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MISSION

Teach students the fundamental metabolic pathways applicable to metabolism of carbohydrates (via glucose), lipids (via fatty acids), amino acids, proteins and nucleic acids. They will learn the interplay between these pathways, their integration into an overall metabolic scheme, and be able to follow various substrates through the  metabolic routes (catabolic and anabolic) that a given substrate may follow.

OUTCOMES

Students will

$ 
 know electron transport and oxidative phosphorylation and be able to
$ 
 contrast the latter with substrate level phosphorylation,

$ 
 know and recognize the interplay between glycogen metabolism, pentose phosphate pathway and reduction power synthesized for anabolic processes, and the connection with gluconeogenesis,

$ 
 recognize the anabolic and catabolic processing of glycogen as an example of the classical cascade process found in many biological processes that are hormonally controlled, and be able to

$ 
 explain such a process,

$ 
 know and recognize the diverse involvement of the liver in both catabolic and anabolic processes to include blood glucose balance, synthesis and detoxification processes such as is the case with heme degradation, ammonia processing in urea synthesis,

$ 
 know and recognize the vast diversity in biological nitrogen utilization in biological compounds starting with amino acids and lead up to nucleic acids,

$ 
 recognize and be able to contrast the varying complexity of amino acid metabolisms (catabolic and anabolic) and the role specific amino acids play in nucleic acid anabolism as well as the breakdown of nucleic acids and the disposition of their biological nitrogen,

$ 
 examine and analyze for themselves the efficacy of any diet program or nutrition plan for its biochemical value and safety and

$ 
 explain such based upon principles of enzymatic coenzyme and cofactor needs, hormonal controls triggered by presence or absence of key metabolites (such as glucose/insulin/glucagon), 

$ 
 identify the biochemical basis for hazards of starvation diets,

$ 
 recognize and explain suitability or problems with a given dietary intake formulation,

$ 
 recognize controls, both enzymatic and hormonal, that operate at a given level of the four categories of biomolecules,

$ 
 know and recognize the more common complex lipid (membrane, storage, and cholesterol) and carbohydrate catabolic and anabolic processes,

$ 
 recognition of and distinguishing between the various one-carbon carrier systems operating at the cellular level,

$ 
 know and be able to distinguish between replication, transcription and translation, 

$ 
 explain the operative mechanisms of each, the energy demands in terms of ATP consumption,

$ 
 and organize the sequence of events that organize the over all information processing inherent to the Central Dogma of Molecular Biology.

Finally, students will be able to take a “What if” problem of metabolism, and

$ 
 explain with technical accuracy, the nature of the biochemical problems arising, and

$ 
 correlate and explain what the overall affect on the individual will be arising from such a biochemical metabolic problem.  

