Building Living Systems


  The cells of your body must receive a constant supply of usable energy and matter if you are to grow into an adult.  Even after growth has stopped, your body must be able to make new cells to replace damaged or infected ones.  This process occurs wherever healing is necessary,  such as the site of a skin cut.  Cells also must build small, simple molecules (such as amino acids and simple sugars) into the more complex biological molecules (such as proteins and glycogen)  that are important for your daily activities.  This building process is called biosynthesis.


At the same time that biosynthesis is taking place, many breakdown activities also are occurring, including digestion.  Once food and macromolecules have been broken down into the building blocks that your body needs, these molecules of matter are absorbed into the bloodstream and taken to all cells.  Breakdown and absorption processes occur in the digestive system.  


Food molecules can come from a variety of sources:  plants, animals, or fungi.  Not surprisingly, the molecules that make up these other organisms are not always the same molecules that your body needs.  In this activity, you will see how your body can take matter from an outside source, convert it into usable energy and matter, and rearrange the molecular structure of that matter to provide building materials for new molecules, cells, and tissues.
Materials (per person)

descriptions and diagrams of your critter 

Process and Procedures

Part A  Metabolism


1.  Use the following short story and your understanding of energy, matter, and cellular respiration to answer this question:  How can my body take in materials from a cow and make it a part of me?

SCENARIO

Hamburger or Beefburger?

Your high school women’s basketball team won a hard-fought game against a rival team and qualified for the state basketball tournament.  To celebrate, you and two friends go to your favorite fast-food restaurant and order the usual burger, fries, and soft drink.  You notice that a new menu is on display, and you see that the word hamburger was replaced by the word beefburger.  After a brief discussion with your friends, you see the logic of the change.  Your burger is a beefburger.  This term accurately describes what you are about to eat.  That realization leads to another discussion.  The burger you are about to eat is rich in protein; with luck, it is not too rich in fat.  Your body will use this cow protein and fat as a source of energy and as building material for biosynthesis.  The discussion focuses on the question of how your body can take in materials from a cow and make it a part of you.

2.  With your partner, list 3 biological processes involving biosynthesis and/or breakdown that you think are necessary for maintaining the human body.

3.  Choose 1 of the processes your team identified in Step 2, and write an explanation in your journal of how energy and matter are organized during this process.  Consider the following questions as you write your explanation:

*  Why is this process necessary for survival?


*  What is a source of energy for this process?


*  What is a source of matter for this process?


The essay Metabolism Includes Synthesis and Breakdown will help you with your explanation.

Part B  Energy and Matter for Your Critter

1.  Use an explanation, diagram, model, or demonstration of your choice to construct a response to this question:  How does your critter use matter and energy to maintain its organization?


You will know that you have adequately addressed the preceding question when your response


*  indicates the critter’s source of energy and matter and how these are obtained from its surroundings,


*demonstrates how energy is stored and made available for its activities,


*  distinguishes the macromolecules that your critter is able to synthesize from those that it must obtain from its external environment (through its diet or other means), and 


*  Uses specific examples from your work in earlier parts of this unit as evidence of what you have learned.

2.  Obtain a rubric for this “critter” assignment from your teacher.  Your teacher will use these criteria to evaluate your project.
