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Activities

® 10.00-11.00 Recall Lecture “Gene regulation”
® 11.00-11.20 Group activities
® 11.20-12.00 Discussion



Objectives

® Regulation of gene expression in prokaryotes

® Regulation of gene expression in Eukaryotes



Why is gene regulation necessary?
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Gene expression : Eukaryote
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Alteration on gene structure

¢ Chromatin rearrangement
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Alteration on gene structure

®* Histone modification
® HAC = Histone acetylase

® HDAC = Histone deacetylase
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Alteration on gene structure

® DNA methylation (CpG islands)
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Gene rearrangement

® In Immunoglobulin

DNA in germ line
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Gene expression : Eukaryote
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Gene regulatory control region
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Transcription is regulated by proteins that

bind to or near promoters

Negative regulation
(bound repressor inhibits transcription)

Positive regulation
(bound activator facilitates transcription)
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Groups in DNA available for protein binding

(a) Major groove Major groove
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Helix-Turn-Helix motif
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Zinc Finger domain

Zinc finger motif
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RNA Recognition Motif
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Nucleosome ejection by a SWI/SNF remodeler
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Mechanisms of steroid hormone receptor function
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Transcriptional control

® Activation of sets of genes by a single inducer
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Gene expression : Eukaryote
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Alternative splicing
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Posttranscriptional processing of RNA
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Translation and mRNA stability

Iron responsive element (IRE) 3
- (A)
TfH mRNA 5 M 3

Fe o - - ;
. High iron: IRP bind Fe
Low iron: IRP bindsV O\\ F o 9 [
-—|RP . Fe
Fe

IRP on IRE

Unbound IRE
3' 5' w 3'
TfR mRNA is stabilized and TfR mRNA
used in protein synthesis is degraded

TfR made No TfR made



MRNA stability (microRNA, miRNA)

NUCLEUS CYTOPLASM\

miRNA mediated

Cleavage Nuclear Export
E Dicer
- . processing
Poitect AAAAAAA Pri-miRNA F 3\

pairing Cap
lncomploh
( ARAAAAL . 5
Translationally r__ Mature miRNA
Wessed mRNA Binding to target mRNA with Rlsy

http://www.vertis-biotech.de/images/miRNA scheme jpg




mRNA stability (microRNA, miRNA)

miRNA or siRNA
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Gene expression : Eukaryote
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Phosphorylation of eEF-2 leads to inhibition
of the elongation phase

® The phosphorylation is thought to reduce the affinity of eEF-2 for
the ribosome, thereby slowing down the overall rate of elongation

phase of protein synthesis.
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Regulation of Gene Expression: Prokaryotes
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Regulation of Gene Expression: Eukaryotes
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How can we do researches on gene regulations?

How can we apply knowledge of "Regulation of gene

expression" to apply in medicine?
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