
STARVED E. COLI

CELLS CONTINUE 

GROWING AND 
UNDERGOING DNA 

REPLICATION FOR 

UP TO 24 HOURS

There are deep-sea bacteria that have generation times in the 
thousands of years, all while living in low light and low energy 
environments. Normal generation times for bacteria are quite short, 
between 20-60 minutes. Considering DNA splitting is a vulnerable 
state, this long generation time is quite impressive and brings up the 
question: what helps stabilize this vulnerable stage? 
The replisome is a complex protein structure responsible for aiding in 
DNA replication. DnaB is a protein in this structure that helps helicase 
separate the two DNA strands during replication. 
We want to know what happens to DNA replication in these extreme 
conditions. 

OBJECTIVES

METHODS

Use nutrient-poor media (lacking Carbon) to imitate the harsh 
environment.
Grow cells in rich, carbon-filled media till exponential phase. Wash, 
then resuspend cells in medium lacking carbon source for 24 hours. 
We found there was still growth after checking their optical density 
(OD) every few hours.

Use light microscopy to test what happens to DNA replication in 
various proteins by detecting the presence of a replisome, indicative 
of cell growth. Use fluorescence to identify replisome presence 
overtime.

Study the immediate effects of removing Carbon on DNA replication.
Identify the proteins important to genome preservation using light 
microscopy.
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INTRODUCTION

DISCUSSION 

Results of replisome persisting in DnaB images hints at the fact that, 
under extreme conditions, DnaB could play an essential role in 
maintaining the vulnerable state of DNA splitting during DNA 
replication. Presence of replisomes after 24 hours does not 
necessarily mean DNA replication is active. Microscopy images have 
already been taken for DnaC (aids the primase in the replisome) and 
DnaQ (helps DNA polymerase 3 synthesize DNA), other proteins 
making up the replisome. A lot of data has been gathered; it will take 
some time to analyze the results.
Future steps: continue conducting further microscopy using other 
proteins that play a role in the replisome. Use flow cytometry to 
identify when exactly DNA replication stops.

RESULTS
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E. Coli strains can survive immediate starvation of nutrients.

While the number of spots decrease over time, they do not 
completely disappear. We can see the rate of growth slows over time 
after 24 hours of starvation, still the cells retain their replisomes. 
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With these discoveries, we may be able to find life 
where we did not think it was even possible.
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