An Overview of Gene Regulation
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Genetic elements involved in regulation of the lac operon
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Attenuation: fine scale control after initiation of transcription

Met-Lys-Ala-lle-Phe-Val-Leu-Lys-Gly-Trp-Trp-Arg-Thr-Ser
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Threonine Met-Lys-Arg-lle-Ser-Thr-Thr-lle-Thr-Thr-Thr-lle-Thr-
lle-Thr-Thr-Gly-Asn-Gly-Ala-Gly

Leader peptide rich in pathway AAs

Phenylalaning Met-Lys-His-lle-Pro-Phé=Phe-Phe-AlaPh&-Ph&:
Phe-Thr-Phe-Pro




Tryptophan-starved: transcription not terminated
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Attenuation:
The rest of the story




Global Control Systems

System Signal Primary activity of regulatory protein Number of genes regulated
Acrobic respiration Presence of 0y Repressor (AreA) 0+

Anacrobic respiration  Lack of Oy Activator (ENK) 0+

Catabolite repression Cyclic AMP concentration  Activator (CAP) 300+

Heat shock Alternative sigma () 36

Nitrogen utilization Activator (NRy)/aliemative sigma (™) 12+

Oxidative stress Onidizing agent Activator (OxyR) 30+

505 response Damaged DNA Repressor (LexA) 20+

* For many of the global control syst ldation is compl e regulatory prot lay more than one role. For instance, the
regulatory protein for is 2 repr romoters but an act

3 ot
. in P ¥ uta athers. Regulation can also be indirect or require more than
one regulatory protein. Some of the regulatory proteins involved are members of twe-component systems (see Section 8. 12). Many genes are
regulated by more than one global system. (For a discussion of the SOS respanse, SX3Section 10.1)




