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MCDB 3500, S01



Quiz #2, 2/19/01


1. You are studying heat-shock specific gene expression in E. coli and would like to study what happens when the heat-shock specific genes are expressed in E. coli grown under a normal temperature.  Which of the ' subunits of the RNA polymerase would you have to alter to achieve heat-shock specific gene expression?  (4 pts.)

Sigma ()

2.  Two different transcripts are made from the following operon.   The position and directionality of the primers are indicated below.   Indicate the number of primer extension bands one would see using these primers.(6 pts.)






Primer #1



Primer #2


____ 1_____ band(s) with primer #1


___ _0_____ band(s) with primer #2

7.  Below is the map of the lambda regulatory region.



CIII

N

CI
      Cro
CII


a)  Indicate whether loss-of-function mutations in the following proteins will favor lysogenic cylce, lytic cycle or neither.  (4 pts. ea.)


CIII-
 Lytic


N-
Neither



CI-
Lytic



Cro-
Neither (also give full credit for Lysogenic)



CII-
Lytic



Hfl-
Lysogenic


b)  Indicate whether mutations in the following promoter regions will favor lysogenic cycle, lytic cycle or neither.  (3 pts. ea.)

Pl 
Neither

Pr
Neither

PRE
Lytic


PRM
Lytic


c)  Name two proteins that will give you more than one region of foot print protection on the above fragment of lambda DNA. (4 pts)


CI     and  Cro
Bonus)  Once an E. coli bacterium is infected by lambda, it cannot be re-infected (or super-infected) by another lambda after lytic/lysogenic life cycle decision has been made.  This phenomenon is called immunity.  Explain how immunity is established in late lytic and lysogenic states. (3 pts.)

Lysogenic--  The immunity is established by the CI protein binding to the incoming phage regulatory regions (Pl and Pr) thereby shutting off any gene expression from the new viral genome.
Lytic-- The immunity is established by the Cro protein binding to the incoming phage regulatory regions (Pl and Pr) thereby shutting off any gene expression from the new viral genome.






