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Ecología



Ecología

Interacciones entre organismos y medio ambiente



Ecología Microbiana - Virus



Qué son los virus?



Qué son los virus ?

- Son microorganismos que se replican siempre dentro de células vivas ;

- Utilizan (en mayor o menor grado) el sistema de síntesis de las células ;

- Inducir la diferenciación celular, la síntesis de proteínas y son capaces
de transferir el genoma viral a otras células .



Historia de la Virología 
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Temas ambientales, culturales, sociales, económicos, sanitarios y de salud. 



Mondo globalizado con

CONTRASTES

Económicos

Sociales

Ambientales

VÍRUS ?



Vivimos y prosperamos en una nube de virus .

¿Qué están haciendo estos genomas allí?



ÅLosvirussonunaparteimportantedelecosistemae infectana todoslosseresvivos.

ÅSin embargo,para las personascomunes,los virus son "malas noticias envueltasen

algunaproteína".

Créame,losviruspuedenhacermuchomásquecausarenfermedades.

La Virología es fascinante



La cantidad de virus que nos golpean es asombrosa

· 10³¹ partículasdebacteriófagosenel suministrodeaguadelmundo.



¿Por qué estudiar virus?

Existeninnumerablespartículasdevirusconunadiversidadsorprendente:

- Tamañodelgenoma,naturalezay topología

- Partículasextrañas

- Estrategiasdecodificaciónincreíbles

- Tropismodetejidos/ células

- Gradosdepatogénesisdebenignosa letales



The panic grass Dichanthelium lanuginosum is found in geothermal soils in Yellowstone National

Park, USA, where it can grow at soil temperatures >50 ÁC. 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.

Virus buenos



Virus buenos



Vírus do bem



Metagenómica









Histórico

dôHerelle F. Sur un microbe invisible antagoniste des bacilles dysenteËriques. Comptes rendus de 

lôAcadeËmie des SciencesïSeries D. 1917; 165:373ï375

Frederick Twort

(1877ï1950)
Félix d`Herelle

(1873ï1949)

Los bacteriófagos (también llamados fagos, del griego űŬɔɖŰɧɜfaguǛt·n, óalimentoô,óingesti·nô)

sonvirusqueinfectanexclusivamentea los organismosprocariotas(bacteriasy arqueas).

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


Características

Å Un bacteriófago(fago),esunvirusqueinfectaa lasbacterias(procariotos.

Å Comootrostiposdevirus, losbacteriófagosvaríanmuchoensuformay materialgenético.

Å Los genomasdefagospuedenconstardeADN o ARN, y puedencontenerde5000a 500000

genes.

Å La cápsidedeunbacteriófagopuedesericosaédrica, filamentosao enformacabeza-cola.



Bacteriófagos



Infeccionespor bacteriófagos

Å Los bacteriófagos,comootrosvirus, debeninfectara unacélulahospederaparaqueseareproducido.

(ciclo de vida del fago).

Å Algunosfagossolopuedenreproducirsepor mediodeun ciclo devida lítico, enel cual lisany matana

lascélulasinfectadas.

Å Otrosfagospuedenalternarentreun ciclo devida lítico y un ciclo devida lisogénico, dondeno matana

la célulainfectada,sinoquesecopianjuntoconel ADN delhospederocadavezquesedivide la célula.





Ciclo lítico



Ciclo lítico o lisogénico



Interaccionesvirus - Bacteria



Problema

Solución
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Proyecto de innovación



Resultados
Aguas residuales del hospital (Rio de Janeiro Brasil)



Resultados
Aguas residuales del hospital (Rio de Janeiro Brasil)

Organism (VirNoG) Annotation (UniProt) Virus host

Enterobacteria phage P2 Replication gene A protein 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Pseudomonas phage phikZ PHIKZ214 Pseudomonas aeruginosa ώ¢ŀȄL5Υ 287]

Enterococcus phage phiEF24C Ribonucleoside-diphosphate reductase Enterococcus faecalis (Streptococcus faecalis) [TaxID: 1351]

Organism (VirNoG) Annotation (UniProt) Virus host

Vibrio phage KVP40 Putative uncharacterized protein ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Bordetella phage BPP-1 Probable portal protein .ƻǊŘŜǘŜƭƭŀ ōǊƻƴŎƘƛǎŜǇǘƛŎŀ ό!ƭŎŀƭƛƎŜƴŜǎ ōǊƻƴŎƘƛǎŜǇǘƛŎǳǎύ ώ¢ŀȄL5Υ рмуϐ

Salmonella phage Vil RIIA protector from prophage-induced early lysis {ŀƭƳƻƴŜƭƭŀ ǘȅǇƘƛ ώ¢ŀȄL5Υ флотлϐ

Haemophilus phage HP1 Capsid assembly scaffolding protein IŀŜƳƻǇƘƛƭǳǎ ώ¢ŀȄL5Υ тнпϐ

Staphylococcus phage Twort ORF021 {ǘŀǇƘȅƭƻŎƻŎŎǳǎ ǇƘŀƎŜ ¢ǿƻǊǘ ώ¢ŀȄL5Υ рррмлϐ

Salmonella phage Felix O1 Lysozyme {ŀƭƳƻƴŜƭƭŀ ώ¢ŀȄL5Υ рфлϐ

Burkholderia phage BcepMu Gp29 .ǳǊƪƘƻƭŘŜǊƛŀ ŎŜƴƻŎŜǇŀŎƛŀ ώ¢ŀȄL5Υ нмсрфмϐ

Enterobacteria phage Phieco32 Thymidylate synthase thyX/thy1 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Clostridium phage phiCD119 Methyltransferase /ƭƻǎǘǊƛŘƛƻƛŘŜǎ ŘƛŦŦƛŎƛƭŜ όtŜǇǘƻŎƭƻǎǘǊƛŘƛǳƳ ŘƛŦŦƛŎƛƭŜύ ώ¢ŀȄL5Υ мпфсϐ

Halomonas phage phiHAP-1 DNA adenine methyltransferase IŀƭƻƳƻƴŀǎ ŀǉǳŀƳŀǊƛƴŀ ώ¢ŀȄL5Υ ттлфтϐ

Lactococcus phage c2 Recombination protein [ŀŎǘƻŎƻŎŎǳǎ όƭŀŎǘƛŎ ǎǘǊŜǇǘƻŎƻŎŎƛύ ώ¢ŀȄL5Υ мортϐ

Clostridium phage phiCD119 Putative uncharacterized protein /ƭƻǎǘǊƛŘƛƻƛŘŜǎ ŘƛŦŦƛŎƛƭŜ όtŜǇǘƻŎƭƻǎǘǊƛŘƛǳƳ ŘƛŦŦƛŎƛƭŜύ ώ¢ŀȄL5Υ мпфсϐ

Bacillus phage SP01 Probable portal protein .ŀŎƛƭƭǳǎ ǎǳōǘƛƭƛǎ ώ¢ŀȄL5Υ мпноϐ

Haemophilus phage HP1 Probable portal protein IŀŜƳƻǇƘƛƭǳǎ ώ¢ŀȄL5Υ тнпϐ

Enterobacteria phage P2 Baseplate protein J 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ

Halomonas phage phiHAP-1 Putative baseplate assembly protein J IŀƭƻƳƻƴŀǎ ŀǉǳŀƳŀǊƛƴŀ ώ¢ŀȄL5Υ ттлфтϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Bordetella phage BPP-1 Probable portal protein .ƻǊŘŜǘŜƭƭŀ ōǊƻƴŎƘƛǎŜǇǘƛŎŀ ό!ƭŎŀƭƛƎŜƴŜǎ ōǊƻƴŎƘƛǎŜǇǘƛŎǳǎύ ώ¢ŀȄL5Υ рмуϐ

Salmonella phage Vil Gp61 DNA primase subunit {ŀƭƳƻƴŜƭƭŀ ǘȅǇƘƛ ώ¢ŀȄL5Υ флотлϐ

Vibrio phage KVP40 dTMP (Thymidylate) synthase ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Pseudomonas phage phikZ PHIKZ235 tǎŜǳŘƻƳƻƴŀǎ ŀŜǊǳƎƛƴƻǎŀ ώ¢ŀȄL5Υ нутϐ

Pseudomonas phage LUZ24 Putative uncharacterized protein gp40 tǎŜǳŘƻƳƻƴŀǎ ŀŜǊǳƎƛƴƻǎŀ ώ¢ŀȄL5Υ нутϐ

Staphylococcus phage Twort ORF052 {ǘŀǇƘȅƭƻŎƻŎŎǳǎ ǇƘŀƎŜ ¢ǿƻǊǘ ώ¢ŀȄL5Υ рррмлϐ

Enterobacteria phage P1 DNA-invertase 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Vibrio phage KVP40 DenV Endonuclease V ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Bordetella phage BPP-1 Repressor protein cI .ƻǊŘŜǘŜƭƭŀ ōǊƻƴŎƘƛǎŜǇǘƛŎŀ ό!ƭŎŀƭƛƎŜƴŜǎ ōǊƻƴŎƘƛǎŜǇǘƛŎǳǎύ ώ¢ŀȄL5Υ рмуϐ

Bacillus phage SP01 Gp31.2 .ŀŎƛƭƭǳǎ ǎǳōǘƛƭƛǎ ώ¢ŀȄL5Υ мпноϐ

Enterobacteria phage T5 Putative H-N-H-endonuclease P-TflIX 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Salmonella phage Felix O1 Putative uncharacterized protein {ŀƭƳƻƴŜƭƭŀ ώ¢ŀȄL5Υ рфлϐ

Enterobacteria phage T7 Protein 7.7 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Pseudomonas phage LUZ24 Putative uncharacterized protein gp40 tǎŜǳŘƻƳƻƴŀǎ ŀŜǊǳƎƛƴƻǎŀ ώ¢ŀȄL5Υ нутϐ

Enterobacteria phage T4 sensu latoUncharacterized 17.5 kDa protein in tk-vs intergenic region 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Enterobacteria phage Phieco32 Appr-1-p processing enzyme family 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Lactococcus phage c2 Recombination protein [ŀŎǘƻŎƻŎŎǳǎ όƭŀŎǘƛŎ ǎǘǊŜǇǘƻŎƻŎŎƛύ ώ¢ŀȄL5Υ мортϐ

Mouse mammary tumor virus Gag-Pro-Pol polyprotein aǳǎ ƳǳǎŎǳƭǳǎ όaƻǳǎŜύ ώ¢ŀȄL5Υ мллфлϐ

Vibrio phage KVP40 RIIB Protector from prophage-induced early lysis ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Salmonella phage epsilon15 Structural protein {ŀƭƳƻƴŜƭƭŀ ŀƴŀǘǳƳ ώ¢ŀȄL5Υ рутмнϐ

Staphylococcus phage Twort ORF063 {ǘŀǇƘȅƭƻŎƻŎŎǳǎ ǇƘŀƎŜ ¢ǿƻǊǘ ώ¢ŀȄL5Υ рррмлϐ

Burkholderia phage BcepMu Gp50 .ǳǊƪƘƻƭŘŜǊƛŀ ŎŜƴƻŎŜǇŀŎƛŀ ώ¢ŀȄL5Υ нмсрфмϐ

Halomonas phage phiHAP-1 Putative baseplate assembly protein J IŀƭƻƳƻƴŀǎ ŀǉǳŀƳŀǊƛƴŀ ώ¢ŀȄL5Υ ттлфтϐ

aȅŎƻōŀŎǘŜǊƛǳƳ ǎƳŜƎƳŀǘƛǎ ώ¢ŀȄL5Υ мттнϐ

aȅŎƻōŀŎǘŜǊƛǳƳ ǾŀŎŎŀŜ ώ¢ŀȄL5Υ мумлϐ

Chlamydia phage 1 Capsid protein VP1 /ƘƭŀƳȅŘƻǇƘƛƭŀ ǇǎƛǘǘŀŎƛ ό/ƘƭŀƳȅŘƛŀ ǇǎƛǘǘŀŎƛύ ώ¢ŀȄL5Υ уоррпϐ

Mycobacterium phage Bxz1 Gp137

Human immunodeficiency virus 1 Gag-Pol polyprotein IƻƳƻ ǎŀǇƛŜƴǎ όIǳƳŀƴύ ώ¢ŀȄL5Υ фслсϐ

Enterobacteria phage P2 Endolysin 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ



Organism (VirNoG) Annotation (UniProt) Virus host

Enterobacteria phage P2 Replication gene A protein 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Pseudomonas phage phikZ PHIKZ214 Pseudomonas aeruginosa ώ¢ŀȄL5Υ 287]

Enterococcus phage phiEF24C Ribonucleoside-diphosphate reductase Enterococcus faecalis (Streptococcus faecalis) [TaxID: 1351]

Organism (VirNoG) Annotation (UniProt) Virus host

Vibrio phage KVP40 Putative uncharacterized protein ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Bordetella phage BPP-1 Probable portal protein .ƻǊŘŜǘŜƭƭŀ ōǊƻƴŎƘƛǎŜǇǘƛŎŀ ό!ƭŎŀƭƛƎŜƴŜǎ ōǊƻƴŎƘƛǎŜǇǘƛŎǳǎύ ώ¢ŀȄL5Υ рмуϐ

Salmonella phage Vil RIIA protector from prophage-induced early lysis {ŀƭƳƻƴŜƭƭŀ ǘȅǇƘƛ ώ¢ŀȄL5Υ флотлϐ

Haemophilus phage HP1 Capsid assembly scaffolding protein IŀŜƳƻǇƘƛƭǳǎ ώ¢ŀȄL5Υ тнпϐ

Staphylococcus phage Twort ORF021 {ǘŀǇƘȅƭƻŎƻŎŎǳǎ ǇƘŀƎŜ ¢ǿƻǊǘ ώ¢ŀȄL5Υ рррмлϐ

Salmonella phage Felix O1 Lysozyme {ŀƭƳƻƴŜƭƭŀ ώ¢ŀȄL5Υ рфлϐ

Burkholderia phage BcepMu Gp29 .ǳǊƪƘƻƭŘŜǊƛŀ ŎŜƴƻŎŜǇŀŎƛŀ ώ¢ŀȄL5Υ нмсрфмϐ

Enterobacteria phage Phieco32 Thymidylate synthase thyX/thy1 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Clostridium phage phiCD119 Methyltransferase /ƭƻǎǘǊƛŘƛƻƛŘŜǎ ŘƛŦŦƛŎƛƭŜ όtŜǇǘƻŎƭƻǎǘǊƛŘƛǳƳ ŘƛŦŦƛŎƛƭŜύ ώ¢ŀȄL5Υ мпфсϐ

Halomonas phage phiHAP-1 DNA adenine methyltransferase IŀƭƻƳƻƴŀǎ ŀǉǳŀƳŀǊƛƴŀ ώ¢ŀȄL5Υ ттлфтϐ

Lactococcus phage c2 Recombination protein [ŀŎǘƻŎƻŎŎǳǎ όƭŀŎǘƛŎ ǎǘǊŜǇǘƻŎƻŎŎƛύ ώ¢ŀȄL5Υ мортϐ

Clostridium phage phiCD119 Putative uncharacterized protein /ƭƻǎǘǊƛŘƛƻƛŘŜǎ ŘƛŦŦƛŎƛƭŜ όtŜǇǘƻŎƭƻǎǘǊƛŘƛǳƳ ŘƛŦŦƛŎƛƭŜύ ώ¢ŀȄL5Υ мпфсϐ

Bacillus phage SP01 Probable portal protein .ŀŎƛƭƭǳǎ ǎǳōǘƛƭƛǎ ώ¢ŀȄL5Υ мпноϐ

Haemophilus phage HP1 Probable portal protein IŀŜƳƻǇƘƛƭǳǎ ώ¢ŀȄL5Υ тнпϐ

Enterobacteria phage P2 Baseplate protein J 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ

Halomonas phage phiHAP-1 Putative baseplate assembly protein J IŀƭƻƳƻƴŀǎ ŀǉǳŀƳŀǊƛƴŀ ώ¢ŀȄL5Υ ттлфтϐ

Organism (VirNoG) Annotation (UniProt) Virus host

Bordetella phage BPP-1 Probable portal protein .ƻǊŘŜǘŜƭƭŀ ōǊƻƴŎƘƛǎŜǇǘƛŎŀ ό!ƭŎŀƭƛƎŜƴŜǎ ōǊƻƴŎƘƛǎŜǇǘƛŎǳǎύ ώ¢ŀȄL5Υ рмуϐ
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Vibrio phage KVP40 dTMP (Thymidylate) synthase ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Pseudomonas phage phikZ PHIKZ235 tǎŜǳŘƻƳƻƴŀǎ ŀŜǊǳƎƛƴƻǎŀ ώ¢ŀȄL5Υ нутϐ

Pseudomonas phage LUZ24 Putative uncharacterized protein gp40 tǎŜǳŘƻƳƻƴŀǎ ŀŜǊǳƎƛƴƻǎŀ ώ¢ŀȄL5Υ нутϐ
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Organism (VirNoG) Annotation (UniProt) Virus host
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Enterobacteria phage T4 sensu latoUncharacterized 17.5 kDa protein in tk-vs intergenic region 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ

Enterobacteria phage Phieco32 Appr-1-p processing enzyme family 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ώ¢ŀȄL5Υ рснϐ
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Mouse mammary tumor virus Gag-Pro-Pol polyprotein aǳǎ ƳǳǎŎǳƭǳǎ όaƻǳǎŜύ ώ¢ŀȄL5Υ мллфлϐ

Vibrio phage KVP40 RIIB Protector from prophage-induced early lysis ±ƛōǊƛƻ ǇŀǊŀƘŀŜƳƻƭȅǘƛŎǳǎ ώ¢ŀȄL5Υ стлϐ

Salmonella phage epsilon15 Structural protein {ŀƭƳƻƴŜƭƭŀ ŀƴŀǘǳƳ ώ¢ŀȄL5Υ рутмнϐ

Staphylococcus phage Twort ORF063 {ǘŀǇƘȅƭƻŎƻŎŎǳǎ ǇƘŀƎŜ ¢ǿƻǊǘ ώ¢ŀȄL5Υ рррмлϐ

Burkholderia phage BcepMu Gp50 .ǳǊƪƘƻƭŘŜǊƛŀ ŎŜƴƻŎŜǇŀŎƛŀ ώ¢ŀȄL5Υ нмсрфмϐ

Halomonas phage phiHAP-1 Putative baseplate assembly protein J IŀƭƻƳƻƴŀǎ ŀǉǳŀƳŀǊƛƴŀ ώ¢ŀȄL5Υ ттлфтϐ

aȅŎƻōŀŎǘŜǊƛǳƳ ǎƳŜƎƳŀǘƛǎ ώ¢ŀȄL5Υ мттнϐ

aȅŎƻōŀŎǘŜǊƛǳƳ ǾŀŎŎŀŜ ώ¢ŀȄL5Υ мумлϐ

Chlamydia phage 1 Capsid protein VP1 /ƘƭŀƳȅŘƻǇƘƛƭŀ ǇǎƛǘǘŀŎƛ ό/ƘƭŀƳȅŘƛŀ ǇǎƛǘǘŀŎƛύ ώ¢ŀȄL5Υ уоррпϐ

Mycobacterium phage Bxz1 Gp137

Human immunodeficiency virus 1 Gag-Pol polyprotein IƻƳƻ ǎŀǇƛŜƴǎ όIǳƳŀƴύ ώ¢ŀȄL5Υ фслсϐ

Enterobacteria phage P2 Endolysin 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜ ώ¢ŀȄL5Υ рпоϐ

Resultados
Aguas residuales del hospital (Rio de Janeiro Brasil)
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Aislamiento (Bacterias indicadoras)

Prueba de lisis (Bacteriaspatógenas)
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