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CONTROL OF GENE EXPRESSION



OUTLINE

• Introduction

• Overview of Gene Expression

• How Transcriptional Switch 
Work

20XX Presentation title 2



INTRODUCTION

❑ Control of gene expression is essential 
to all organisms.

❑ In bacteria, it allows the cell to take 
advantage of changing environmental 
conditions.

❑ In multicellular organisms, it is critical 
for directing development and 
maintaining homeostasis.

❑ But how do cells coordinate and 
control such an intricate process—and 
how does an individual cell specify 
which of its genes to express? 
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THE DIFFERENT 
CELL TYPES OF A 
MULTICELLULAR 
ORGANISM
CONTAIN THE 
SAME DNA
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DIFFERENT CELL TYPES 
PRODUCE DIFFERENT SETS 
OF PROTEINS

• The extent of the differences in gene expression 
between different cell types may be roughly gauged 
by comparing the protein composition of cells in liver, 
heart, brain, and so on. 

• Gene expression can also be studied by cataloging a 
cell’s RNAs, including the mRNAs that encode protein.

• at any one time, a typical differentiated human cell 
expresses perhaps 5000–15,000 protein-coding genes 
from a total of  about 21,000. 

• It is the expression of a different collection of genes in 
each cell type that causes the large variations seen in 
the size, shape, behavior, and function of 
differentiated cells.
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GENE EXPRESSION CAN BE REGULATED AT 
VARIOUS STEPS FROM DNA TO RNA TO PROTEIN
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HOW TRANSCRIPTIONAL SWITCHES WORK
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• This concept was a major advance, and it came 
originally from studies of how E. coli bacteria adapt 
to changes in the composition of their growth 
medium.

• The enormous complexity of gene regulation in 
higher organisms, combined with the packaging of 
their DNA into chromatin

• The discussion begin with the transcription 
regulators→ proteins that bind to DNA and control 
gene transcription.



TRANSCRIPTION REGULATORS BIND TO 
REGULATORY DNA SEQUENCES
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• Control of transcription is usually exerted at the step at which the 
process is initiated → Promotor regions of gene

• Promotor regions include a transcription initiation site and 
proteins that associate with the active polymerase—sigma factor in 
bacteria or general transcription factors in eukaryotes

• In addition to the promoter, nearly all genes, whether bacterial or 
eukaryotic, have regulatory DNA sequences that are used to 
switch the gene on or off. 

• Some regulatory DNA sequences are as short as 10 nucleotide 
(bacteria), and more than 10,000 nucleotide pairs (eukaryotes)

• Regulatory DNA sequences do not work by themselves. To have 
any effect, these sequences must be recognized by proteins 
called transcription regulators.

• The binding of a transcription regulator to a regulatory DNA 
sequence that acts as the switch to control transcription.
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TRANSCRIPTION CONTROL IN BACTERIAL GENE (E.COLI) 
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TRANSCRIPTION CONTROL IN BACTERIAL GENE (E.COLI) 
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TRANSCRIPTION CONTROL IN EUKARYOTES
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TRANSCRIPTION CONTROL IN EUKARYOTES



20XX Presentation title 14

TRANSCRIPTION CONTROL IN EUKARYOTES



THANK YOU
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