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Concepts addressed:  
Life science: structure and function reproduction and heredity biological evolution interdependence  
 
 
Animals are structurally and physiologically adapted to perform many tasks; the cells of most 
animals interact at three levels of function/organization-in tissues, in organs, in organ systems; each 
cell engages in metabolic activities that assure its own survival and, at the same time, cells of a tissue 
or organ perform activities that contribute to the survival of the animal; cells, tissues, organs, and 
organ systems maintain a stable environment that is required for survival  
 
Major organ systems include muscular, skeletal, nervous, endocrine, circulatory, respiratory, 
digestive, and reproductive; interactions between organ systems also occur, e.g., the heart is a part of 
the circulatory system, yet contractions of certain leg muscles (in the muscular system) help move 
blood in veins back to the heart  
 
"Homeostasis" refers to stable operating conditions in the internal environment of an organism; 
"homeostasis," then, dictates that both physical and chemical aspects of the body are maintained 
within tolerable survival ranges  
 
In biology, reproduction means producing a new generation of cells or multi-celled individuals; 
reproduction begins with the division of single cells; each cell of a new generation receives 
hereditary information and ample cell machinery to begin its own survival; hereditary information is 
encoded in parental DNA  
 
Genes are the units of instructions for producing heritable traits in offspring; genes are located on 
chromosomes; traits may be influenced by dominance relations, i.e., one gene exerts more 
pronounced effects compared to its partner; for example, the gene for say, eye color, that you get 
from your mother may differ from the gene that you get from your father; it has been shown that dark 
or green eye color is dominant over blue eye color; these different molecular forms of the gene for 
eye color (or any other trait) are called alleles  
 
Homozygous dominant individuals have two dominant alleles (AA) for a trait  
 
Homozygous recessive individuals have two recessive alleles (aa) for a trait  
 
Heterozygous individuals have two different alleles (Aa) for a trait  
 
Genotype refers to the genes present in an individual; phenotype refers to an individual's observable 
traits  
 
Evolution is a change in the gene pool of a population over time; a gene is the hereditary unit that is 
passed on for many generations, and the gene pool is the set of all genes in a species or population  
 
Simplistically, evolution can be summarized as: genes mutating, individuals in the population being 
selected for survival due to changing environmental conditions that they can cope with, populations 
evolving (the ratio of different genetic types changes/evolves)  
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Microevolution is a change in allele frequency brought about by mutation, natural selection, etc. 
(natural selection is a difference in survival and reproduction due to some difference in an organism 
that confers an advantage to it)  
 
Macroevolution is the large-scale patterns, trends, and rates of change among major groups of 
organisms  
 
(Please review the difference between evolution and natural selection in a biology text; too often the 
terms are misused and confusing)  
 
Food chains and food webs illustrate interdependence of organisms; for example, review the example 
of certain moss that is eaten by hare who are then eaten by lynx; if temperature affects the moss 
abundance hare abundance will be affected and, in turn lynx abundance will be affected; the 
environment has a certain carrying capacity for all organisms (i.e., interdependence of organisms is 
essential for survival, and populations of organisms are not static, they migrate around a carrying 
capacity number)  


