PGM 2008, Objectives for Week 9
Stable gene transfer into animals (and plants)

What’s a knock-in?  What’s a knock-out?  What’s a knock-down?
Finding a Disease Gene

1.
With respect to gene transfer into higher eukaryotic organisms, both animals and plants, know some of the types of purposes served.


Text:
5th edition:  323-345
2.
Know what is meant by transgenic.  What are some reasons for "making" transgenic mice.  Distinguish between germ line and somatic transgenics.  Know what is required to determine whether or not a gene has been transferred into the germ line.  Be able to describe accurately the methodology for making transgenic mice described in the paper on targeting genes.  Define the terms pluripotent, ES cells, blastocyst, chimeric, knock-out, knock-in.


Reading:  
List, #4; Text, 5th edition, 295-301


Problems:
V:10, 46

3.
Know what is meant by "integration into the host cell genome" as opposed to "autonomously replicating".  Know what site-specific or homologous recombi​nation means, and in which eukaryotic systems this occurs readily.  What is gene targeting or site-specific insertion?  What is the basic advantage of gene targeting over random insertion.  What are the basic practical stumbling blocks to gene targeting?  How is this stumbling block currently overcome in mouse cells?  Know at least one way in which a recipient cell containing an appropriately targeted gene is selected from all the cells with randomly inserted genes.  Describe how to use PCR to check for site-specific insertion.   How is site-specific insertion important to making knock-out or knock-in mice?


Reading:  
List, #4


Problems:
V:29, 39, 56, 62

4.
Know what is meant by RNA knock-down.  Know how a stable RNAi knock-down works.  Be able to describe uses for RNA knock-down.


Reading:  
Text 5th edition, 334-340; List, #5 and #8 



Note:  The text talks about antisense RNA.  Antisense probably leads to siRNA.

5.
Know the definitions for cytogenetic mapping and genetic linkage mapping.  Know what a STS is.  (Know what a polymorphic STS is.)  Know what an EST is.  How can STSs be used to assemble contigs?


Reading:
Text, 5th edition: 261-264

Problems:
V:15,24. 
VII: Guide to Problem Solving, Problem 3

6.
Be able to describe how molecular information together with a family pedigree can be used to locate a gene in which a mutation leads to disease.  What kinds of molecular information are needed.  How do gene “walking” and/or annotated maps aid in the process of finding a “disease” gene?


Reading:
List, #6 and #7

