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(CLF200)  Core Area:  ANIMAL SCIENCE

  (CLF220)  Unit Title:  ANIMAL BEHAVIOR AND BIOLOGY

______________________________________________________________________________

  (CLF224)   Topic: PLANT AND                     time      taught in years

                    ANIMAL CELLS                2.5 hours          2

______________________________________________________________________________

         Topic objectives:  Upon completion of this lesson the student will be

         able to:

         Learning

         outcome #

          (B-4)  -  Identify both plant and animal cells.

          (B-4)  -  Compare and contrast the basic structure of

                    plant and animal cells to the different

                    functions of each.

          (B-4)  -  Identify the location for and correctly spell

                    the names of each of the major cell components.

         Reference:  Cells alive website:  www.cellsalive.com
                     Virtual Library of Development Biology:  

                     http://zygote.swarthmore.edu
         Special Materials and Equipment: Microscope, worksheet on

                      plant and animal cells, slides of plant and

                      animal cells (See also Supplemental Worksheet #1:

                      Investigating a Plant Cell).

         Evaluation:  Twenty minute lab practical identifying components

                      and differentiating between plant and animal cells,

                      accompanied by a written test and/or Supplemental

                      Worksheet #2: Test on Cells.

TOPIC PRESENTATION:  PLANT AND ANIMAL CELLS

I. General Cell Structure

     A. There are common components which appear in animal and plant cells

        which are the "organs" of the cell and are called "organelles".

        1. The cell or plasma membrane (Note: there is a cell membrane in

           plant cells also, inside the cell wall) is a double

           membrane surrounding the cell protoplasm or cytoplasm.
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     a. Its function is to regulate the passage of liquids and gases

              into and out of the cell

           b. It also provides a surface on which chemical reactions may

              take place.

           c. This is where much of the "osmotic" activity occurs.

        2. The protoplasm of living cells is in a colloidal state; that is,

           it is made up of medium-sized particles hung in suspension

           (a little bit like the fruit suspended in a jello salad).

           a. Its particles are not large enough to settle out but are too

              large to go into solution (i.e., dissolve).

           b. Because the particles are smaller, there can be more of them,

              which provides a greater surface area for cellular reactions to

              take place.

           c. They also permit the reaction to take place rapidly.

           d. All cellular metabolic activities take place within the

              cytoplasm.

           e. The cytoplasm is that part between the outer cell membrane

              and the.nuclear membrane.

        3. The nuclear membrane is a double membrane enclosing the nucleus,

           which controls the movement of materials into and out of the

           nucleus.

        4. The nucleus is a defined structure within every cell (with the

           exception of a few such as human red blood cells).

           a. Its function is to control the activities of the cell.

           b. The nucleus contains the genetic material responsible for all

              inherited characteristics.

           c. It also contains the nucleolus, a smaller body which aids in

              the synthesis of protein.

        5. The endoplasmic reticulum is the cell "skeletal" system.

           a. It provides a transport system between cell parts and a surface

              on which reactions may take place.

        6. Ribosomes are small bodies which may be found on the surface of

           the endoplasmic reticulum or suspended free of other organelles

           in the cytoplasm.

           a. They are the site of protein synthesis.

        7. Mitochondria are known as the "powerhouse" of the cell.
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     a. Here food is oxidized and energy is produced for use in various

              cellular activities.

           b. A fully charged energy unit is called "ATP" (adenosine

              triphosphate).

              1) The energy is derived from the sun or from food and can be

                 used when a phosphate group is broken off - making "ADP",

                 adenosine diphosphate.

        8. Vacuoles are storage bodies for water, minerals, etc. and can be

           quite large in plant cells.

           a. In single-cell organisms, vacuoles function in digestion

              and waste elimination.

     B. There are some structures present only in animal cells:

        1. Golgi bodies function in the production of various secretions of

           the cell.

           a. The function of Golgi bodies is not entirely understood.

        2. Lysosomes contain digestive enzymes.

           a. They can be released into the cytoplasm when the lysosomes

              burst open.

           b. They are like a digestive organ and can be used to digest

              molecular matter or even the cell itself if it is dead or

              dying.

        3. Centrosome or centriole - located near the nucleus and functions

           in cell division.

     C. Those structures present only in plant cells include:

        1. Chloroplasts are variously shaped bodies containing green

           chlorophyll pigments.

           a. The chloroplast is the site of photosynthesis or food production

              in the plant cell.

        2. The cell wall (not membrane) is composed of two layers.

           a. Along with providing protection, these layers provide support

              for the cell.

           b. Although somewhat "waterproof," they do not prevent water and

              substances dissolved in water from passing through.

           c. The wall is composed of a substance called cellulose, which

              gives it more rigidity than that of the animal cell membrane.
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              ___________________________________________________________

              ACTIVITIES:

              1. Provide slides, books of photos, and/or copies of

                 diagrammatically correct cells to help students

                 identify organelles.

              2. Provide microscopes and materials so students can

                 complete the activity outlined in Supplemental Worksheet

                 #1: Investigating a Plant Cell. *THIS WILL ADD ONE

                 ADDITIONAL HOUR TO THIS TOPIC.

              ___________________________________________________________
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Supplemental Worksheet #1: Plant and Animal Cells

                     INVESTIGATING A PLANT CELL

PURPOSE: To investigate a living plant cell.

TIMEE NEEDED: One class period.

MATERIALS NEEDED:

     Microscope              Tweezers              Elodea - aquarium "weeds"

     Slide                   Paper Towel           Level Tables

     Coverslip               Iodine Stain

PROCEDURE:

1.  Put a drop of water on the center of a slide.

2.  Remove a piece of Elodea with the tweezers.

3.  Float the Elodea on the drop of water. Try to straighten it out

    so that there are no folds in the Elodea.

4.  Put the coverslip on the slide.

5.  Put a drop of iodine stain on one side of the coverslip.

6.  Tear of a small piece of the paper towel and hold it with the tweezers.

7.  Touch the towel to the liquid at the edge of the coverslip on the

    opposite side of the stain. The stain should spread beneath the coverslip.

8.  Observe the cells. Find the cell wall, cytoplasm, and nucleus. Look also

    for the chloroplast, cytoplasmic streaming, etc.

REPORT:

Draw a diagram of an onion cell and label its parts.

FURTHER ACTIVITIES:

1. Look at some prepared slides of cells. Draw and label the cell parts.

2.  Make a slide of some cheek cells (must be stained) and look at it under

    the microscope. Draw and identify the cell parts.
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Supplemental Worksheet #2: Test on Cells

Name_____________________________________          Date______________________

                               CELL TEST

A.  MATCHING

1.  Axon_____                  a. The movement of a substance from high

                                  amounts (concentrations) to low amounts.

2.  Cell Wall_____

                               b. Red Blood Cells

3.  Chloroplast_____

                               c. The movement of water into or out of a cell.

4.  Chromosomes_____

                               d. Supporting and protecting structure in

5.  Dendrites_____                plant cells.

6.  Diffusion_____             e. Contains genetic information in the cell.

7.  Endoplasmic reticulum_____ f. Short-branched process on neuron which

                                  conducts impulses to the cell body.

8.  Erythrocytes_____

                               g. The fiber which transports the impulse in

9.  Impulse_____                  the neuron.

10. Lymphocytes_____           h. Living contents of the cell.

11. Mitochondria_____          i. The electrical message sent along the nerve

                                  fiber.

12. Motor neuron_____

                               j. Storage body within the cell.

13. Nucleus_____

                               k. White blood cells

14. Osmosis_____

                               l. Thread-like structures which contain genes.

15. Protoplasm_____

                               m. The point of contact and transmission

16. Ribosomes_____                between two nerves.

17. Sensory Neuron_____        n. Site of photosynthesis in the cell

18. Synapse_____               o. The "powerhouse" of the cell

19. Vacuole_____               p. Carry messages from central nervous system

                                  to the muscles, etc.

                               q. Network of canals within the cell

                               r. Carry messages from sense organs to

                                  central nervous system

                               s. Site for protein synthesis in the cell.
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Test for Cells, page 2

B. SHORT ANSWER:

20. The two minerals involved in the electrical activity (messages)

    in nerves are _________________ and __________________.

21. The __________________ and the _________________________ make up the

    central nervous system.

22. A fat cell is called a ___________________.

23. ________________ cells are harder than other cells and go through a

    process called "ossification".

24. Undesirable substances or foreign bacteria in the body are attacked by

    the _____________ blood cells.

25. A cell (any old cell) is a separate mass of living material surrounded

    by a _________________ and is considered the __________________ of life.

C. MULTIPLE CHOICE:

26. Diffusion is ______

    a. a type of cell reproduction in leukocytes.

    b. the movement of a substance from high to low concentration.

    c. the description of an impulse in a simple reflex.

    d. the engulfing of a bacterium by a white blood cell.

27. White blood cells ______

    a. are made in the bones.

    b. contain hemoglobin.

    c. have thick edges and a thin center.

    d. are responsible for body defense.

28. A ______ is NOT a type of muscle cell.

    a. straight muscle cell

    b. skeletal muscle cell

    c. calcified muscle cell

    d. smooth muscle cell

29. Osteoblasts are the cells that ______

    a. form layers of bone.

    b. are a type of adipocyte.

    c. are found only in invertebrates.

    d. work in antagonistic pairs.

30. Most muscles ______

    a. are under involuntary control.

    b. work in antagonistic pairs.

    c. are made up of adipocytes.

    d. are made primarily of calcium.
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Supplemental Worksheet #2: Key

1.  g                         16. s

2.  d                         17. r

3.  n                         18. m

4.  l                         19. j

5.  f                         20. sodium and potassium

6.  a                         21. brain and spinal column

7.  q                         22. lipocyte

8.  b                         23. bone

9.  i                         24. white

10. k                         25. membrane, basic structural unit

11. o                         26. b

12. p                         27. d

13. e                         28. c

14. c                         29. a

15. h                         30. b
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