Name: ___________________________________________________________ Date: ______________ Period: _____


THE ORIGIN OF COMPLEX MOLECULES
Biomoelcules are complex molecules that are needed by living organism. Fill in the chart below.

	Biomolecule
	Job in the Body
	Monomers
	Polymers

	Lipids
	
	Lipids have no true monomers, but they are made up of:

	Proteins
	
	
	

	
	
	Examples:


	Examples:



	Carbohydrates
	
	
	

	
	
	Examples:


	Examples:



	Nucleic Acids
	
	
	

	
	
	Examples:


	Examples:




Below are the evidences of the formation of complex molecules.
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Exhibit A Title: _______________________________________________________

First Hypothesized by: ________________________________________________

Description Summary:

How was it tested?
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Exhibit A Title: ______________________________________________________

First Hypothesized by: ________________________________________________

Summary:

How was it tested?



	[image: image7.png]



Exhibit A Title: ______________________________________________________

First Hypothesized by: ________________________________________________

Summary:

How was it tested?
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STUDENT GUIDE

Fundamental Questions
* What are the different types of biomolecules?

* What are the componen of each biomolecule?

* How is the structure of a biomolecule related to s function?
+ How are basic chemical elements involved in the formation of biomolecules?
+ What is the evidence of the formation of information-containing complex molecules?

Part I: Analyze and Evaluate the Evidence, continued
For each Exhibit, read the description and fill out your Student Journal.

Exhibit A
Title: Oparin-Haldane Hypothesis

First hypothesized in 1920’ by Soviet scientist Alexander Oparin and British scientist ) B.5.
Haldane

Deseription of Hypothesis:
These two scientists separately speculated that billions of years ago, the atmosphere of Earth
did not have high amounts of oxygen ke today. Instead, they hypothesized that it consisted
of inorganic molecules like methane, ammonia, hydrogen, and water vapor. These,
combined with energy sources like radiation from space and lightning, caused the gases to
react, forming simple organic compounds. Then, the compounds accumulated in the oceans
(some scientists callthis a ‘primordial soup’ ) Further chemical reactions occurred that
organized systems for polymers to replicate.

How was this tested?

I the 1950', Harold Urey and Stanley Miller
tested if organic compounds could
spontancously generate like in the above
hypothesis. They created an experiment to
‘mimic these early Earth conditions. They made
an airtight apparatus and added hydrogen,
methane, and ammonia that passed over an
electric spark (energy source). Hot water vapor
was added to form ‘rain’ . After a week, some
of the gases combined to form amino acids.
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STUDENT GUIDE

Fundamental Questions
+" Wht are the different types of biomolecules?
‘Whst are the components of each biomlecule?
How is the structure of 3 biomolecule related to t function?
How are basic chemical elements involved in the formation of biomolscules?
‘What s the evidence of the formation of information-containing complex molecules?

Exhibit A, continued
Title: Oparin-Haldane Hypothesis

Evidence: Exhibit A
Tested by Urey and Miller using the below apparatus

topeock
fortaang Condenser

samy
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STUDENT GUIDE

Fundamental Quesions
‘What are the differen types of biomolecules?

+ Wht are the components of each biomolecule?

+ How s the structure of  biomolecule elated to it function?

How are basic chemical elements involved in the formation of biomolscules?

+ Wht i the evidence of the formation of information-containing complex molecules?

Part I: Analyze the Evidence, continued
For each Exhibit, read the description and fill out your Student Journal.

Exhibit B
Title: Iron Sulfur World

First hypothesized in the 1970’ by Sidney Fox at the University of Miami and supported by
‘Gunter Wachtershauser in Germany

Description of Hypothesis

Chemical reactions link monomers into polymers ike proteins. These reactions use enzymes.
0 aid the process. But early in Earth's history, these enzymes didn't exist, <o how did the
first polymers form? Water also forms in these chemical reactions. Perhaps polypeptides
would form if the water also reacted with rock, lava, or clay.

How was this tested?

In the laboratory, abiotic synthesis of polymers.
(polymerization) occurs if organic monomers

are present in sand or clay (substratum.) The

clay, or substratum, contains iron that aids the
reaction that connects these monomers. Even
pyrite (‘Fool's Gold') which contains iron and
sulfur, might have served as a good substratum

and catalyzed polymerization. This is because
sulfur has electrons that could help that bonding
‘of monomers.
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STUDENT GUIDE

Fundamental Questions
+" Wht are the different types of biomolecules?

+ Wht are the components of each biomolecule?

+ How s the structure of  biomolecule elated to it function?

+ How are basic chemical elements involved in the formation of biomolecules?

+ Wht i the evidence of the formation of information-containing complex molecules?

Part I: Analyze and Evaluate the Evidence, continued
For each Exhibit read the description and fll out your Student journal.

Exhi
Title: RNA World
First hypothesized: Variety of Scientists

Description of Hypothesis.

DNA must replicate to pass information to the next generation, but it requires the use:
of proteins to replicate. The structure and function of the protcins are encoded in the
DNA. DNA by itself is not self-replicating. Over time, DNA evolved to be the.
information storing molecule and proteins the catalytic molecule for replication.
Neither can do both and must use each other.

So, which came first; DNA or proteins? Perhaps the answer is RNA

How was this tested?

In laboratories, RNA has been shown o self- &
replicate. If RNA can be shown to reproduce P
feelfcompletely. then s possible tat RNA <
e e e eoem <&
ity om ephcaion o |
and proteins later filled those roles. &
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