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What is a phage ?



What is a phage ?

Dion et al., Nat. Rev. Microbiology, 2020
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Bacillus subtilis infection by SPP1 phage

FM1-43X Phase 

Host: Bacillus subtilis (Gram+ bacterium) 

Labarde et al., PNAS, 2021
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4. early protein synthesis
5. theta replication
6. sigma replication

7. structural protein synthesis
8. virion assembly 
9. bacterial lysis

1. cell recognition
2. cell entry
3. viral transcription
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Defense mechanism 
Bacterial defense system Phage systems to avoid the defense

Georjeon et al., Nat. Rev. Microbiology, 2023



Temporal regulation of genes

Klimuk et al., Virology, 2012

Early genes:
- Host takeover
- Transcription machinery of 
the phage
- Defense mechanism of the 
phage

Middle genes:
- Replication machinery

Late genes:
- Structural proteins
- Lytic genes
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Time points collected

Sample Time (min) Replicates

MM227 0 1

MM228 5 1

MM229 10 1

MM230 25 1

MM231 0 2

MM232 5 2

MM233 10 2

MM234 25 2

MM235 0 3

MM236 5 3

MM237 10 3

MM238 25 3
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