Life on early Earth

Terms:

Amino acid - Any of a large number of compounds found in living cells that contain carbon, oxygen, hydrogen, and nitrogen, and join together to form proteins.

Protein - composed of 20 or more amino acids linked in a genetically controlled linear sequence into one or more long chains.

Preliminary questions:

1. Would the plants and animals that exist today be able to survive in early Earth’s atmosphere? Knowing the composition of early Earth’s atmosphere do you think that humans could have lived?

2. What type of life might be present on early Earth if any? 

Background:

Understanding the origin of life on Earth is a question humans have been trying to comprehend for thousands of years. The modern scientific theory about life’s origin originated in the 1920’s by a Russian scientist Alexander Oparin and independently by a British scientists J.B. S. Haldane. Their theory (Oparin-Haldane hypothesis) postulated that life began from chemical reactions that were initiated in a strongly reducing atmosphere and came to completion in the early oceans. In 1953 this theory was tested. Stanely Miller and Harold Urey filled flasks with mixtures of gases representative of early Earth, sparked the gases to simulate lightning and observed what happened. A sticky brown substance coated the walls of the flask and was found to contain amino acids. These are the basic compounds on which life depends on. 
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The two types of amino acids produced in the experiment.
You will try and simulate this experiment to see if you can create the amino acids alanine and glycine. Visit http://www.millerureyexperiment.com/ . There are 6 different gasses that you can fill the flask with. Follow the following steps and record which gases you use in each run.

1. Press the vacuum button to remove any gases in the flask.

2. Fill the chamber with a selection of gases to simulate the atmosphere.

3. Then fill the chamber with boiling water.

4. Press the sparker to start the experiment.

Observations

  Trial

1. Choose your own set of gases and Record in the table below.

2. Try the experiment again and do not add O2.

3. This time try adding oxygen to the mixture. What happens?

4. What happens if you add only NH3 and CH4?

5. What happens if you add NH3, CH4, and H2?

6. Try a different combination of gases to see if you can make amino acids.

	Trial
	Gases

Circle the gases used
	Produce brown gunk?

Yes/No – why not?
	Products formed

	1
	N2        CO2 

O2             H2 

CH4       NH3
	
	

	2
	N2        CO2 

O2             H2 

CH4       NH3
	
	

	3
	N2        CO2 

O2             H2 

CH4       NH3
	
	

	4
	N2        CO2 

O2             H2 

CH4       NH3
	
	

	5
	N2        CO2 

O2             H2 

CH4       NH3
	
	

	6
	N2        CO2 

O2             H2 

CH4       NH3
	
	


Questions

1. Using your observations and what you know about early Earth’s atmosphere could life have started on Earth without oxygen gas?
2. In trial 4 you added gases similar to early Earth but you were unable to create amino acids, why were you successful in trial 5?

3. How did you know that the brown gunk that you created contained amino acids?

4. Does life on Earth today still need these amino acids that were made billions of years ago?

