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Gene Regulation
and Cell Differentiation



Hemoglobin
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Regulation of Gene Expression: B Globin gene cluster

*Only expressed in Red Blood Cells (cell-type specific expression)
‘Expression changes over course of development

Locus Control Region: crammed with recognition sequences for Regulators
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Faustino et al. 2002

Asymptomatic Homozygous Deletion $°-Thalassemia in an African Individual



Cell differentiation in muliticellular animals

Undifferentiated cells » Differentiated cells
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Different collections of regulatory proteins in each cell type
give rise to unique patterns of gene expression for each cell type
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Combinatorial Control of gene expression
Transcription Regulators work as part of committee
allows multiple inputs
one can act as trigger

regulatory DNA sequences
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Figure 8-12 Essential Cell Biology 3/e (© Garland Science 2010)



fibroblast
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How are the Gene Regulators Regulated?

PROTEIN LIGAND PROTEIN ADDITION OF
SYNTHESIS BINDING PHOSPHORYLATION SECOND SUBUNIT

INACTIVE
4 é O

) @ DNA-binding
subunit

activation
ACTVE @ 8 ‘® = G

I,”\ /”\\ I\ /”\.\

(A) (B) (C) (D)




OH OH

HO OH

HO o ' cortisol
o

estradiol testosterone
cortisol

plasma membrane

Steroid Hormones (small hydrophobic) —= \
0 -’\ conformational

nuclear change activates
receptor Y receptor protein

“Nuclear Receptor” Class of T Y
Transcription Regulators

activated receptor-cortisol
complex moves into nucleus

CYTOSOL
LIGAND % CR
BINDING
NUCLEUS
> < activated
- — targetgene
}". 1 = _DNA
O e——————————— S _
activated receptor-cortisol ‘ TRANSCRIPTION

complex binds to regulatory
region of target gene
and activates transcription

messsssssmm RNA

Figure 16-10 Essential Cell Biology 3/e (© Garland Science 2010)



How are the Gene Regulators Regulated?
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PROTEIN
How are the Gene Regulators Regulated? |PHOSPHORYLATION
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Figure 3-64a Molecular Biology of the Cell 5/e (© Garland Science 2008)



eucaryotic
: activator protein
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How are the Gene Regulators Regulated (continued)?
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