BIOL 1407

Origin of Life and Prokaryotes Assignment
The RNA World
Go here:
http://evolution.berkeley.edu/evolibrary/article/0_0_0/ellington_03
(1)  Read the RNA World page. 

(2)  Take the sidetrip:  Origin of Life and the RNA World.  Work through the entire 

section, including any sidetrips.
(3)  Return to the RNA World page and read the next page: Selection in a Test Tube
1.
What are the functions of RNA molecules?
2.
What is the "RNA World" hypothesis?
3.
What are the problems of identifying microfossils?  What criteria are used by 


paleontologists to evaluate microfossils?
4.
What is the significance of Bangiomorpha pubescens fossils?

5.
List the lines of biochemical evidence used to study the origin of life.  Why are 


these important?
6.
Compare the two hypotheses of RNA replication in the early RNA World.

7.
Compare artificial selection of RNA molecules in the lab to natural selection in 


the wild.

Archaeans

Go here:  http://news-service.stanford.edu/news/2007/january10/archaeasr-011007.html
and read the article.

8.
What is an extremophile?

9.
Are all archaeans extremophiles?  Explain.

10.
Discuss the connection between archaeans and the molecular fossils found in 


Ontario in rock samples 

11.
Discuss the connection between methanogens, rice farming and global warming.

12.
Discuss the connection between Crenarchaeota and ammonia oxidation. 
Microbial Mats

Go here:
www.bact.wisc.edu/themicrobialworld/LAHT/B1
Click on the following links:


(1)
A Microbial Mat


(2)
Up the Temperature Gradient


(3)
The Upper Temperature for Life


(4)
Life and Death at Low pH


(5)
Biotechnology in Yellowstone

13.
What holds the microbial mats together?  What changes occur as the microbial 

mats grow in size?

14.
Fill in the table:

	Type of Organism
	Upper Temperature Limit  in (C

	Cyanobacteria and other photosynthetic bacteria
	

	Heterotrophic bacteria
	

	Algae
	

	Fungi
	

	Vascular plants
	

	Fish
	

	Insects
	

	Sulfur-dependent archaeans
	

	Methane-producing archaeans
	


15.  
What is a hyperthermophile?


16.
What temperature do prokaryotes thrive in oceanic thermal vents?

17.
Why do we not have to worry about catching diseases from bacteria that live in 

hot springs?  Explain.

18.
From an evolutionary standpoint, why are thermophiles important?

19.
What is the lowest pH at which any eukaryote can survive?  Name the eukaryote.
20.
What is the lowest pH at which any prokaryote can survive?  What are these 


prokaryotes called?
21.
What is the lowest pH at which cyanobacteria can survive? 
22.
What biochemical mechanism allows Yellowstone hyperthermophiles to 

survive boiling water temperatures?

23.
Briefly explain the important contribution that Thermus aquaticus made to the 

biotechnology industry.

Prokaryotic Transport

24.
How do prokaryotic organisms transport oxygen and carbon dioxide?

25.
How do prokaryotic organisms transport wastes and ions?

26.
How do prokaryotic organisms maintain water balance?

27.
Why do humans preserve foods in high salt concentrations (salted fish) or high 
sugar concentrations (jelly)?  Explain.
Further Explorations 

Molecular Midwives

Go here:
http://www.gatech.edu/newsroom/release.html?id=1506
and play the animation “Midwives in Action”.

1.  
What is the proposed role of molecular midwives in assembling RNA as the pond 


dries?

2.
What happens when it rains?

3.
What happens the next morning?

Hydrothermal Vents

Go here:
http://www.ocean.udel.edu/deepsea/level-2/geology/vents.html
and read the article on hydrothermal vents.

Then scroll to the bottom and click on “Creature Features”, then click on the different “creatures:  tubeworms, vent crab, pompeii worms and ancient bacteria.

http://www.ocean.udel.edu/deepsea/level-2/chemistry/bacteria.html
Then, go back to Creature Features and click on the "Denizens of the Deep:  A Picture Gallery”.  The organisms on the right are vent animals. Play the video of each animal.

1.
What is a hydrothermal vent?

2.
Where are hydrothermal vents found?

3.
How do hydrothermal vents form?

4.
How do the chimneys form?

5.
What is the difference between black smokers and white smokers?

6.
Describe the community of organisms associated with hydrothermal vents.

7.
What is the link between hydrothermal vent research and origin of life research?

8.
What is the energy source that drives these hydrothermal vent communities?
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