ion of the Technology Department Open Day,  held on
December 6,  was a resounding success,  with the part ic ipat ion of a l l
35 platforms and core faci l i t ies ,  UTechS,  Hubs and col lect ions in the
Technology Department,  as wel l  as teams from the Grants Off ice,
the Technology Transfer and Industr ia l  Partnership Department
(DARRI)  and the Department for Scientif ic  Programming and
Incentive Actions (SPAIS) ,  and a large number of  v is itors from
research units  who came along for this  unique event.

This  is  an informal  half-day event a l lowing the var ious members of
the laboratories to meet in one place and to exchange with a l l  the
entit ies of  the Technology Department on their  specif ic  needs.  I t  is
intended for a l l  the actors of  research:  PhD students,  post-docs,
technicians,  research engineers ,  researchers ,  IPs.

Posters  avai lables  in  Teams
Hub-->communication-hub -->4.Posters_brochures

DT Retreat -  15/12/2022 :  

On December 15th,  the Technology Department 's  day/retreat took
place at  the 15th arrondissement's  City Hal l .  After  a presentat ion of
the Titan,  several  convivia l  moments were organized in order to
better know the var ious teams which compose the DT.

Technology Department Brochure

https://pasteurfr.sharepoint.com/:b:/s/hub/EVEXUWTZ2ZpGhUmBL7XU_ysBkdvz5MFuwexCeNQkgUfMPg?e=X3RC67
https://research.pasteur.fr/wp-content/uploads/2018/07/research_pasteur-encenter-for-technological-resources-and-researchfrcentre-de-ressources-et-recherches-technologiques-dt-brochure-v4-2022.pdf


  

Galette des rois  :  
On 10 January,  after  the Hub meeting,  several  galettes des rois  were
shared in the Agora.
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LAST NEWS

Christmass Party :  
The Hub's Christmas dinner took place on 12 December
2022.  Secret Santa,  music ,  champagne,  pet its  fours ,  board
games,  . . .  the perfect mix for a successful  evening.

FESTIVE EVENTS

For those who do not yet have a lunch box,  an order has been
placed by Mélanie.  
You can pick up your lunch box from Elodie (Yersin bui lding -  1st
f loor -  off ice 06)

LUNCH BOX



LAST NEWS

Coordinators:  Amaury and El ise
Newsletter :  Elodie
Maintenance of the research s ite:  El ise
External  communicat ion:  Pascal
Internal  communicat ion:  Emmanuel le
Confluence pages:  Thomas B.
To represent the detached:  Thomas C.  & Johann
Moderators:  Hervé and Marie-Agnès

The newsletter :  quarter ly ( thanks for your contr ibutions)
The organizat ion of fest ive /  animation events
The representat ion of the Hub:

Internal ly :  department /  DT days,  Hub organizat ion chart ,  …
External ly :  contr ibution to presentat ion s l ides,  posters ,  welcome days,
department retreats outside DBC, …

There is  a  general  presentat ion s l ide of  the Hub avai lable for members who
present at  the retreats of  their  department

After two cal ls  for  appl icat ions,  the Com' group was renewed.
Thanks to Claudia Chica,  Sebast ien Mel la ,  Natal ia  Pietrosemol i ,  and Rachel
Torchet for their  investment in the com' group and sett ing up the vast  major ity of
the materia ls .

The current l ist  of  members and their  roles are:

Reminder of  the missions :  

You can contact us at  comm-hub@pasteur.fr  
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GROUP COM' HUB

Pending the return of  this  funct ional i ty within Hub Portal  (cf  page 2) ,  Ol iv ier
Mirabeau is  in charge of managing short  quest ions that arr ive by emai l  at  c3bi-
ask (with redirect ion to hub@pasteur.fr )  

Within the Hub,  Natal ia  Pietrosemol i  and Bertrand Néron are Security ,  informatic
and Data correspondent or CSID.
The last  meeting took place on 2022/12/19.  You can f ind a br ief  report   here.  
 More  information on webcampus page,  role ,  l ist .

SID CORRESPONDENT

SHORT QUESTIONS

https://pasteurfr-my.sharepoint.com/:p:/g/personal/bneron_pasteur_fr/EUkj51hWs_lHqS9cixjYHBkBG5LxhRqn4V-MhbgSjkxekA?e=o3M0Xw
https://webcampus.pasteur.fr/jcms/c_946613/fr/correspondants-securite-informatique-et-data-csid
https://webcampus.pasteur.fr/jcms/c_948383/fr/roles-correspondants-ssi-/-dsi-/-data?preview=true
https://pasteurfr.sharepoint.com/:x:/s/CorrespondantsSID/ESIOaNxgoNpHmbcitLbnUjYBSzCQUZg7ZBxlSB_GYwTHOw?e=XZXN1i


Stephan joined us, on CDI, on 01/09/22  within GORE pole.
Location : Yersin Building - ground floor - office 03

Poste : 96 33

Stephan Fisher 

Simon joined us, on CDI, on 01/09/22 within WINTER pole.
Location : Yersin Building - 1st floor - office 06

Simon Malésys

NEW MEMBERS

Evangelia joined us on 01/09/22 as part of  "Milieu Intérieur"
project.

Location : Metchnikoff  Building- 4th floor - office 50
Poste : 97 79

Evangelia Eleftheriou

Julia joined us, on CDD, on 12/09/22 within  PAGE pole.
Location : Yersin Building - 1st floor - office 06

Julia Kende
Samar joined us, on CDD, on 01/09/22 as part of EMERGEN project.

Location : François Jacob Building- 4th floor - office 09B
Poste : 96 32  

Samar Berreira  Ibraim 

Elodie joined us, on CDI, on 03/10/22 within WINTER pole.
Location : Yersin Building - 1st floor - office 06

Poste : 97 18 

Elodie Chapeaublanc 
Juliette joined us, on CDI, on 10/10/22 within STATS pole.

Location : Yersin Building- 1st floor - office 09
Poste : 97 53

Juliette Meyer

Artem joined us, on CDI, on 01/12/22 within G5 Evolutionary
genomics of RNA viruses.

Location : François Jacob Building- 1st floor - office 06
Poste : 97 18 

Artem Baidaliuk
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https://research.pasteur.fr/en/member/stephan-fischer/
https://research.pasteur.fr/en/team/hub-gore/
https://webcampus.pasteur.fr/GstPlans/DisplayBuildingAction.do?building=61
https://research.pasteur.fr/en/member/simon-malesys/
https://research.pasteur.fr/en/team/hub-winter/
https://webcampus.pasteur.fr/GstPlans/DisplayBuildingAction.do?building=61
https://research.pasteur.fr/en/member/evangelia-eleftheriou/
https://research.pasteur.fr/fr/project/milieu-interieur-deconvolution-of-the-healthy-immune-response/
https://research.pasteur.fr/en/project/milieu-interieur-deconvolution-of-the-healthy-immune-response/
https://research.pasteur.fr/en/member/julia-kende/
https://research.pasteur.fr/en/team/expertise-group-page-protein-and-gene-evolution/
https://webcampus.pasteur.fr/GstPlans/DisplayBuildingAction.do?building=61
https://research.pasteur.fr/en/member/samar-berreira-ibraim/
https://research.pasteur.fr/en/member/elodie-chapeaublanc/
https://research.pasteur.fr/en/team/hub-winter/
https://research.pasteur.fr/en/member/juliette-meyer/
https://research.pasteur.fr/en/team/hub-stats/
https://research.pasteur.fr/en/member/artem-baidaliuk/
https://research.pasteur.fr/en/team/evolutionary-genomics-rna-viruses/


JOBIM June 27 -  30 2023 :  

The Journées Ouvertes en Biologie,  Informatique et  Mathématiques (JOBIM) are an opportunity to
discover scientif ic  and technical  advances in bioinformatics .  This  2023 session wi l l  address many
mult idiscipl inary f ie lds.
For more than 20 years ,  JOBIM has been the annual  event that federates French bioinformatics .  The
2023 edit ion wi l l  be held on 6 s ites in France and Canada from 27th to 30th June.  
The selected s ites are :  Montréal ,  Nancy,  Nice,  Pointe à Pitre,  Roscoff  et  Tours.

ISMB/ECCB July 23 -27 2023 :

SMB/ECCB is  the largest  and most high prof i le  annual  meeting of  scient ists  working in computat ional
biology and provides an intense mult idiscipl inary forum for disseminating the latest  developments in
computat ional  tools  for  data dr iven biological  research.  The conference’s  r igorous focus on
computat ion and methodology coupled with outstanding biology is  a  must attend event of  the year!
ISMB/ECCB 2023 wi l l  spike your cur iosity ,  del iver the latest  research in the f ie ld,  and al low you to
connect ,  col laborate,  and engage.

ISMB/ECCB 2023 wi l l  be held in-person at  the Centre de Congrès de Lyon and virtual ly  through ISCB's
nucleus platform.

RECOMB Apri l  16-19 2023 (Satel l i te workshop apri l  14-15 )  :

The RECOMB conference ser ies was founded in 1997 to provide a
scientif ic  forum for theoret ical  advances in computat ional  biology and their
appl icat ions in molecular  biology and medicine.  The conference sol ic its
research contr ibutions from al l  areas of  computat ional  molecular  biology.
The or ig ins of  the conference came from the mathematical  and
computat ional  s ide of  the f ie ld,  and there remains a focus on computat ional
advances.  In addit ion,  the effect ive use of  computat ional  techniques in
biological  discovery is  a lso an important aspect of  the conference

The 13th RECOMB Satel l i te Conference on Biological  Sequence Analysis
(RECOMB-Seq 2023) ,  wi l l  be held on 14-15 Apri l ,  2023 in Istanbul ,  Turkey,
just  before the main RECOMB conference.  The conference br ings together
leading researchers in computat ional  genomics and genomic biology.  The
emphasis  wi l l  be on new algorithmic and stat ist ical  methods for sequence
data analysis ,  management,  and interpretat ion of sequencing data as wel l
as assembled genomes.  
 

SOON : CONFERENCES 
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https://jobim2023.sciencesconf.org/
https://www.iscb.org/ismbeccb2023
http://recomb2023.bilkent.edu.tr/


PUBLICATIONS

Website :  https://hal-pasteur.archives-ouvertes.fr/
Ask us your questions :  hal-pasteur@pasteur.fr
USER GUIDE :  Engl ish
Official  documentation HAL :  In Engl ish
Videos tutorial  :  https://doc.archives-ouvertes.fr/tutoriels-video/
CeRIS web page on Open Access:  In Engl ish
See easi ly  al l  publ ications of  hub with searching by structure

Don't  forget to add your publ ication in HAL PASTEUR.
It 's  mandatory for  the COMESP.

HAL-Pasteur Portal  is  part  of  the nat ional  HAL open archive.  I t  a l lows the
self-archiving,  the diffusion in open access and the conservat ion of the
research works:  art ic les ,  prepubl icat ions,  chapters of  books,  theses,
reports of  congress. . .

How to submit  your publ ication :  2  mintute-video tutorial
Links :  

 
Reminder about rules to fol low for aff i l iat ion in scientif ic

publ ication

Remind that the aff i l iat ion to the Hub must be mentioned the fol lowing
way :

Institut  Pasteur,  Université Paris  Cité,  Bioinformatics and Biostatist ics
Hub,  F-75015 Paris ,  France

With the name of the Hub written in Engl ish.  No change in this
aff i l iat ion is  a l lowed.

Each and every person with a total  or  part ia l  aff i l iat ion to the Hub MUST
mention this  aff i l iat ion,  and must do it  that way.  This  is  mandatory.

More detai ls  in Note d'organisat ion 0125 avai lable in pdf format.
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https://hal-pasteur.archives-ouvertes.fr/
mailto:hal-pasteur@pasteur.fr
https://hal-pasteur.archives-ouvertes.fr/public/GUIDE_OA_EN.pdf
https://doc.archives-ouvertes.fr/en/homepage/
https://www.pasteur.fr/en/ceris/library/participating-open-access
https://www.pasteur.fr/en/ceris/library/participating-open-access
https://hal-pasteur.archives-ouvertes.fr/search/index/?q=rteamStructName_s%3A%22Hub+Bioinformatique+et+Biostatistique+-+Bioinformatics+and+Biostatistics%22&sort=producedDate_tdate+desc
https://www.ccsd.cnrs.fr/tutoriel-video-le-depot-dans-hal/
https://webcampus.pasteur.fr/upload/docs/application/pdf/2022-03/note_dorganisation_0125.pdf


Kämpfer P, Lipski A, Lamothe L, Clermont D, Criscuolo A, McInroy JA, Glaeser SP (2022) Paenibacillus
allorhizoplanae sp. nov. from the rhizoplane of a Zea mays root. Archives of Microbiology. 204(10):630.
doi:10.1007/s00203-022-03225-w

Harimanana A, Rakotondrasoa A, Rivoarilala LO, Criscuolo A, Opatowski L, Rakotomanana EFN,
Herindrainy P, Collard JM, Crucitti T, Huynh BT; NeoLIC study group (2022) Neonatal acquisition of
extended-spectrum beta-lactamase-producing Enterobacteriaceae in the community of a low-income
country (NeoLIC): protocol for a household cohort study in Moramanga, Madagascar. BMJ Open.
12(9):e061463. doi:10.1136/bmjopen-2022-061463

Savin C, Le Guern AS, Chereau F, Guglielmini J, Heuzé G, Demeure C, Pizarro-Cerdá J (2022) First
Description of a Yersinia pseudotuberculosis Clonal Outbreak in France, Confirmed Using a New Core
Genome Multilocus Sequence Typing Method. Microbiology Spectrum. 10(4):e0114522.
doi:10.1128/spectrum.01145-22

Pérot P, Bigot T, Temmam S, Regnault B, Eloit M (2022) Microseek: A Protein-Based Metagenomic
Pipeline for Virus Diagnostic and Discovery. Viruses. 14(9):1990. 
doi:10.3390/v14091990

Simo Tchetgna H, Descorps-Declere S, Selekon B, Garba-Ouangole S, Konamna X, Soungouza M, Tekpa G,
Somse P, Nakoune E, Berthet N. Continuous Circulation of Yellow Fever among Rural Populations in the
Central African Republic. Viruses. 2022 Sep 12;14(9):2014.
doi:10.3390/v14092014

Grzelak L, Roesch F, Vaysse A, Biton A, Legendre R, Porrot F, Commère PH, Planchais C, Mouquet H,
Vignuzzi M, Bruel T, Schwartz O. IRF8 regulates efficacy of therapeutic anti-CD20 monoclonal
antibodies. Eur J Immunol. 2022 Aug 27. 
doi: 10.1002/eji.202250037

Obadia T, Gutierrez-Bugallo G, Duong V, Nuñez AI, Fernandes RS, Kamgang B, Hery L, Gomard Y, Abbo
SR, Jiolle D, Glavinic U, Dupont-Rouzeyrol M, Atyame CM, Pocquet N, Boyer S, Dauga C, Vazeille M,
Yébakima A, White MT, Koenraadt CJM, Mavingui P, Vega-Rua A, Veronesi E, Pijlman GP, Paupy C,
Busquets N, Lourenço-de-Oliveira R, De Lamballerie X, Failloux AB. Zika vector competence data reveals
risks of outbreaks: the contribution of the European ZIKAlliance project. Nat Commun. 2022 Aug
2;13(1):4490.
doi: 10.1038/s41467-022-32234-y

PUBLICATIONS
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https://doi.org/10.1007/s00203-022-03225-w
https://doi.org/10.1136/bmjopen-2022-061463
https://doi.org/10.1128/spectrum.01145-22
https://doi.org/10.3390/v14091990
https://doi.org/10.3390/v14092014
https://doi.org/10.1002/eji.202250037
https://doi.org/10.1038/s41467-022-32234-y


R Arauna L, Bergstedt J, Choin J, Mendoza-Revilla J, Harmant C, Roux M, Mas-Sandoval A, Lémée L,
Colleran H, François A, Valentin F, Cassar O, Gessain A, Quintana-Murci L, Patin E. The genomic landscape
of contemporary western Remote Oceanians. Curr Biol. 2022 Sep 8;S0960-9822(22)01377-X.
doi: 10.1016/j.cub.2022.08.055

B Néron, R Denise, C Coluzzi, M Touchon, E P.C. Rocha, S S. Abby
MacSyFinder v2: Improved modelling and search engine to identify molecular systems in genomes
bioRxiv 2022.09.02.506364
doi: 10.1101/2022.09.02.506364

Kämpfer P, Glaeser SP, Lipski A, McInroy JA, Clermont D, Criscuolo A (2022) Sutcliffiella rhizosphaerae sp.
nov. isolated from roots. International Journal of Systematic and Evolutionary Microbiology. 72(10).
doi:10.1099/ijsem.0.005590

Chan H, Taib N, Gilmore MC, Mohamed AMT, Hanna K, Luhur J, Nguyen H, Hafiz E, Cava F, Gribaldo S,
Rudner D, Rodrigues CDA. Genetic Screens Identify Additional Genes Implicated in Envelope Remodeling
during the Engulfment Stage of Bacillus subtilis Sporulation. mBio. 2022 Sep 6:e0173222.
doi: 10.1128/mbio.01732-22

Dargél AA, Mosconi E, Volant S, Taieb D, Brenot P. Sexual dysfunction among males and females with
bipolar disorder and healthy subjects: The burden of illness severity. Bipolar Disord. 2022 Sep;24(6):637-
646.
doi: 10.1111/bdi.13249

Guglielmini J, Gaia M, Da Cunha V, Criscuolo A, Krupovic M, Forterre P. Viral origin of eukaryotic type IIA
DNA topoisomerases. Virus Evolution, Volume 8, Issue 2, 2022, veac097.
doi : 10.1093/ve/veac097

Dos Reis, R., Kornobis, E., Pereira, A. et al. Complex regulation of Gephyrin splicing is a determinant of
inhibitory postsynaptic diversity. Nat Commun 13, 3507 (2022). 
doi : 10.1038/s41467-022-31264-w 

PUBLICATIONS
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https://doi.org/10.1016/j.cub.2022.08.055
https://doi.org/10.1101/2022.09.02.506364
https://doi.org/10.1099/ijsem.0.005590
https://doi.org/10.1128/mbio.01732-22
https://doi.org/10.1111/bdi.13249
https://doi.org/10.1093/ve/veac097
https://doi.org/10.1038/s41467-022-31264-w


PUBLICATIONS
Donnarumma E, Kohlhaas M, Vimont E, Kornobis E, Chaze T, Gianetto QG, Matondo M, Moya-Nilges M,
Maack C, Wai T. Mitochondrial Fission Process 1 controls inner membrane integrity and protects against
heart failure. Nat Commun. 2022 Nov 4;13(1):6634. 
doi: 10.1038/s41467-022-34316-3 

Pipoli da Fonseca J, Kornobis E, Turc E, Enouf V, Lemée L, Cokelaer T, Monot M. Capturing SARS-CoV-2
from patient samples with low viral abundance: a comparative analysis. Sci Rep. 2022 Nov
11;12(1):19274.
doi: 10.1038/s41598-022-23422-3

Feige L, Kozaki T, Dias de Melo G, Guillemot V, Larrous F et al. Susceptibilities of CNS Cells towards
Rabies Virus Infection Is Linked to Cellular Innate Immune Responses. Viruses, 2022, 15 (1), pp.88. 
doi : 10.3390/v15010088

Collard J-M, Andrianonimiadana L, Habib A, Rakotondrainipiana M, Andriantsalama P et al. High
prevalence of small intestine bacteria overgrowth and asymptomatic carriage of enteric pathogens in
stunted children in Antananarivo, Madagascar. PLoS Neglected Tropical Diseases, 2022, 16 (5),
pp.e0009849. 
doi : 10.1371/journal.pntd.0009849

Rai LS, Chauvel M, Permal E, d'Enfert C, Bachellier-Bassi S. Transcript profiling reveals the role of PDB1, a
subunit of the pyruvate dehydrogenase complex in Candida albicans biofilm formation. Res Microbiol.
2022 Dec 16:104014.
doi: 10.1016/j.resmic.2022.104014

Chauvel M, Bachellier-Bassi S, Guérout AM, Lee KK, Maufrais C, Permal E, Da Fonseca JP, Znaidi S, Mazel
D, Munro CA, Christophe d'Enfert, Legrand M. High-throughput functional profiling of the human fungal
pathogen Candida albicans genome. Res Microbiol. 2022 Dec 29:104025.
doi: 10.1016/j.resmic.2022.104025

Megrian, D., Taib, N., Jaffe, A.L. et al. Ancient origin and constrained evolution of the division and cell
wall gene cluster in Bacteria. Nat Microbiol 7, 2114–2127 (2022). 
doi: 10.1038/s41564-022-01257-y
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https://doi.org/10.1038/s41467-022-34316-3
https://doi.org/10.1038/s41598-022-23422-3
https://doi.org/10.3390/v15010088
https://doi.org/10.1371/journal.pntd.0009849
https://doi.org/10.1016/j.resmic.2022.104014
https://doi.org/10.1016/j.resmic.2022.104025
https://doi.org/10.1038/s41564-022-01257-y

