Chapter 3      Structure and Function of the Cell

Topics Related to Cell Structure and Function

Specialized structures within cells called organelles perform specific functions.  The study of organelles is the perfect place to continue linking structure to function.  Advanced technology and research are revealing more about the cell each year.  For instance, lysosomes are being implicated in developmental processes, some diseases, and aging.  Any further investigations about structure and functions of organelles will benefit students later.

Many diseases, such as sickle cell anemia and cystic fibrosis, involve the synthesis of abnormal and dysfunctional proteins.  Have students find out about other diseases that involve faulty proteins to emphasize the vital cell functions that are accomplished by the presence of normal proteins.

There are “immortal” cell lines such as the HeLa cells, which can reproduce indefinitely as long as the proper nutrients are available.  Have students investigate these cells, how they are different and what allows them to overcome the Hayflick limit and contact inhibition, processes that limit cell growth.  This topic will reinforce the material on cell division.

Use the topic of genetic engineering as a starting point for a discussion of the gains and risks associated with controlling the internal processes of cells.  Ask students, “Will humans ever develop a complete understanding of the complexity of the cell?”  There is a Clinical Focus: Genetic Engineering, p. 98.

	Themes In Chapter 3

	Structure and Function

	Overview of the Cell

The catalog of cell parts can be boring information.  Use Table 3.1, p. 60, for a brief overview and use analogies to make the topic more interesting.  The cell can be compared to a town with each organelle performing vital functions.  For example, lysosomes can be compared to garbage disposal systems with mitochondria being the power plants of the town.



	Homeostasis

	Plasma Membrane

Emphasize the structural and functional characteristics of the plasma membrane and its transport mechanisms.  Review the functions of proteins in the membrane.  The membrane is the primary barrier between cells and the outside world and here’s where much physiology happens.  Comprehension of the functions of the rest of the systems in the body depends on a good understanding of this topic.




	Cell Theory and Biochemistry

	Membrane Transport

Stress to students that the understanding of diffusion, osmosis, filtration, and active transport is essential to the understanding of membrane transport.  Encourage them to use the excellent figures in their textbook.

Encourage students to identify the similarities and the differences among the various types of membrane transport mechanisms.  Use Table 3.2, p. 76, for summary,, comparisons, and examples.  Distinguish between active and passive processes.  Which saves energy in the body?  Explain terms such as, specificity, competition, and saturation.  Also critical are terms like membrane channels, carrier proteins, and cotransport.  Spending time here will save time later in the semester.

Overview of Cell Metabolism

Briefly visit this topic and define glycolysis, aerobic respiration, and anaerobic respiration.  Use Fig. 3.37, p. 87, to facilitate this discussion.

Protein Synthesis

Cover this topic and use these analogies to simplify:  DNA =recipe book for proteins, nucleus=recipe is kept here, transcription=copying the recipe, mRNA=recipe card, ribosome=kitchen, translation=making the recipe, tRNA=delivery boy, amino acids=ingredients.

	Changes through Time

	Cell Life Cycle

The cell life cycle has two phases: interphase and mitosis.  Cover what happens during these phases: interphase, mitosis, cytokinesis.

Meiosis

Briefly describe this process and how it is different from mitosis.  Table 3.3, p. 97, provides a comparison of mitosis and meiosis.

Cellular Aspects of Aging

Expose students to the fascinating topic of cellular aging.  Major theories of aging focus on molecules within the cell, such as lipid, proteins, and nucleic acids.  The textbook provides a good outline and a textbox describes apoptosis or programmed cell death in a sidebar, p. 97.


