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Qué som lossvirurs2




Qué samlodssvirusis?

- Son microorganismos que se replican siempre dentro de células vivas ;
- Utilizan (en mayor o menor grado) el sistema de sintesis de las celulas ;

- Inducir la diferenciacion celular, la sintesis de proteinas y son capaces
de transferir el genoma viral a otras células .




Historiaia de:laa Viroldgiaiz




Temas;ambientaleseeultuiales; lsocialesizéeanémicosysanitariosytdeisalydde salud.
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Mondo globalizado con
CONTRASTES

Economicos
Sociales
Ambientales
VIRUS ?




Viwnmos s y prosparanasios em unaa nubee de: viruss.

¢, Qué estan haciendo estos genomas alli?



La Virologia esffasoinante

ALos virus sonunaparteimportantedel ecosistema infectanatodoslos seresvivos.

A Sin embargo,paralas personascomunes,los virus son "malas noticias envueltasen
algunaproteina’

Créame]os virus puederhacemuchomasquecausarenfermedades




La cantidad ddexinus;gue nosogolpean €sasembrosa

108 particulagde bacteriéfagognel suministrodeaguadel munda

Viruses drive global cycles
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Viral shunt
Viruses catalyze the

movement of nutrients
from organisms to the P-D-OM
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1,000,000,000,000,000,000,000,000 infections/sec




¢Por gué estudiar virus?

Existeninnumerablegarticulaglevirus conunadiversidadsorprendente
-  Tamanodelgenomanaturalezg topologia

- Particulagxtranas

- Estrategiasle codificacionincreibles

- Tropismodetejidos/ células

- Gradogdepatogénesidebenignosa letales




Vinus buenos

Non-colonized

Dichanthelium
lanuginosum

Curvularia
protuberata

)y 0

Nature Reviews | Microbiology

The panic grass Dichanthelium lanuginosum is found in geothermal soils in Yellowstone National
Park, USA, where it can grow at soil temperatures >50 AC. The plant requires a fungal
endophyte, Curvularia protuberata, to survive at this temperature. In turn, the fungus requires a virus,
Curvularia thermal tolerance virus (CThTV), to confer this thermotolerance effect.




Yirus buenos

Europe PMC Funders Group
Author Manuscript
Nature. Author manuscript; available in PMC 2015 June 04.

Published in final edited form as:
Nature. 2014 December 4; 516(7529): 94-98. doi:10.1038/nature13960.

An enteric virus can replace the beneficial function of
commensal bacteria
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An enteric virus can replace the beneficial function
of commensal bacteria
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Metagenomiica
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La metagenomica
nos da una idea




Nervous system
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284 Wylie et al

« Definition of integration
sites and gene expression

and disease

« Effects on bacterial
community structure and
metabolic potential

« Association with health

Commensal
[— bacteriophage
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* Association with health
and disease

Translational Research
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Historico

Los bacteriofagos (también llamados fagos del gricgo G B dUfagu Usta lni ménthge,st i
sonvirus queinfectanexclusivament@los organismogrocariotagbacteriay arqueak

Frederick Twort Félix d Herelle
(18771 1950) (18731 1949)
doHerelle F. Sur un microbe i nvkigsds.lConptesrentiuadeoni st e des baci
| & A dmaieddes Sciencesi Series D. 1917; 165:373i 375


https://es.wikipedia.org/wiki/Idioma_griego
https://es.wikipedia.org/wiki/Virus
https://es.wikipedia.org/wiki/Infecci%C3%B3n
https://es.wikipedia.org/wiki/Procariota
https://es.wikipedia.org/wiki/Bacteria
https://es.wikipedia.org/wiki/Arqueas

Caracteristicas

A Un bacteriéfagdqfago),esunvirus queinfectaa lasbacteriagprocariotos
A Comootrostiposdevirus, los bacteriofagosarianmuchoensuformay materialgenético

A Losgenomasiefagospuederconstarde ADN o ARN, y puedercontenerde 5000a 500000
genes

A La capsidade un bacteriéfagmpuedesericosaédricafilamentosao enformacabezacola



~Archaea and Bacteria
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Bacteriofagos
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Infeccionespor bacteriofagos

A Los bacteriéfagoscomo otrosvirus, debeninfectar a unacélula hospedergaraque seareproducido
(ciclo devida del fago).

A Algunosfagossolo puederreproducirsepor mediode un ciclo de vida litico, enel cuallisany matana
lascélulasinfectadas

A Otrosfagospuederalternarentreun ciclo devidallitico y un ciclo devida lisogénicg dondeno matana

la célulainfectadasinoquesecopianjunto conel ADN del hospeder@adavez quesedivide la célula
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GRAM POSITIVE
BACTERIA HOST

Flagellum

Virion

Cell membrane Host-virus
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GRAM NEGATIVE
BACTERIA HOST

o ViralZona 2013
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Lipopolisaccharide

Inner membrane (LPS)

Peptidoglycan

Quter membrane




Host cell lysis
-Endolysin/holin/spanin
-Cell wall biosynthesis inhibition Viral budding

Viral genome packaging Fiber/spike assembly

iral genome excision




Ciclo litico o lisogénico

Viral attachment
to host cell

Viral attachment
to pili
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Interaccionesvirus - Bacteria

Superinfection exclusion

Medulation of host
virulence

Restriction/Maodification
system

CRISPR-Cas system

degradation

o) Host DMA replication

Translation shutoff
by host toxin

Taxin-antitoxin




Problema

f
Solucién

Frederick Twort EFélix d Herelle
(18771 1950) (18731 1949)
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Problema/saludion




[OC

Instituto Oswaldo Cruz

Plataformas Tecnolégicas - IOC
Campus Manguinhos

1909 - 2019

LIt e pubBicacyin ole
ool da deencis dle CRapas

Dr. Alberto M. R. Dévila (davila@fiocruzbr) i Laboratoriode
Biologia Computacionaé SistemaslOC
Dra. Ana PaulaAssef(anapdca@iatiocruz.br) i Laboratorio
de Pesquis&m InfeccaoHospitalar|OC
Dr. Eduardo de Mello Volotédo (volotao@iocfiocruz.br) -

Laboratériode Virologia Comparada Ambiental,IOC




Proyectode innovacion
Experimental design
Sampli:n_g
Sample frac’iti(;rgation
DNA extréctié"g
DNA sequc:encin:“;__‘
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Statistical analysis
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Data sharing




Resultados

Aguas residuales del hospital (Rio de Janeiro Brasil)
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Figura 5.7 Frequéncia relativa das subclasses das B-lactamases classe A
presentes nas amostras de esgotos hospitalares ZS (Zona Sul) e ZN (Zona
Norte) classificadas a partir da base de dados ARDB.




Resultados

Aguas residuales del hospital (Rio de Janeiro Brasil)

Organism (VirNoG) |

Annotation (UniProt)

Virus host I

Enterobacteria phage P2

Replication gene A protein

OYUSNROI OGSNAI OSI S ¢l

Organism (VirNoG)

Annotation (UniProt)

Virus host

Pseudomonas phage phikZ

PHIKZ214

Pseudomonas aeruginos@a ¢ | Pd7]5 Y

Enterococcus phage phiEF24¢

Ribonucleoside-diphosphate reductase

Enterococcus faecalis (Streptococcus faecalis) [TaxID: 1351

Organism (VirNoG) Annotation (UniProt) Virus host
Vibrio phage KVP40 Putative uncharacterized protein +AONAR2 LI NI KFESY2f &idA Odz
Organism (VirNoG) Annotation (UniProt) Virus host
Bordetella phage BPP-1 Probable portal protein .2NRSGSt | ONRYOKA&ASLIGAOF o!f
Salmonella phage Vil RIIA protector from prophage-induced early | {FfY2yStfl GELKA w¢l EI
Human immunodeficiency virus Gag-Pol polyprotein l2Y2 &l LASYa ol dzYlkyo od
Haemophilus phage HP1 Capsid assembly scaffolding protein | I SY2LIKAf dzd w¢l EL5Y
Staphylococcus phage Twort ORF021 {0 LJKef 20200dza LKI3IS ¢g?2
Enterobacteria phage P2 Endolysin OYGiGSNROIl OGSNRAI OSIS w¢l
Salmonella phage Felix O1 Lysozyme {l £t Y2y St I w¢l EL5Y p
Burkholderia phage BcepMu Gp29 dzNJ] K2f RSNA I OSy20SLJ OA I
Enterobacteria phage Phieco32) Thymidylate synthase thyX/thy1l 98 OKSNA OKAIl O2f A ¢l H
Clostridium phage phiCD119 Methyltransferase /| f 2A0NARA2ARSa RAFFAOAES o6t SLJ
Halomonas phage phiHAP-1 DNA adenine methyltransferase Il Ff2Y2ylFa FljdzZl YENAYIl w¢
Lactococcus phage c2 Recombination protein [ Oli20200dza of | OGAO &aiNB
Clostridium phage phiCD119 Putative uncharacterized protein /| f 23a0NARA2ARSE RAFFAOAES o6t S
Bacillus phage SP01 Probable portal protein OAffdza &adzoiGAfAE el
I SY2 LKA f dza w¢lF ELSY

Probable portal protein

I
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Haemophilus phage HP1
Enterobacteria phage P2 Baseplate protein J G§SNRolk OGSNALF OSIS ¢l
Halomonas phage phiHAP-1 Putative baseplate assembly protein J I Ff2Y2ylFa FljdzZ YFENAYI ¢




Resultados

Aguas residuales del hospital (Rio de Janeiro Brasil)

Organism (VirNoG) Annotation (UniProt) Virus host
Bordetella phage BPP-1 Probable portal protein 2NRSGSE f I ONRYOKA&ASLIIAOI 6! f
Salmonella phage Vil Gp61 DNA primase subunit {FfY2yStfl G(8LKA ¢l EI
Vibrio phage KVP40 dTMP (Thymidylate) synthase +AONAR2 LJ NI} KFSY2f &dA Odzj
Pseudomonas phage phikZ PHIKZ235 t aSdzR2Y2y Il a | SNYzZAAYy2a
Pseudomonas phage LUZ24 Putative uncharacterized protein gp40 t 8SdzR2Y2y Il a | SNYzZAA Yy 2a
Staphylococcus phage Twort ORFO052 {GF LIKé&tf 20200dza LIKI IS ¢g2
Enterobacteria phage P1 DNA-invertase OYGSNROI OGSNALI OSIFS ¢l
Organism (VirNoG) Annotation (UniProt) Virus host
Vibrio phage KVP40 DenV Endonuclease V +AONAR2 LJ NI} KFSY2f &idA Odz
Bordetella phage BPP-1 Repressor protein cl 2NRSGSE 1 ONRYOKA&ASLIIAOI o!f
Bacillus phage SP01 Gp31.2 . OAf fdzA &adzoGAf AE ¢l
Enterobacteria phage T5 Putative H-N-H-endonuclease P-TflIX 93 OKSNA OKAIl O2f A ¢!l H
Salmonella phage Felix O1 Putative uncharacterized protein {I Y2y St I w¢l EL5Y p
Enterobacteria phage T7 Protein 7.7 93 OKSNA OKAIl O2f A ¢!l H
Pseudomonas phage LUZ24 Putative uncharacterized protein gp40 t 8SdzR2Y2y Il & | SNYzZAAyYy2a
Enterobacteria phage T4 sensu l@iacterized 17.5 kDa protein in tk-vs interge 93 OKSNA OKAIl O2f A ¢!l H
Enterobacteria phage Phieco32 Appr-1-p processing enzyme family 98 OKSNA OKAIl O2f A ¢!l H
Chlamydia phage 1 Capsid protein VP1 /| KE F YER2LIKAE I LIAAGGI OA o/ Kf
Lactococcus phage c2 Recombination protein [ OG20200dza of | OGA O aiNSI
Mouse mammary tumor virus Gag-Pro-Pol polyprotein adzd Ydza Odzf dzd 6a2dza S0 w¢
Vibrio phage KVP40 RIIB Protector from prophage-induced early ONR 2 LI N¥ KIF SY2f & GA Odz3
Salmonella phage epsilon15 Structural protein {LEtY2ySttl Fylddzy w¢l E
Staphylococcus phage Twort ORF063 {01 K&t 20200dza LIKI IS ¢g2
Burkholderia phage BcepMu Gp50 . dzN] K2f RSNA L OSy20SLJ OAl
Halomonas phage phiHAP-1 Putative baseplate assembly protein J I Ff2Y2yl a I|ljdzZ YIENAYI ¢
. ae 020l OGSNAdzY aYS3IAYI GA A
Mycobacterium phage Bxz1l Gpl37 28020 OUBNL doy B OO & od




Metodoelogia

A
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(Aguasresiduale$ospitalar e deagunaj

sample A

AS‘W \

F|Itragem (08, 045 y 022 }.lm) Contigs, Unassembled reads,

sample A sample A

Step 1

Aislamiento (Bacterias indicadoras)

( VPFs )%S-I(b contigs,
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Step 3

Master table, sample A

Prueba de lisigBacteriagpatogenas) l
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( Database with all metagenomic viral contigs (from IMG/VR) )
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Figure 1 | Overview of the computational workflow. General pipeline of the
protocol, showing the different steps required for the detection of abundant
and low-abundant metagenomic viral contigs, as well as their classification
into viral groups. Viral protein family models (VPFs) and all metagenomic
viral contigs from IMG/VR are available through the aforementioned FTP site.




Metodolagiay resultados




Metodolagiay resultados




BRIEF COMMUNICATION

namre . .
medicine

https://doi.org/10.1038/541591-019-0437-z

Engineered bacteriophages for treatment of
a patient with a disseminated drug-resistant
Mycobacterium abscessus
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Katrina Ford?, Kathryn Harris?, Kimberly C. Gilmour?, James Soothill?, Deborah Jacobs-Sera’,
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]
o

100 Before treatment Post treatment
m_
£ 801 :
= 1 -3
z 704 T e '
-} . LY
3 i /2 2
3 7 -
E 4 Phage , t ’ )
H A —— : ;
c a0 " ’
Transplant -
20 T : JCSwunanu] ' A
) o A 2
& & o 5
o o o o o
] e £ ] -— v
Time »
d
w <« 3
‘_;QI,'_.'-V- -foe
)
c
Bafore treatment Post treatment
Before traatment Post treatment
f
€ 1 oaa
10°
10°
10
A T 10°
=
g 8 10°
s a
8 10t
10°
10
10
t T =TT T =TT T=T—T= T T 0 v

-vuvv.--v-vuv.-----:v

LIRS PSS
5\),o>oy>)\>gy,>°§°§'>° R R Ve PR Ak PR PR

EUER ST BESE AL EX S SR SRR

Date '®' 2 SO GOUG A A A Date S5 9 e BOAGAOINE AR
:'..:.,::: - = ol * BCYTYIID B - - Serum
- LR R 2 2] b LAAS
- [ %] - - » - LLILA]

Sputum

Fig. 1| Patient status before and after phage treatment. a, Lung function as percent predicted FEV1 (blue) and forced vital capacity (FVC; red).

b,c, Whole-body (b) and cross-section (¢) PET-CT scans 12 weeks before and 6 weeks post phage treatment. Arrows show (1) the sternal area and
surrounding soft tissue, (2) abdominal lymph nodes at the porta hepatis, and (3) skin nodules. Arrow 4 indicates normal kidney excretion. d, Upper and
lower panels show the patient's left arm and sternal wound, respectively, immediately prior to and 6 months after phage treatment. e.f, Phage titers by

plaque assay (e) or dPCR (f) following phage administration (vertical arrow). Serum (black bars), sputum (purple bars), feces (green bars), and wound
swab (red bars) were tested on the dates indicated (asterisks).
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