AP Biology

Biotechnology – Part 2 -Bacterial Genomes
(Associated Learning Objectives: 1.14, 1.15, 1.16, 2.22, 2.31, 2.33, 2.36, 2.37, 3.1, 3.18, 3.23, 3.24, 3.26, 3.27, 3.29, 3.30, 4.1, 4.17, 4.22,)
Important concepts from previous units:

1) Bacterial DNA has circular chromosomes.

2)    Bacteria (Prokaryotes) do NOT possess introns.
3)    Bacteria reproduce by binary fission.
I. Bacterial Genome

A. They possess one circular strand of DNA that is located in the nucleoid region.
B. Plasmids

1. These are small, circular, exchangeable pieces of DNA.
2. These are in addition the main large circular DNA strand.

3. These help to increase variation and survival.
C. Bacterial Replication 
1. 100% Identical clones are produced through binary fission. Allows them to reproduce very quickly.
D. Ribosomes are needed to create proteins; but they do NOT possess any organelles.
II. Bacterial Variation Processes (Remember, variation increases survival chances in a changing environment.)
A. Transformation   (This means simple change.)
1. A bacteria took in DNA from an external source. (Recombination of DNA occurred.)

2. Biotechnology? This is what we do to make bacteria “learn” new tricks, such as eat crude oil.
B. Transduction  (This is new DNA has been carried in by a virus thus creating the “change”.)
1. Phage introduced the new DNA into the bacterial DNA.
C. Conjugation       (This is “Bacterial sex”.)
1. Bacteria exchange plasmids through a conjugation tube from the “male” to the “female”    (Bacteria DO NOT have sexes like humans do.)
2. F factor (If a bacteria possess this gene, they are considered “male”; Shown as F+); (F-  are “female”. They do NOT possess the F factor gene.)

a. Pili – This structure is a protein “sex whip” for pulling the “female” close so that a conjugation tube can be made between the two bacteria.  The pili is created by expressing the F factor gene.
3. R Plasmids

a. These plasmids exchange antibiotic Resistance genetic information. This helped in the evolution of MRSA (Methicillin-Resistant Staphylococcus aureus)
III. Transcription Control Mechanisms (Remember, these are ways to control Gene Expression.)

A. Transposons “Jumping Genes” (These DNA segments act as “Blockers” to transcription.)

1. Barbara McClintock discovered this control mechanism in the1940’s. She worked with Maize. She won a Nobel Prize for this work.
2. Two types of transposons that exist: 
a. Basic Insertion

i. This is the simplest form.
ii. Transposase – enzyme that allows the DNA to “jump” from location to location.
b. Composite  (means “complex”)
i. Transposase on both sides of a resistance gene are “jumping” as a unit.
3. These also occur in Eukaryotes. They also are control mechanisms in these cells too. Another example helping to show common ancestry among the life forms on Earth.
B. Operon System “operator” 
1. Francois Jacob and Jacques Monod  discovered this control mechanism.(1961)

2. Operon  “operator” controls RNA Polymerase access to the DNA strand.
3. Operon is part of the promoter sequence. It is located between the TATA box and Start codon.
4. Repressor and co-repressor - These molecules act as an “off “switch.
5. Inducer - This molecule acts as an “on” switch.
6. These are both Negative Feedback loops. (They stop a process that is occurring, and gets it going in the opposite direction.)
7. These are considered regulatory genes as well.
