Chemistry 472 Spring 2006

Forensic Applications of Biomolecule Analysis

Who?


Instructor:  Professor J. Allison,


Office C-100A


phone: 609.771.3290


allison@tcnj.edu

Where?


Lectures will be held in Room C113.  Lab will be in C216.

When?


Lectures are MR 8:00 am - 9:20 am


Labs are M 9:30-12:20 am

What?

Analytical Chemistry has only recently been used for structural and quantitative problems of relevance to biology and biochemistry.  The two problems that have persisted are size and size.  The size of the molecules is too large and the size (amount) of the sample is too small for traditional analytical techniques to approach.  Recently, two methods were developed that changed everything - both are mass spectrometry techniques.  They are matrix-assisted laser desorption/ionization mass spectrometry (MALDI MS) and electrospray (ESI) MS.  Now, many Chemistry departments are changing their names to the Department of Chemistry and Biological Chemistry, to reflect our new capabilities (and interest in attracting NIH research funds).

Lectures will cover three main topics - instrumentation (largely mass spectrometry), proteins and oligonucleotides (DNA).  You will learn about the instrumentation used to do MALDI TOF MS, and how MALDI MS compares/contrasts to other kinds of MS.  You will learn about why biomolecules are important in Forensic Science.  We will discuss the structures and structure determination approaches for peptides, proteins and enzymes - the chemical and instrumental challenges.  You will learn why proteins as toxins are important, and how proteins fit into the bigger fields of proteomics, genomics and metabolomics.  You will learn about modern computational tools and international databases on biomolecules, and how to use them.  We will discuss genes, DNA, RNA, and the relationship between DNA and proteins in cells.  While DNA and proteins are very different types of molecules, they are all very intimately related.  We will discuss how Forensic DNA analyses are performed, and current techniques that focus on SNP's and STR's.  

The organization of the course takes into account a number of aspects of the course.  First, not everyone in CHEM 472 is participating in the Forensic Chemistry Concentration.  Second, the class is very full, and with available instrumentation and equipment, it will be difficult to do conventional labs in room C216.  It will not take into account the fact that the class is a mixture of Chemistry and Biology majors, nor that some students are also taking Biochemistry.

Textbook


None

Course Grade


Lab reports

50%


Quizzes (3 quizzes)    30%


Final Exam 

20%

Some Additional Comments

If you cannot attend a laboratory or lecture, you are asked to let the instructor know before the class period that you will miss.  

Cell phones must be turned off when in class.  If for some reason you need to have your cell phone on, please discuss your situation with the instructor.  Otherwise, cell phones will be confiscated and donated to a charity.

Since there is no text, the primary source of information is the lecture, and you are responsible for all material presented there.  This includes announcements made at the beginning of class.

Please be on time.  Other people are.  If you are not, they have to wait.

The final exam is cumulative.

1.  What is MS

2.  What is TOF MS

3.  Vacuum Systems/Vocabulary

4.  TOF MS

5.  MALDI TOF MS

6.  MALDI Chemistry

7.  Molecular Ions, isotopic peaks, calculating isotopes

8.  Resolution

9.  Peptide Structures

10.  PTM's

11.  Fragment Ions

12.  Enzymes

13.  mass mapping

14.  protein databases

15.  genomics, proteomics, metabolomics, structural genomics, functional genomics

16.  DNA and Proteins - what's the connection?

17.  DNA and RNA structure

18.  Analysis by MALDI MS

19.  Methods for biomolecule analysis that we won't cover

20.  methods of DNA analysis - forensics

PCR

Lab methods-

correct use of pipettes

general use of MALDI

matrix spectra

calibration

getting good spectra

spectra of small peptides

spectra of large peptides

spectra of mixtures

get the salt out/ low mass gates

MALDI of matrices for oligos

additives for oligos

use forensic dna typing by butler book

