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➢ The growth phases of bacteria in a batch culture
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What do these two topics have in common? What drives bacterial 
growth and biofilm development?

Last time
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Plus two more applications of genetics: 
movement and cell communication
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Multiple linear 
chromosomes - 

diploid

Protein-coding 
regions but also a lot 

of non-protein- 
coding regions

Introns within the 
protein-coding 

regions

DNA coiled around 
histones

What does a eukaryotic 
genome look like?
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Mostly 
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sequences

How is a prokaryotic genome 
different?

No introns- all mRNA 
is translated

No histones- DNA 
forms a supercoil
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Prokaryotes: fewer steps 
involved to bypass regulation 
Transcription and translation 
can happen at the same time, in 
the same place

Think, pair, share

FAST
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Structural genes: encode for a protein that does actual work in 
the cell

Are X, Y, and Z going to be related genes? Why is this useful?

Gene structure



Operator: where an inhibitory protein may bind
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Operator: where an inhibitory protein may bind
Why does it make sense for an operator to be located further 
upstream (closer to the structural genes) than the promoter?

Gene structure
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Lactose: can break down into 
a form called allolactose

Allolactose binds to the 
repressor, causing a 
conformational change that 
releases it from the operator

RNA polymerase is free to 
transcribe the structural 
genes

A specific example: the lac operon



Think, pair, share
Brainstorm some metaphors that you 

could use to explain the lac operon and 
inducible genes.

(What are some activities or things that 
you do that are “default off”?)
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cAMP: the hunger molecule
Only made when there’s 
low amounts of glucose

Binds to CAP, which can bind 
to the DNA
Helps improve the affinity 
of RNA polymerase for the
promoter region
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A specific example: the lac operon



Think, pair, share

What does lac transcription look like in 
each of these four conditions?
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A different type of regulation: 
trp operon



Quorum sensing
A way to regulate genes beyond 

individual cells
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Cells secrete basal amounts of AHL, a signaling molecule, no 
matter where they are

They can also receive AHL

Receiving AHL causes cells to secrete even more AHL – positive 
feedback loop

So a higher cell density leads to more AHL being produced and 
received

How quorum sensing works
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A bacterial species that can bioluminesce and lives 
in symbiosis with bobtail squids

LuxI: produces AHL 
(autoinducer)
LuxR: activates 
transcription 
LuxCDABE: 
structural genes, 
leading to 
bioluminescence 

Vibrio fischeri
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Think, pair, share
Why is quorum sensing so important? 

i.e. why wouldn’t a population want to start the process of 
bioluminescence or biofilm formation without a certain 
population density present?
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Chemotaxis
Movement in response to a 

chemical gradient
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Chemotaxis
Requires flagella

Runs and tumbles

Going towards an attractant: 
longer runs and fewer 
tumbles

Going towards a repellant or 
away from an attractant: 
shorter runs and more 
tumbles



Chemotaxis



You have isolated a population of Vibrio fischeri (the glowing bacteria that 
live in squids) and want to take advantage their quorum-sensing abilities. 

Edit the Lux operon so that a medium population density is required to 
produce protein P, but an extremely low and an extremely population 

density produce protein L, and inhibit transcription of protein P. 

Assessment


