
 
    CHEMISTRY 335 

            METABOLIC BIOCHEMISTRY 
               SPRING 2009 

 
 

 
Dr. Janis E. Lochner, Olin Center 223, ext. 7538, (lochner@lclark.edu) 
Office Hours: Tuesday 3:00 – 4:00 P.M., Wednesday 2:00 P.M. – 3:00 P.M. and Friday 
11:30 P.M. – 12:30 P.M. 
 
 
Lecture: 10:20 A.M. - 11:20 A.M. Monday, Wednesday and Friday, Howard hall 124 
Text: Lehninger Principles of Biochemistry 5th ed. (2008), Nelson and Cox 
Class Web Site: http: //www.lclark.edu/~lochner/chem335.html  
 
 
 
        

            
   “Energy is eternal delight.” 

                            William Blake 
 
 
Metabolic biochemistry probes the chemical processes whereby cells derive 
metabolic energy and  explores how cellular energy is judiciously allocated to 
drive biosynthetic reactions. Throughout the semester, we will assess how these 
fundamental chemical processes relate to the metabolic basis of human disease and 
to complex physiological processes such as appetite regulation and aging. 
  

 
SCHEDULE OF LECTURES AND EXAMS 

 
 
Jan 21 Bioenergetics and the Strategy of Metabolism 
    
Jan 23 Glycolysis, Regulatory Control Exerted by Phosphofructokinase 
 

 Jan 26 Gluconeogenesis, Reciprocal Regulation of Glycolysis and 
Gluconeogenesis 

 
Jan 28 Pyruvate Dehydrogenase, Shuttling Metabolites via a Vectorially  
   Assembled Multi-Enzyme Complex 
  Coenzyme Action – Thiamin and beriberi 
 



Jan 30 Citric Acid Cycle, Amphibolic Nature of the Pathway 
 
Feb 2 Electron-Transferring Reactions, Free Energy Changes Accompanying 

Electron Transfer  
 
Feb 4  Literature Review and Presentation  
  Glucokinase and Diabetes Susceptibility   
  
Feb 6   ATP Synthase, Structure function Relationship of a Rotary Engine  
   
Feb 9  Thermogenesis and Uncoupling proteins 
      
Feb 11 Literature Review and Presentation 
  Glucose Metabolism, Cytochrome c Oxidation and Apoptosis 
 
Feb 13 Metabolic Games 
   
Feb 16 Quiz I  
 
Feb 18 Literature Review and Presentation  
  Genetic Variation of Alcohol Metabolizing Enzymes  
    
Feb 20 Pentose phosphate Pathway  
   
Feb 23 Glycogen Degradation, reversible Control by Phosphorylation 
 Glycogen Synthesis and Essentials of Biosynthetic Strategies 
 
Feb 25 Literature Review and Presentation  
  Repatterning Energy Metabolism to Yield Supermice  
   
Feb 27  Light Reactions of Photosynthesis 
  Structure of the Oxygen Evolving Complex 
 
Feb 29   Dark Reactions, Synthesis of Carbohydrate by the Calvin Cycle 

Redox Regulation of Rubisco  
 
March 2  Photorespiration, Competition Between C3 and C4 Plants  
 
March 4 Literature Review and Presentation  
  Transgenic Plants and Resistance to High Temperature 
     
March 6 Carnitine Shuttle and Fatty Acid oxidation     
  Reciprocal Regulation of Fatty Acid Synthesis and Breakdown 
 
March 9 Literature Review and Presentation  
  Mechanism of Action of Broad-Spectrum Antibacterials 
 
March 11 MIDTERM EXAM  
 
March 13 Cyclooxygenase Structure and Arachidonic Acid Metabolism 

Phospholipid metabolism   
   
March 16  Synthesis of membrane lipids 

 
March 18 Literature Review and Presentation 
 Leptin, Acetyl CoA Carboxylase and Regulation of Food Intake 
   
 
March 20 Cholesterol Biosynthesis, LDL Receptors and Hypercholesterolemia  
 
March 30 Amino Acid Degradation, Transaminase Action and Vitamin B6 

  
April 1  Literature Review and Presentation  

Regulation of Cholesterol Biosynthesis  
   
 



April 3 Energy Cost of Urea Synthesis 
   
April 6 Synthesis of Amino Acids from Major Metabolic Intermediate   

Amino Acids as Precursors to Neurotransmitters 
 Nitric Oxide Synthase and NO 
   
April 8 Literature Review and Presentation 
   Nitric Oxide Signaling Response to Mild Exercise 

 
April 10 Quiz II   
  
 
April 13 The Synthetic Challenge of the Porphyrin Ring 
  Porphyria and King George II I 

   
April 15 Literature Review and Presentation 
 Sirtuins, NAD and Aging 
 
April 17 Purine Nucleotide Synthesis, Salvage Pathway for Recycling Bases  

Pyrimidine Nucleotide Synthesis and Degradation 
 
April 20 Nucleotide Metabolism Disorders, Gout, Lesch-Nyhan Syndrome, 

Adenosine Deaminase Deficiency 
  
April 22 Literature Review and Presentation 
 Metabolomics – Intracellular Energy Status and Control of rDNA 
  
April 27 Hormonal Regulation of Metabolism  

Integration of Metabolism 
 
April 29 Metabolic Maps / metabolomics  
  
 
STRUCTURE OF THE COURSE 
 
READINGS FOR STRUCTURAL BIOCHEMISTRY 
 
Readings from the text Lehninger Principles of Biochemistry 5th ed will complement 
the material discussed in lecture.  Problems pertinent to lecture will be 
periodically assigned and you are encouraged to work cooperatively with you r 
classmates on addressing these questions.  You may also initiate a dialog with me 
regarding the homework by bringing your questions to office hours. You will also 
be assigned three graded homeworks that focus primarily on topics explored in our 
literature review sessions.  
 
In addition to the aforementioned resources, research papers from the biochemical 
literature will be considered in class during the literature review sessions.  
During the course of the term, you will work with a partner on presenting a 
literature review. You and your partner will share your insights with the class by 
highlighting your analyses of the paper in an oral presentation and by preparing a 
two-page written synopsis of the work.  Literature reviews are intended to further 
your understanding of select area now attracting research interest.  These 
sessions should also provide you with the opportunity to sharpen your analytical 
skills.   
 
SCHEDULE OF READINGS / BIOCHEMISTRY 6TH EDITION 
 
Chapters  13   January  21 
Chapter  14    January  23-26 
Chapter  15   January  28 
Chapter  16   January  30 
Chapter    17   March  6 
Chapter    18   March  30-April 3 
Chapters    19   February  6-9 
Chapter   20   February  27-March 4 
Chapter   21   March  6-20 



      
Chapter      22   April             6-20 
Chapter 23   April  27-29 
 
 
For those of you who want to delve further into topics in  metabolic biochemistry, I  
have placed a number of books on reserve at Watzek Library.  The first book probes 
select aspects of enzyme mechanisms and protein folding. The second resource 
represents an encyclopedic reference on the molecular basis of inherited disease.  
In this course, we often explore how specific mutations can compromise protein 
structure and thereby lead to disease. If you are keen on learning additional 
information relevant to these disorders, this four-volume treatise is an excellent 
place to start your quest for further information. References three and four 
provide comprehensive overviews of metabolic biochemistry. Good luck in your 
study of Biochemistry! I look forward to working with you. 
 
 
1.  Structure And Mechanism In Protein Science: A Guide To Enzyme Catalysis And 

Protein Folding (Alan Ferscht),  1999. 
2.  The Metabolic and Molecular Basis of Inherited Disease (Ed Charles R.  Scriber 

et    al.),  2001. 
3.  Functional Metabolism: Regulation and Adaptation (Ed Kenneth B. Storey), 2004. 
4.  Fundamentals of Biochemistry: Life at the Molecular Level (Donald Voet, Judith 

G. Voet, Charlotte W. Pratt), 2006. 
 
 
World Wide Web Resources 

 
General Resources Relevant to Your Work in Metabolic Biochemistry 
 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi the key site for searching the 
biomedical literature  
 
http://www.expasy.ch/cgi -bin/search-biochem-index - the Boehringer Mannheim 
chart of biochemical pathways.  Enter the name of a metabolic intermediate of 
interest and you will receive a list of all known reactions and available metabolic 
maps.  Note that you can navigate from one adjoining segment of the map to the next 
using the arrow keys. 
 
http://www.genome.ad.jp/kegg/kegg.html -  reactions within 85 different pathways 
are profiled. The standard metabolic pathways are not specific to particular 
organisms but rather consensus views of biochemical pathways.  Reactions specific 
to a given organism may be requested via the menu. Additional information on 
metabolic diseases related to pathway reactions may be requested via the menu. 
 
http://www.rcsb.org/pdb/ repository for all published protein structures, atomic 
coordinates of proteins can be downloaded from this site and then visualized using 
a variety of free programs such as Protein Explorer 
http://www.umass.edu/microbio/chime/explorer/ 
 
 http://www.ncbi.nlm.nih.gov/ National Center for Biotechnology Information 
repository for protein and gene sequence data 
 
http://www.public.iastate.edu/~pedro/research_tools.html Pedro's BioMolecular 
Research Tools, comprehensive list of www links related to work in the 
biomolecular sciences 
 
 
DETERMINATION OF FINAL COURSE EVALUATION 

 
Literature Review and Presentations   100 Points 
Literature Review Questions         50 Points  
Quizzes (Feb 16, April 10)     100 Points 
Midterm Exam  / March 11   (7:00P.M. -  9:00 P.M.)  100 Points 
Final Exam / May 5   (1:00 P.M. - 4:00 P. M.)    100 Points 
 



 
HONOR CODE GUIDELINES 
 
Please read the guidelines provided in the student handbook concerning academic 
honesty and the honor code.  The academic honesty and honor code applies to all  
material in this class.  
 
 
 
 
 
 
 
 

 
 
 
 
 


