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The Cell & Endosymbiotic Theories

KEY CONCEPT Cells are the basic unit of life.

The invention of the microscope in the late 1500s revealed to early scientists a whole new world of tiny cells. Most cells are so small that they cannot be seen without a microscope. The discoveries of scientists from the 1600s through the 1800s led to the cell theory, which is a unifying concept of biology. The cell theory has three major principles:

• All organisms are made of cells.
• All existing cells are produced by other living cells.
• The cell is the most basic unit of life.

All cells can be divided into two major groups: prokaryotic cells or eukaryotic cells. The main differences between the two kinds of cells are in their structure:

• Eukaryotic cells have a nucleus defined by a membrane, while prokaryotic cells have no nucleus.
• In eukaryotic cells, the DNA, or genetic information, is found in the nucleus. In prokaryotic cells, the

DNA is found in the cytoplasm, the jellylike substance that fills both types of cells.

• Eukaryotic cells have organelles, structures that perform jobs for a cell. Most organelles are surrounded by membranes. Prokaryotic cells do not have organelles surrounded by membranes, except for ribosomes.

Prokaryotic cells make up organisms called prokaryotes. All prokaryotes are tiny and consist of single cells. Bacteria are prokaryotic cells. Eukaryotic cells make up eukaryotes. You are a eukaryote, as are plants and some types of single-celled organisms. All multicellular organisms, or organisms that have many cells, are eukaryotes.

Questions: 

1. What is the smallest, most basic unit of life?

2. Where is the DNA in a prokaryotic cell? 

3. Where is the DNA in a eukaryotic cell?


4. Based on your reading, why is the nucleus considered the “brain” of the cell?


4. How do the similarities of all cells support the principles of the cell theory?



5. A friend tells you he read somewhere that rotting garbage can turn into maggots, which are fly larvae, and the maggots then can grow into adult flies. What part of the cell theory could you use to refute his claim?
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Some of the oldest cells on Earth are single-cell organisms called bacteria. Fossil records indicate that mounds of bacteria once covered young Earth. Some began making their own food using carbon dioxide in the atmosphere and energy they harvested from the sun. This process (called photosynthesis) produced enough oxygen to change Earth's atmosphere. Soon afterward, new oxygen-breathing life forms came onto the scene. With a population of increasingly diverse bacterial life, the stage was set for some amazing things to happen.

11. Based on the paragraph, what is the process of photosynthesis? 


[image: ]12. Based on the paragraph, what is the process of photosynthesis?
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There is compelling evidence that mitochondria and chloroplasts were once primitive bacterial cells. This evidence is described in the endosymbiotic theory. How did this theory get its name? Symbiosis occurs when two different species benefit from living and working together. When one organism actually lives inside the other it's called endosymbiosis. The endosymbiotic theory describes how a large host cell and ingested bacteria could easily become dependent on one another for survival, resulting in a permanent relationship. Over millions of years of evolution, mitochondria and chloroplasts have become more specialized and today they cannot live outside the cell.

1. How did the theory get its name?



2. Why can’t chloroplasts and mitochondria live outside of the cell now?
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In everyday speech, people use the word theory to mean an opinion or speculation not necessarily based on facts. But in the field of science, a theory is a well-established explanation based on extensive experimentation and observation. Scientific theories are developed and verified by the scientific community and are generally accepted as fact.

1. [bookmark: _GoBack]What is the difference between the word “theory” when used in everyday life and the word “theory” when used in science?
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