Chapter 8 Control of Gene Expression

· Consider that all cells have similar genome (except for germ cells and some WBCs 

· Even if we know genetic code, and codons, we are not yet ready to understand completely as we must look at genes as a unit and the factors that control them. 

· This talk will focus mostly on eukaryotic systems.  The most notable exception will be prokaryotic gene regulation and the operon.

· Largest unit of regulation is the chromosomes themselves (i.e. hetero and euchromatin.

Gene Regulation: 

	Differentiation: Process of cellular change resulting from accumulations of different proteins from RNA from DNA… so what clicks on and off. 

Generally speaking, 3 classes of proteins are seen. 

1. Housekeeping (for basic structure metabolic req. basic to all cells.) 

       Glycolytic enzymes. Etc.  

2. Cell specific, significant

       Histamines from WBCs

3. Too low to tell….

      Low concentration makes deducing        their function difficult.  Likely signaling, etc. ) 

Regardless of type of protein, 4 levels (at least)  of control are possible: Fig. 8.3

1. transcriptional  

2. RNA modification 

3. translational control  

4.   protein activity

All are significant, and we have already talked about some (intron/exon, kinase, etc.) 


	


1.  But will focus on only one for this discussion: Transcriptional control. 

2.  The control is a function of specific DNA sequences and accompanying proteins that link to DNA. 

3.  DNA Binding proteins can be quite variable, but certain motifs are seen. Fig. 8.5

	1. Alpha helices alone on one protein (fit into groove and have electrostatic attraction.) 

2. Zinc fingers:  Alpha and beta sections alternate w/ Zn ions interspersed.

3. Leucine zipper: two separate proteins straddle DNA. 

Actual controls are of two general types. Fig. 8.6 and 8.7Activators and repressors: 


	


Lets digress and investigate the prokaryotic genome.

Operons: A procaryotic control mechanism.

	Tryptophan repressor: When tryptophan is present an allosterically sensitive protein undergoes conformational change and binds, stopping translation.  If low, protein will not bind and transcription of tryptophan will occur. 

Lactose activator: When low lactose there is lots of repressor proteins binding at  promoter.  As lactose builds in conc. It  binds with repressor and stops its from binding with RNA promoter.  As a result translation occurs.

Also, note the effects of CAP and glucose..
	


BUT… above are examples of operons which code for a series of genes and are not seen in eukaryotic systems (since only 1 gene and not a set of genes are encoded for.)

Significant differences between Eukaryotic and Prokaryotic RNA transcription

	1. 3 RNA polymerases with distinct roles: RNA poly1,3 t,r,  snRNA, 2, mRNA

2. transcription requires a whole host of proteins (vs. 1 in pro)

3. repressors or activators can be 10 K+ 

nucleotides away. 

4. system works around the packing of DNA around histones. 


	


Additional facets of eukaryotic gene control to consider: 

	1.    TATA Box… Fig. 8.11
2.    Polymerase requires whole suite of transcription factors, then shifts and starts….

3.     Activators/repressors can effect at a distance: and are closely affiliated with DNA 

4.     Suite of regulators influence (combinatorial control) can control one gene. 

5.    Some genes can be coordinated by a single proteins and thus create different cell types.  Glucocorticoid example: Fig. 8.20.  Steroid can directly influence nuclear activity.  

6. Histone Aceylation to open chromatin
	


Deemphasize specialized cell types, pg. 280

HOX genes and eve, discuss in class. 

