PGM 2011, Introductory Objectives

1.
Read and understand the syllabus/reading list and the class policies.  

2.
Become aware of major assignments and due dates.
3.
Understand the numerical organization systems of the text and sample problems. 

PGM 2011, Objectives for Week 1

What’s gene manipulation and why should I care?

Restriction endonuclease basics

Self-review

First homework assignment, due Friday, September 30
Textbook reading for objectives
1.
Review your basic cell and molecular biology so that you can describe or define the following:


a)
the “central dogma”


b)
the difference between prokaryotic and eukaryotic cells 


c)
mRNA, gene, chromosome, genome


d)
DNA, RNA, protein, enzyme, amino acid, polypeptide chain, deoxyri​bonucleoside triphosphate, ribonucleoside triphosphate


e)
double helix, antiparallel, 5’-3’


f)
the bonds which hold the nucleotides in a strand of DNA or RNA together


g)
the bonds which hold the two strands of the double helix together


h)
the four bases each of RNA and DNA; which are purines and which are pyrimidines; and the number of hydrogen bonds between the two types of base pairs in complementary strands


i)
replication, transcription, promoter, transcription start site, RNA processing, intron, exon, 5’ flanking region, 3’ flanking region

j)
transla​tion, translation start site, codon, 5’ untranslated region, 3’ untranslated region


k)
mechanisms of induction and repression of transcription


Reading:
your cell biology and/or biochemistry texts AND




http://www.ncbi.nlm.nih.gov/About/primer/genetics_cell.html



http://www.ncbi.nlm.nih.gov/About/primer/genetics_genome.html

Problems:
first homework assignment, due Friday, September 30



fourth homework assignment, due Friday, October 21
2.
Understand the dilemma that once faced molecular biologists who wanted to study a specific eukaryotic gene in vitro in detail.  Be able to name two amplification methods currently used to solve this dilemma.

3.
Be able to describe and give examples of basic science and applied science.


Understand what features of bacterial plasmids and bacteriophage genomes make them useful systems for amplification of recombinant DNA.

4.
Understand what is meant by gene manipulation, genetic engineering, recombi​nant DNA, and biotechnology.  Be able to use the terms in vivo, in vitro, and in silico accurately as they apply to the biology of gene manipulation.  What is the National Center for Biotechnology Information?  Know how the term “computational biology” applies to gene manipulation.


Text:  3-12, Chapter 1
5.
Know what restriction endonucleases are, where they come from, and what their biological function is.  Know their technological utility.  Define palindrome and know how the term relates to restriction enzymes.  Be able to define and recognize isoschizomers and isocaudamers.


Text:

50-53, S4.2-4.2.3

Problems:
I: 2,15,34,35,50      III:1A,2A;4A,B
 IV:1b,c,d,e;2c,d;17     VI:2-4, 13-17
VII:12




Second homework assignment, due Friday, October 7.

PGM 2011, Objectives for Week 1 (cont’d)

6.
Given the recognition sequence of a restriction enzyme and the cut sites, be able to:



a)
diagram the ends resulting from digestion with a particular enzyme;



b)
state whether the ends are blunt or sticky, 3’ recessed (5’ overhang) or 5’ recessed (3’ overhang);



c)
state whether the enzyme is a 4,5, or 6 hitter, and calculate the average length of resulting DNA fragments (assuming a random distribution of the 4 bases in DNA).


Text:
53-56, S4.2.4-4.2.5

Problems: 
I: 39  
III: 3A,4C
IV: 2a,b;3,4
VI: 10-12
VII: Guide to Problem Solving, Problem 1; VII: 10




Second homework assignment, due Friday, October 7
7.
Know what a restriction map is and what its technological utility is. Be able to make a restriction map of a known sequence using bioinformatics software.  


Text:

59-60, S4.2.8

Problems:
III: 1B




Second homework assignment, due Friday, October 7



Fourth homework assignment, due Friday, October 21
