Jim’s Classroom Eukaryotic Cell Structure and Function Discussion Notes

Review of the cell theory

All living things are made of one or more cells.

Cells are the basic units of structure and function in organisms.

All cells arise from existing cells.

Eukaryotic Cells

The first eukaryotic cells were simple cells with internal compartments, and they evolved about 1.5  BYA.

Eukaryotic cells have a nucleus.  A eukaryote is an organism with a nucleus or cells with nuclei.

The nucleus is an internal compartment that houses DNA.

Other internal compartments, or organelles, carry out specific functions.

The cell must be small.  Ratio of surface area to volume (gas, nutrient exchange, etc.)

· Not all large cells have small surface area to volume ratios.

· Measure a square and two rectangles.

Cell membrane (technically, and hereafter, the plasma membrane) – encloses the cell and separates its cytoplasm.

The cytoplasm is everything inside the cell, outside the nucleus.

The plasma membrane also regulates all that enters and leaves a cell (gases, nutrients, waste).

The cells structures within the cytoplasm are often suspended in a series or web of protein fibers called the cytoskeleton, which also serves to keep the cell intact and keeps the membrane from collapsing. 

The protein fibers include microtubules (long, hollow tubes that support the cell) and microfilaments (thin protein strands).  Not much more is known about microtubules and microfilaments.

All cells have ribosomes, which serve as the site for synthesis of proteins.

All cells have DNA, which provides the instructions for making proteins, regulating cell activities, and enabling cells to reproduce.

For tomorrow – an in-class essay:

Develop an analogy for the cell and the functions of its organelles.  We’ll use the Factory analogy as an example, so you should use something else.

Describe a role for each of the following:

Nucleus, nucleolus, Chromatin or chromosomes, nuclear envelope and nuclear pores, vacuole, endoplasmic reticulum, ribosomes, lysosomes, peroxisomes, Golgi apparatus, mitochondria, cytoplasm, plasma membrane, membrane proteins, chloroplasts and chlorophyll, .

More on the Nucleus

The nucleus directs cell activities and stores DNA.
It is surrounded by a double membrane called the nuclear envelope (membrane), which has a double lipid bilayer sepearting it from the cytoplasm.  There are many small openings or channels on the nuclear membrane (nuclear pores) that allow ribosomal proteins and RNA to leave the nucleus.  The ribosomal proteins were manufactured in the nucleolus and form ribosomes when they are assembled in the cytoplasm.
Eukarotes store DNA in the nucleus, and the DNA is in long stands wound tightly around proteins.  Just before the cell divides, however, the DNA strands wind up into dense, compact structures called chromosomes.

An Endoplasmic Reticulum (ER) processes proteins made by ribosomes

Ribsomes in the cytoplasm make proteins that are designed to remain in the cell to make new organelles.
Ribosomes attached to the surface of the rough endoplasmic reticulum make proteins that are designed to be exported from the cell.  The ER is a network of membranes that move proteins and other substances through the cell.  The ER membranes are also made of a lipid bilayer with embedded proteins.  As a protein is made, it crosses the ER membrane and that portion of the ER pinches off and forms a sca called a vesicle that protects the protein from other proteins in the cytoplasm.
The rest of the ER is called smooth ER because it lacks ribosomes and appears smooth in an electron microscope.  It fuctions in making lipids and breaking down toxic substances.

The Golgi Apparatus (Bodies) packages and distributes the proteins

Vesicles from the ER carry the proteins to the Golgi apparatus, which appear as flattened sacs.
Enzymes in the Golgi apparatus modify the proteins, which are then encased in new vesicles that bud from the surface of the Golgi.  ……

Some of these new vesicles are lysosomes, which are small spherical organelles that contains the cell’s digestive enzymes.  They digest and recycle the cells used components by breaking down macromolecules (lipids, carbos, nucleic acids and proteins).
Review:  What are those five steps of processing proteins?
Mitochondria produce ATP

Nearly all eukarotic cells contain mitochondria, which harvest energy from organic compounds to make ATP. (Some ATP is made in the cytoplasm, but most is made in the mitochondria.  Cells with high energy needs (e.g., muscle cells) have many (hundreds or thousands) mitochondria.
Mitochondria also have two membranes.  The outer is smooth, and the inner membrane has many folds.  The two compartments formed by these membranes are where the chemical reactions take place.

Mitochondria also have nucleic acids (DNA) and ribosomes.  Mitochondrial DNA and ribosomes can make some of their own proteins.  The fact that mitochondria have DNA and ribosomes is the primary evidence for many to believe that primitive prokaryotes are the ancestors of mitochondria (go to Ch. 12).

Review of the Cell Membrane

Cell membranes are not rigid; instead, fluid like a soap bubble, due to the lipids that make up its foundation.

The lipds also form a selectively permeable barrier, which controls all that enters and leaves the cell.

Specifically, a lipid called a phospholipid is responsible for its permeability.  The phospholipid has a phosphate group (its head) and two fatty acids (its tails).

The head is polar, and the tails are non-polar.  Remember, water is a polar molecule.  So the head is attracted to water and the tails repell water.

In the cell membrane, the phospholipids are arranged in a double layer called the phospholipid bilayer, or lipid bilayer.

The non-polar tails make up the interior of the bilayer. Water inside and outside the cell maintains this structure, and the resulting non-polar interior repels ions and most polar molecules, including sugars and and some proteins.  

Proteins are embedded in the lipid bilayer.

Time to draw a picture!

Remember that prtoeins of amino acids, and amino acids can be either polar or non-ploar.  So some parts of a protein will be attracted to the center of the phospholip membrane, and others will be repelled and attracted to the surface or the water inside or outside of the cell.  The combined attracted holds the proteins in place relative to the membrane.  However the, membrane's fluidity allows the proteins to move.

Marker proteins - they are attached to a carbohydrate an this combination serves as an identifier allowing cells to recognize others as similar or differnt.

Receptor proteins - recognize and bind to substances outside the cell, such as signal molecules.  

Enzymes – Assist chemical reactions inside the cell
Transport proteins – aid in the movement of substances into and out of the cell.
So which would be involved in the following processes?
Rejection of an organ - marker proteins

Movement of glucose into a cell - transport proteins

Allergic reaction - receptor protein

CHAPTER 4
.

The Plant Cell:

Plant cells have three additional structures not found in animal cells: a cell wall, chloroplasts, and a central vacuole.
The cell wall surrounds the plasma membrane, and provides both support and protection, connects the cell to others, but it does not prevent materials from reaching the plasma membrane.   It consists of a mixture of proteins and carbohydrates, including the polysaccharide cellulose.

A large, membrane-bound central vacuole stores water, and also other substances such as ions, nutrients, and wastes.  When the central vacuole is full, it presses the cytoplasm against the cell wall, and makes the cell rigid.

Plant cells usually contain several or many chloroplasts,  which use light energy to make carbohydrates from carbon dioxide and water.  Plants use the carbohydrates to make other organic compounds, which provide the energy they need for metabolism.  
Chloroplasts are also found in eukarotic green algae (protists called Charphyceans).  

Chlorplasts and mitochondria provide most of the energy for plants.  Like mitochondria, chloroplasts have two membranes and contain their own DNA, and many scientists believe they are also the descendants of ancient prokaryotes.

TO CHAPTER 5

