UNIT 12

ORIGIN OF LIFE

Reason to Study:
1. Knowing the geological history of the 

Earth and understanding ideas about how life began provides background for understanding of evolutionary theory.




2. The answers to the question of the origin of

life have not been found so there is still more to learn.

I. The Origin of Life

A. Early Ideas

1. Spontaneous generation/Abiogenesis: Idea that life can arise from non-living material

2. Disproved by:

a. Francesco Redi

1. Controlled experiment to test whether maggots are spontaneously generated from rotting meat
2. Experiment:

a. Variable- jars sealed and unsealed
b. Experimental group- sealed jars
c. Control group- open jars
3. Observations – flies only landed on uncovered meat and maggots only appeared on uncovered meat

4. Conclusions- Maggots originated from the flies, NOT the rotting meat; supports the theory of biogenesis
b. Use of microscope

1. Scientists discovered a new world with 1000’s of new species; thought spontaneous generation may hold true for microorganisms
2. Spallanzani- does an experiment to disprove spontaneous generation at the microscopic level
3. Louis Pasteur- also worked to disprove spontaneous generation

a. S-shaped flask to catch dust

b. Boiled nutrient broth to kill microorganisms

c. Observed no growth of microorganisms in broth

d. Tilted flask to allow dust and microorganisms in and broth becomes cloudy

B. Modern Ideas: How did life originally begin on Earth?  The first Life must have developed out of non-living material, but how?

1. Alexander Oparin
a. Hypothesized that atmosphere made of methane, carbon dioxide, ammonia, water vapors.
b. Energy from sun and lightening caused chemical reaction in the oceans that stimulated the production of organic molecules (amino acids and monosaccharides)

c. Molecules became concentrated in pools called primordial soup
2. Stanley Miller and Harold Urey

a. tested Oparin’s hypothesis in the lab

b. after a week of observation they observed small organic molecules in the water

c. In absence of oxygen (which was not present in early Earth) these small molecules will like to form large polymers (proteins, and carbohydrates)

3. Syndey Fox
a. Hypothesis how first cells formed

b. Continued Miller and Urey’s work

c. Heat solutions of organic molecules, they form an enclosed structure called a protocell, which can grow and divide

II. Origin of Cells: First fossilized cell discovered is 3.5 billion years old

A. First true Cells

1. probably older than 3.5 billion years old
2. Early Earth had no oxygen, so cells must have been anaerobic
3. Food source for cells was probably other organic compounds in surrounding water (heterotrophs)

B. First Autotrophic Cell

1. may have evolved around hot springs and environments that were rich in inorganic molecules

2. chemosynthesis, using chemicals to synthesis glucose
C. Next, Photosynthesizing Prokaryotes

1. responsible for release of oxygen into atmosphere

2. oxygen present allowed for 2 things

a. increased diversity of prokaryotes (supported by fossil record)

b. ozone layer to form, protecting the Earth from harmful UV (ultra-violet) rays; also allowed for evolution of more complex organisms

D. Endosymbiotic Hypothesis/ Eukaryotic Cells

1. Proposed by Lynn Margulis, microbiologist

a. based on HER theory on observation of present day Cynobacteria (similar to bacteria that lived billions of years ago)

b. Prokaryotic cells lived very close together in symbiosis- mutually beneficial to each organism
1. animal cells- large prokaryotic invaded an anaerobic bacteria (present day mitochondria)
2. Plant cells- large prokaryote invaded by cyanobacteria (present day chloroplast) and anaerobic bacteria

2. Evidence to support theory

a. mitochondria and chloroplasts have their own DNA (separate from the nucleus) that closely resembles prokaryotic DNA

b. Mitochondria and chloroplasts have their own ribosomes
c. Mitochondria and chloroplasts replicate independently of the rest of the cell

d. Some present day prokaryotic cells exist with eukaryotic cells in a very similar way
