Genetics Lecture 6
Types of Gene regulation
Spatial regulation: 
· Red blood cells, neurons, connective tissues, bone cells, adipose tissue, intestinal cells, muscle 
Temporal regulation: 
· Based on time, different times of the life cycle. 
· Different cell development 
· Temporal regulation of globin
· Fetal hemoglobin can extract more oxygen from blood than adult hemoglobin


Conditional regulation:
· Training / conditions that will help enhance certain phenotypes and appearances 
· Unnatural factors 
· Example: Steroids, tanning, pregnancy, learning – depending on the condition we can have different gene expression 

Deficiency in pathways can affect how something is metabolized, or how a gene is expressed. In an entire pathway, not all the cells will express a certain step at once, only certain ones. 

Cell differentiation
· Single cell: mitosis, turns into daughter cell 
· Turns into a muscle or a skin cell 
· Stress response
· No stress – no expression of stress response genes 
· Stress – expression 
· Example: fish adaptation in response to stressful situations 
Roles for Genes 
· Enzymes – Catalyze reactions 
· One phenotype can be controlled by multiple genes, use enzymes as modulators or enhancers 
· Signalling – Hormones and messengers –interacts with receptors, and will interact with hormones  leads to gene expression 
· Receptors – Adrenergic receptors 
· Constituent – Acting, myosin, keratin

Gene expression and interactions: 
· Gene products controlling the expression of other genes
· Direct interactions: One gene produces one substrate, through an enzyme or not 
· Non-direct interactions – products and expressions can influence other genes, and the exsymes associated with them 
· Pleiotropy – one gene, many phenotype
· Epistasis – one product of one gene affects the product of another
· Gene supressors 
· Complementary genes – the requirement of two or more genes that contribute to one outcome
· Duplicate genes 
Mutations
Classification of mutations: 
· Somatic mutations – mutations anywhere in the body minus sex-cells
· Germ-line – from a stem-side, a mutation in the stem cells will be inherited 
· Autosomal – mutations on any chromosome except the x- y chromosomes
· X-linked – mutations on the x-chromosome
· Y-linked – mutations on the y-chromosome
