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Department of Chemistry and Biochemistry 
Syllabus 

 
1. CHMI 5226 EL – Metallobiochemistry (Winter 2020) 3 cr 
 
2. Instructor: 

Dr. Stefan Siemann 
Office: F-320 
Phone: 705-675-1151 x2105 
Email: ssiemann@laurentian.ca 
Web: www.bioinorganic.ca 
Office Hours: Mon and Wed from 1:30 to 3:00 p.m. 

 
3. Course description (from Calendar), including prerequisites. 

This course will examine the recent literature covering the influence of metals on such 
processes as biomineralization, morphogenesis, genetic regulation, signal transduction, 
metal homeostasis, nutrition and disease. Three lectures per week, one term. (lec 3) cr 3. 
 
Class hours: Mon/Thu 11:30 a.m. to 12:50 p.m. 
Class location: S-217 

 
More detailed course description: 
Metallobiochemistry (Bioinorganic Chemistry) is a highly multidisciplinary research field, 
which deals with the role of metals in biological systems. This graduate course will 
discuss the widely varied roles metal (and in particular transition metal) ions play in 
living systems. Special attention will be directed towards the relationship of the function 
of a particular metal in a biological system and its (inorganic) properties. The role of 
model compounds in the elucidation of structure and mechanism will also be addressed. 
Physical techniques frequently used in the field of Bioinorganic Chemistry will also be 
discussed. Topics include: general principles of metallobiochemistry (at the interface of 
inorganic chemistry and biochemistry), transport and storage of dioxygen, heme 
proteins, iron-sulfur clusters, transport and storage of iron, cobalamins, metals involved 
in photosynthesis, copper proteins in electron transfer and redox processes, nitrogen 
fixation, zinc proteins in Lewis acid/base catalysis and gene regulation, calcium as a 
second messenger and ubiquitous regulator, functions of alkali metals, 
biomineralization, biochemistry of toxic elements, metals in medicine, etc. 

 
 
 
 

mailto:ssiemann@laurentian.ca
http://www.bioinorganic.ca/
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4. Outline of Topics: 
Week 1  Overview of Bioinorganic Chemistry and the Biological Functions of 

Inorganic Elements 
Week 2 Element Abundance and Bioavailability  
Week 3 Fundamentals of Inorganic Chemistry 
Week 4 Uptake, Transport and Storage of Oxygen 
Week 5 Student presentations (scientific paper)  
Week 6 Cytochromes and Cytochrome C Oxidase 
Week 7 Metals in Photosynthesis I 
Week 8 Midterm; Metals in Photosynthesis II 
Week 9 Student presentations (lecture) 
Week 10 Student presentations (lecture) 
Week 11 Visualization of bioinorganic reaction centres 
Week 12 Review 

 
 
5. Methods of Evaluation: 

Assignments & Class Discussion:    10% 
Midterm (in class):      30% 
Oral presentation (scientific paper):    10% 
Oral presentation (lecture):     15% 
Final (Research Proposal [25%] and oral defense [10%]):  35% 
 
 

6. Methods of Delivery or method of teaching 
• On-campus 

 
 
7. Learning outcomes 

At the end of the course, students will be able to: 
• Correlate the inorganic properties of metals with their function in biological systems 
• Apply the fundamentals of coordination chemistry to assess how (and why) biological 

systems alter the properties of metals to suit specific applications  
• Evaluate the role of metals in the design of metallodrugs and diagnostic agents 
• Assess the role of iron in biological systems (esp. for oxygen transport and utilization) 
• Understand how various metal centres contribute to the photosynthetic machinery 
• Utilize the current scientific literature to draft an original research proposal 

pertaining to the field of bioinorganic chemistry, and to defend the proposal orally 
• Describe an area of bioinorganic chemistry in form of a lecture 
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8. Readings/Textbooks necessary 
A textbook is not required for this course. However, there are a few books which give a good 
overview of the field of Bioinorganic Chemistry (see below). 
 
1. Bioinorganic Chemistry: Inorganic Elements in the Chemistry of Life by W. Kaim, B. 
Schwederski & A. Klein, 2nd Ed., 2013, John Wiley & Sons, ISBN-10: 0470975237. 
 
2. The Biological Chemistry of the Elements: The Inorganic Chemistry of Life by J. J. R. Fraústo da 
Silva & R. J. P. Williams, 2nd Ed., 2001, ISBN-10: 0198508484. 
 
3. Bringing Chemistry to Life: From Matter to Man by R. J. P. Williams & J. J. R. Fraústo da Silva, 
Oxford University Press, 1999, ISBN: 0-19-850546-9. 
 
4. Principles of Bioinorganic Chemistry by S. J. Lippard & J. M. Berg, University Science Books, 
1994, ISBN: 0935702733. 
 
5. Bioinorganic Chemistry – A Short Course by R. M. Roat-Malone, 2nd Ed., 2007, John Wiley & 
Sons, ISBN-10: 0471761133. (A third addition will come out in February 2020!) 
 
6. Bioinorganic Chemistry – A Survey by E. Ochiai, Academic Press, 2008, ISBN: 978-0-12-
088756-9.  
 
7. Biocoordination Chemistry by D. E. Fenton, Oxford University Press, 1995, ISBN: 0198557736. 

 
 
 

9. Policies   
• Students must be familiar with the University Policies, including 

o Policy on Student Academic Integrity: 
https://intranet.laurentian.ca/policies/2017.09.19%20-
%20Policy%20and%20Procedures%20on%20Academic%20Integrity%20-
%20EN.pdf 

o Grade Appeal Policy:  
https://intranet.laurentian.ca/policies/2017.09.19%20Grade%20Appeal%20
Policy%20-%20EN.pdf 

 
 
10. Other 

• Important dates: 
Monday, January 06   First class 
February 17 – February 21   Study Week – No classes! 
Thursday, April 02    Last class 

 
Midterm:     Monday, March 02 (in class) 

https://intranet.laurentian.ca/policies/2017.09.19%20-%20Policy%20and%20Procedures%20on%20Academic%20Integrity%20-%20EN.pdf
https://intranet.laurentian.ca/policies/2017.09.19%20-%20Policy%20and%20Procedures%20on%20Academic%20Integrity%20-%20EN.pdf
https://intranet.laurentian.ca/policies/2017.09.19%20-%20Policy%20and%20Procedures%20on%20Academic%20Integrity%20-%20EN.pdf
https://intranet.laurentian.ca/policies/2017.09.19%20Grade%20Appeal%20Policy%20-%20EN.pdf
https://intranet.laurentian.ca/policies/2017.09.19%20Grade%20Appeal%20Policy%20-%20EN.pdf
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Oral presentation 1 (paper):  February 03 & 06 
Oral presentation 2 (lecture):  March 09 & 12 & 16 
 
Research Proposal Due Date:  Monday, April 06 (3 p.m.) 
Oral Defense of the Proposal:  Thursday, April 09 (10 a.m. to 1 p.m.) 

 
• Assignments and Class Discussion: 

There will be a small number of minor assignments distributed throughout the 
course. Furthermore, class discussions will be a vital part of this course in which you 
are encouraged to participate. 
 

• Midterm: 
The midterm (80 min in length) will be your only written examination. 

 
• Oral presentations: 

As part of this course you will prepare two oral presentations, one on a selected 
scientific publication (usually on a very specific topic; e.g. a specific metalloprotein), 
and one of more general nature (lecture). Both presentations should be prepared 
with MSPowerPoint. Handouts of your presentations should be provided to your 
fellow classmates in advance. 
 
1. Scientific paper: 
You will present the content of a scientific publication related to the field of 
bioinorganic chemistry. This presentation should be 20 minutes in length. A list of 
topics to choose from will be provided in class. 
 
2. Lecture: 
You will also give a "lecture" on a selected, more general bioinorganic topic (e.g., 
biomineralization, metal-containining anticancer agents). A list of topics to choose 
from will be provided in class. The lecture should be 30 minutes in length. 
Note: The lecture needs to be prepared "from scratch". You will need to find 
appropriate reference material (books, articles, etc.), i.e. references for a particular 
topic will not be provided. 
 

• Final: 
The final examination will consist of two parts. For the first part, you are required to 
write an original research proposal on a selected topic (subject to approval by the 
instructor). Details on how to write the proposal will be given in class. The second 
part of the final examination involves the oral defense of your written proposal (20 
minutes in length). 

 
• Lecture material, presentations and further information regarding the course can be 

found on the class website: www.bioinorganic.ca/teaching/chmi5226.html.  
 


