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SYLLABUS

CHEMISTRY 8157
Spring 2008

Instructor: Edgar Arriaga
326 Smith Hall; phone: 624-8024
e-mail: arriaga@chem.umn.edu’

Textbooks:
(1) Bioanalytical Chemistry by Andreas Manz, Nicole Pamme & Dmitri lossifidis
(Imperial College, London, 2004) (Required).
(2) Bioanalytical Chemistry by Susan R. Mikkelsen & Eduardo Cortéon (John
Wiley and Sons, Inc., New Jersey, 2004) (Recommended).

Lecture: TTh 8:15-9:30 A.M.; Smith 121; (Jan 22 — May 8, 2007)
Office Hours: By appointment

Exams and Make-up Lectures: To be announced

URL: http://www.chem.umn.edu/class/

Credits: 4

Welcome to Chem 8157, a course for those who want to learn more about current trends in
Bioanalytical Chemistry. This syllabus contains basic information on this course. Any changes
to this syllabus will be announced in class or via e-mail.

Course Description: This course deals with the analysis of molecules in biological systems.
It aims to promote meshing of analytical thinking when dealing with biological systems. It
covers techniques that are used to obtain information on the quantity, localization, identity, and
kinetics of biomolecules and the use of bioinformatics for the classification and sorting of
biomolecular information.

In this semester, the course will be divided into five units that will be discussed in the following
order: (1) Introduction to the analysis of biomolecules, (2) genomic techniques, (3) proteomic
techniques, (4) measuring bio-interactions, and (5) bio-imaging.

The first unit is an overview of biomolecule properties and their functions. The unit on genomic
techniques includes those that are presently used to identify, sequence, and manipulate DNA

1 When e-mailing the instructor, always use include in the subject line, @Chem8157EO
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and RNA. The unit on proteomic techniques covers separation and mass spectrometric
techniques that are being used to elucidate protein sequence and identity. Both the genomic
and proteomic units will cover the use of bioinformatics resources. The unit on measuring bio-
interactions describes the use of well-known interactions (e.g. antigen-antibody) in bioanalysis
as well as techniques that are used to determine kinetic and equilibrium parameters of
biological interactions. The unit on bio-imaging covers microscopy-based approaches that are
used for the identification of biomolecules within a cell or tissue or for measuring dynamic
processes within live cells.

Lectures will be supplemented with literature reviews given by the students, seminars, in-class
exercises, and take-home assignments.

Course objectives:

a. Become aware of current developments in Bioanalytical Chemistry.

b. Understand the principles and application of selected bioanalytical techniques.
c. Be able to read and understand the bioanalytical literature.

d. Promote scientific criticism and objectivity in the bioanalytical field.

Requirements: Although no formal requirements are outlined for this course offering, those
enrolled will benefit by already knowing concepts taught in undergraduate analytical chemistry
and biochemistry courses. Please see the instructor if you have not taken prior courses on
these subjects. The instructor may recommend supplementary material in such a case.

Selected topics, not covered in depth in this course, that may help in assimilating the material
discussed in lectures or found in literature reviews include: (i) Analytical figures of merit, (ii)
principles of chromatographic and electrophoretic separations, (iii) principles of mass
spectrometry, (iv) principles of UV-VIS absorption, fluorescence, and Raman spectroscopy, (v)
principles of chemical equilibrium and kinetics, (vi) molecular structure of phospholipids,
nucleic acids, and proteins, and (vii) cell biology.

In addition, knowing how to use on-line search engines such as MEDLINE, PUBMED, or
SCIFINDER will help the student in selecting literature references and identifying
supplementary material.

SCIFINDER requires special software and access is free of charge to students of the
University of Minnesota (http://sciweb.lib.umn.edu/subject/software/).

MEDLINE and PUBMED can be directly accessed with a web browser through the links:
(http://www.biomed.lib.umn.edu/ovidweb/med|.cqi)

and

(http://www.ncbi.nim.nih.gov/entrez/query.fcqi?DB=pubmed).

For short courses on accessing MEDLINE or PUBMED with ovid visit the BioMedical Library
or access its web page (http://www.biomed.lib.umn.edu/workshops).

Course Format: Students will be required to read assigned readings before class. Lectures
will be used to introduce new concepts and review material in the assigned readings. Some in-
class exercises and take-home assignments will be given to assess student’s handling of the
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material and ability to explore new material. In order to consolidate the topics discussed in
each unit, each student will summarize and present two papers taken from the literature. The
topic of each paper will correspond to one of the units covered in class. The instructor will
assign units to each student at the beginning of the semester. The summaries will be due the
day of the presentation that will be given to the class at the end of the respective unit. In
addition, students will be required to participate in the discussion of pre-selected university
seminars.

Exams and Assignments:

a.

There will be an exam at the end of the units 2-5. Due to the limited lecture time, exams
are scheduled outside the lecture time. Please let the instructor know your schedule at
the beginning of the course so that suitable exam times can be found.

The comprehensive final exam is scheduled for (Wednesday, May 14, 2008 at 10:30
AM — 12:30 PM.

At the beginning of the semester the student will suggest two units for the purpose of
preparation of paper summaries and class presentations. The instructor will make the
final assignment of units to each student. At the end of the respective unit, the student
will present a paper approved by the instructor and provide the class with a summary.
The material included in these presentations and in the summaries is also evaluated in
exams, assignments, and exercises. Instructions will be provided separately.

Take-home assignments or in-class exercises will be graded (by the instructors or peer-
students). There are more assignments than points possible. Only the highest grades of
the take-home assignments will count towards the final grade. An electronic document
(PDF or word) will be the preferred format for turning in assignments and any take-
home exercises. Please name your electronic files following the format “Chem8157-XY-
aaaaa”, where XY are your initials and aaaaa is a descriptor (e.g. exercise1),

. Students must advice the instructor if they use an e-mail account other than the UMN or

Chemistry account. They must confirm that they can retrieve class materials sent as e-
mail attachments.

Late assignments and exercises will be graded but the total will be decreased by 5% of
the maximum grade/hour late. Weekend and overnight hours count. Regrading may be
requested only if the student clearly identifies an error in the grading scheme or the
answer key; no points will be given for guessing.

Evaluation:

4

X
2

Unit exams (15% each) 60 %
Final exam 10 %
Assignments? 15 %
Paper Summaries (5% each) 10 %
Participation in class 5%

2 A typical assignment is worth 1%. There are more than 15 assignments, but only the best grades will be taken into
consideration. Additional assignments may be included to compensate for difficult questions in Unit Exams (i.e. questions
that nobody answer correctly).
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Total 100 %

Grading System: Grades are intended to reflect how well the student accomplished the
course objectives. The scheme follows the university guidelines:

Grade GPA Achievement Relative to the Course Objectives
A 4.0 Outstanding

B 3.0 Significantly above average

C 2.0 Meets objectives

D 1.0 Worthy of credit

F 0.0 Not worthy of credit.

As a general rule, higher than 91% of the total points corresponds to a grade A. Less than 71%
of the total points corresponds to C grades. This course does not use a curve and usually the
class average is ~ B+.

Academic Dishonesty and Conflict Resolution:

It is the student’s responsibility to be informed on this subject. Most relevant information is
found in Section V of the student code of conduct:
(http://www1.umn.edu/regents/policies/academic/Student Conduct Code.pdf).

For student conflict resolution information visit the following web site:
(http://www.tc.umn.edu/~sos/)

Rights of people with disabilities:

It is the policy of the Board of Regents that each campus shall make services available for any
student who, through a recent assessment, can document a disability. Please contact the
instructor to make special arrangements.

Page-4 -



Preliminary Course Schedule

Updated Jan 19, 2008

Lecture
Number Date Unit Description Other Info

1 01/22/07 1 Introduction to biomolecules Manz-Chapter 1

2 01/24/07 1 Measuring biomolecular contents Mikkelsen-Chapter 1

3 01/29/07 1 Figures of merit and method validation Mikkelsen-Chapter 16
Nucleic acids and genomics - Need to

4 04H3HOF 2 schedule a make up lecture Manz-Chapter 6

5 02/05/07 2 PCR Manz-Chapter 6

6 02/07/07 2 Electrophoresis of nucleic acids Manz-Chapter 3

7 02/12/07 2 DNA sequencing and RF analysis Manz-Chapter 6

8 02/14/07 2 DNA arrays Chapter 5

9 02/19/07 2 Introduction to Bioinformatics — | Attend seminar

10 02/21/07 2 Presentations - | Attend seminar

11 02/26/07 2 Presentations - Il Exam 1 (02/xx/08)

Manz-Chapter 7; Attend

12 02/28/07 3 Proteomics and chemistry of proteomics | seminar
Electrophoresis and MS — Need to

13 03/04/0F 3 schedule a make up lecture Manz-Chapters 3-4
Proteomic techniques - Need to schedule

14 03/06/0F 3 a make up lecture

15 03/11/07 3 Protein sequencing and proteomics

16 03/13/07 3 Introduction to Bioinformatics - Il

17 03/25/07 3 Presentations - |

18 03/27/07 3 Presentations - Il Exam 2 (03/xx/08)

19 04/01/07 4 Biointeractions- strong

20 04/03/07 4 Antibody-based assays Mikkelsen-Chapter 14

21 04/08/07 4 Measuring biointeractions-ACE and SPR | Manz-Chapter 2

22 04/10/07 4 Measuring enzymatic activity

23 04/15/07 4 Interactomes Manz-Chapter 5

24 04/17/07 4 Presentations - |

25 04/2/07 4 Presentations - Il Exam 3 (04/xx/08)

26 04/24/07 5 Imaging techniques

27 04/29/07 5 Fluorescence microscopy

28 05/01/07 5 Figures of merit in imaging

29 05/06/07 5 Paper Presentations - |

30 05/08/07 5 Paper Presentations - Il Exam 4 (05/xx/08)

5/14/07 Final Exam
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