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Regulation of Gene Expression in 

Prokaryotes

Chapter XIII

原核生物基因表达调控



Why Gene Regulation of Expression?

 Gene expression has temporal specificity and spatial 

specificity

 Gene expression has physiological specificity and 

pathological specificity

 Prevention and treatment of diseases are related with 

gene regulation



 1940-1950: Andre Lwoff, E.coli, Phage, Lysogen, Lysis

 1961: Jacob and Monod, Operon, Lactose, β-galactosidase

 1970: Mark Ptashne and Gilbert, Gene Repression. 

 1981: Charles Yanofsky, Trp Operon, Attenuation. 
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The Operon of Bacteria
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Optimal Promoter
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Lac Operon Is Regulated By cAMP-CAP Positively

TTTACA TATGTTN17 N6 Alac

TTGACA TATAAT

• Lac operon is weak promoter and activated by  AMP-CAP 
after binding with RNA poly. 
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原核生物翻译水平的基因表达调控

Regulation of translational gene 

expression in Prokaryotes
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Stringent Response
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Autogenous Control of Ribosome Protein and rRNA  



mRNA stability is one type of gene regulation

 Hair-pin of mRNA has anti-RNase ability

 Protect proteins bind RNA in cells 

 Small RNA in vivo and in vitro



Antisense RNA 



Interfering RNA,  RNAi 



Regulation of gene 

expression in Lambda phage

Lambda 噬菌体的基因表达调控
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Att: attachment



cI/cro







Partial Exon2

Partial Kunitz1

Exon1 Intron1 Exon2 Intron2 Exon3 Intron3 Exon4 Intron4 Exon5

Exon1 Exon3 Exon4 Exon5

TAA

Genome

mRNA

Protein

Antisense

*

A

B

C



Control              zTFPI-2 Knock Out

55hpf 72hpf

Control                               zTFPI-2 Knock Out

Pectoral Fins

Control                                                      zTFPI-2 Knock Out

×12000
B

A

Control                                                zTFPI-2 Knock Out



Control                                   zTFPI-2 knock down



Summary

 Some deffination and basic conception of 
gene expression in prokaryotes.

 Lac operon

 Trp operon

 miRNA 

 Lamda phage 



Reference

 Gene VIII

 生物学前沿技术在医学研究中的应用



Success is measured by how many balls 
you can juggle in the air at once ! 
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