
Objective:  You will be able to describe the 
connection between the regulation of gene expression 
and cell specialization.

Do Now:
➢Read the 1st paragraph for enduring 

understanding 3B



In eukaryotes, gene expression is complex and control 
involves regulatory genes, regulatory sequences and 
transcription factors that act in concert.

Essential knowledge: Gene regulation results in 
differential gene expression, leading to cell specialization.



Vocabulary

A regulatory gene is a sequence of DNA encoding a regulatory protein or 
RNA.

• Example: Gene that makes transcription factors

Regulatory sequences are stretches of DNA that interact with regulatory 
proteins to control transcription.

• Examples:

• Promoters

• Enhancers

Both DNA regulatory sequences
and regulatory genes are 
involved in gene expression.



• Transcription factors bind to specific DNA sequences and/or other 
regulatory proteins.

• Some of these transcription factors are activators (increase expression), 
while others are repressors (decrease expression)

• The combination of 
transcription factors binding 
to the regulatory regions at 
any one time determines 
how much, if any, of the 
gene product will be 
produced.

A regulatory gene is a sequence of DNA encoding a regulatory protein or 
RNA.

• Example: Gene that makes transcription factors



Regulatory sequences are stretches of DNA that interact with regulatory 
proteins to control transcription.

• Examples:

• Promoters

• Enhancers



Notice how in each 
cell, only specific 
activators are 
available, which 
controls which genes 
are expressed.



Objective:  You will be able to describe the 
connection between gene regulation and observed
differences between organisms.

Do Now:



Gene regulation accounts for some of the phenotypic 
differences between organisms with similar genes.

• Read question 1 from the from the gene regulation 
packet

• Warning! You will need to read this more than once!



Objective: You will be able to explain how the 
regulation of gene expression is essential for the support 
of efficient cell function.

Do Now:
➢Take out the “gene regulation” packet from last 

class



• In bacteria and viruses, certain genes are 
continuously expressed; that is, they are always 
turned “on,” e.g., the ribosomal genes.

• Other genes need to be regulated, turned on at 
certain times and turned off at other times.

• Gene expression in bacteria is controlled by the 
operons



Operons: A cluster of 
functionally related genes can 
be under coordinated control
by a single “on-off switch”



Regulation of the 
trp operon

The trp
Operon



Repressible Operons

• Are usually on but can be turned off (repressed)

• Therefore the regulatory gene must make an 
inactive repressor

• Used for anabolic processes

• The trp operon is an example of a repressible 
operon



Regulation of the 
lac operon

The lac
Operon



Inducible Operons

• Is usually off but can be turned on (induced)

• Therefore the regulatory gene must make an 
active repressor

• Used for catabolic processes

• The lac operon is a inducible operon



Objective: You will be able to explain how signal 
pathways mediate gene expression, including how this 
process can affect protein production.

Do Now:
➢Take out the “gene regulation” packet from last 

class



Essential knowledge: A variety of intracellular and 
extracellular signal transmissions mediate gene 
expression.

• Signal transmission within and between cells 
mediates gene expression.

• Examples:
• Ethylene changes the production of enzymes to cause ripening

• Cytokines in plants create enzymes for cell division

• In seed germination, Gibberellin causes genes to make amylase







Signals within and between cells mediates cell 
function.

• Morphogens stimulate cell division and cell 
differentiation

• Changes in p53 activity can result in cancer

• Hox genes and their role in development


