Overview of the Cellular Basis of Life (pp. 62–63; Figs. 3.1–3.2)

A.
Facts about the cell
1.
Cells are the basic structural and functional units of life. 

2.
The activity of an organism depends on the activities of its cells. 

3.
The biochemical activities of a cell are dictated by their organelles. 

4.
There are 50-100 trillion cells in a human body.
B.
Characteristics of Cells (p. 62; Figs. 3.1–3.2) 

1.
Cells vary greatly in their size, shape, and function. 

2.
All cells are composed primarily of carbon, hydrogen, nitrogen, and oxygen; these elements are found in Carbohydrates, Proteins, and Lipids
3.
All cells have the same basic parts and some common functions. 

4.
A generalized or composite (human) cell contains the plasma membrane, the cytoplasm, and the nucleus.

II. The Plasma Membrane: Structure (pp. 63–67; Figs. 3.3–3.5)

A.
The Fluid Mosaic Model (pp. 63–64; Figs. 3.3–3.4)

1.
The plasma membrane is composed of a double layer of phospholipids in which small amounts of cholesterol
(embedded in the phospholipids) and proteins are embedded.

2.
The phospholipid bilayer is composed of two layers of phospholipids lying tail to tail, with their polar heads exposed to water inside and outside the cell.

3.
The inward-facing and outward-facing surfaces of the plasma membrane differ in the kinds and amounts of lipids they contain.

a. Glycolipids(anchors the glycocalyx) are found only in the outer membrane. 

b. Lipid rafts are also found only in the outer membrane, and are assumed to function in cell signaling. 

4.
Integral proteins are firmly inserted into the plasma membrane.

a. Most integral proteins are transmembrane proteins that span the entire width of the membrane and are involved with transport as channels or carriers.

5.
Peripheral proteins are not embedded in the plasma membrane, but attach to integral proteins or to phospholipids. Peripheral proteins may function as enzymes or in mechanical functions of the cell.

6.
The glycocalyx is the fuzzy, sticky, carbohydrate-rich area surrounding the cell. 

B.
Membrane Junctions (pp. 66–67; Fig. 3.5)

1.
Most body cells are bound together using glycolipids, specialized interlocking regions, or specialized membrane junctions.

2.
Tight junctions are a type of membrane junction in which integral proteins on adjacent cells fuse together to form an impermeable junction in order to prevent molecules from passing through the extracellular space between cells.

III. The Plasma Membrane: Membrane Transport (pp. 68–77; Figs. 3.6–3.14; Tables 3.1–3.2)

A.
Passive processes do not use energy (ATP) to move substances down their concentration gradient (pp. 68–73; Figs. 3.6–3.9; Table 3.1).

1.
Diffusion is the movement of molecules down their concentration gradient. The rate of diffusion is influenced by the size of the molecule, and the temperature.
2.
Simple diffusion is diffusion through the phospholipids.
3.
In facilitated diffusion substances are moved through the plasma membrane by binding to protein carriers in the membrane or by moving through channels.

4.
Osmosis is the diffusion of water through a selectively permeable membrane. Tonicity refers to the proportion of the water distribution between the cell vs its solution. This can alter the shape of the cell
Hypotonic, Hypertonic and Isotonic are 3 examples.
B.
Active transport processes use energy (ATP) to move substances across a mem- brane (pp. 73–77; Figs. 3.10–3.14; Table 3.2).

1.
Active transport uses solute pumps to move substances against a concentration gradient. The two kinds of active transport are primary active transport and secondary active transport.

2.
Vesicular transport is the means by which large particles, macromolecules, and fluids are transported across the plasma membrane, or within the cell.

3.
Exocytosis is a process used to move substances from inside the cell to the extracellular environment.

4.
Endocytosis, transcytosis, and vesicular trafficking are vesicular transport processes that move molecules using protein-coated vesicles.

C. 
Rate of diffusion: can be affected by the size of the particle and temperature.

D.
Equillibrium is when the concentration gradient has subsided and diffusion ‘ends’

E. 
Diffusion is based on: size and type of particle, port of entry, concentration gradient and its use of energy

VI. The Cytoplasm (pp. 81–91; Figs. 3.17–3.28; Table 3.3)

A. The cytoplasm is the cellular material between the cell membrane and the nucleus, and is the site of most cellular activity 
B. (pp. 81–83).There are three major elements of the cytoplasm: cytosol, cytoplasmic organelles, and cytoplasmic inclusions.

B.
Cytoplasmic Organelles (pp. 83–89; Figs. 3.17–3.28; Table 3.3)

1.
Mitochondria are sausage-shaped membranous organelles that are the power plants of the cell, producing most of its ATP.

2.
Ribosomes are small staining granules consisting of protein and ribosomal RNA that are the site of protein synthesis.

3.
The endoplasmic reticulum is an extensive system of tubes and membranes enclosing fluid-filled cavities, called cisternae, that extend throughout the cytosol. 

a. The rough endoplasmic reticulum has ribosomes that manufacture all proteins that are secreted from cells.

b. Smooth ER is a continuation of rough ER, consisting of a looping network of tubules. Its enzymes catalyze reactions involved in several processes, such as synthesize lipids.
4.
The Golgi apparatus is a series of stacked, flattened, membranous sacs associated with groups of membranous vesicles. The main function of the Golgi apparatus is to modify, concentrate, and

package the proteins and lipids made at the rough ER. The Golgi apparatus creates vesicles containing lipids and transmembrane proteins for incorporation into the cell membrane. The Golgi apparatus packages digestive enzymes into lysosomes.

 5.
Lysosomes are spherical membranous organelles that contain digestive enzymes. Lysosomes function best in acidic environments, can digest almost any kind of biological molecule, and are abundant in phagocytes.

7.
Peroxisomes are membranous sacs containing enzymes, such as oxidases and catalases, which are used to detoxify harmful substances such as alcohol, formaldehyde, and free radicals.

8.
The cytoskeleton is a series of rods running through the cytosol, supporting cellular structures and aiding in cell movement. There are three types of rods in the cytoskeleton: microtubules, microfilaments, and intermediate filaments.

9.
Centrioles are small, barrel-shaped organelles associated with the centrosome, and also form the bases of cilia and flagella.

10. Cellular Extensions= Cilia are whiplike, motile cellular extensions on the exposed surfaces of some cells. Flagella are long cellular projections that move the cell through the environment. Microvilli are fingerlike extensions of the plasma membrane that increase surface area.

VII. The Nucleus (pp. 91–95; Figs. 3.29–3.30)

A.
Basic Characteristics (p. 91; Fig. 3.29)

 1.
The nucleus is the control center of the cell and contains the cellular DNA. 

2.
Most cells have only one nucleus, but very large cells may be multinucleate. 

3.
All body cells except mature red blood cells have nuclei.

D. Chromatin (pp. 93–95; Fig. 3.30)

1.
Chromatin is roughly half DNA, the genetic material of the cell, and half histone proteins.

2.
Nucleosomes are the fundamental unit of chromatin, consisting of clusters of eight histone proteins connected by a DNA molecule.

3.
When a cell is preparing to divide, chromatin condenses into dense, rodlike chromosomes.

VIII. Cell Growth and Reproduction (pp. 95–107; Figs. 3.31–3.40)

A.
The Cell Life Cycle (pp. 95–100; Figs. 3.31–3.33)

1.
The cell life cycle is a series of changes a cell goes through from the time it is formed to the time it reproduces for the purposes of repair and replace.
2.
Interphase and Mitosis are the two main periods of the cell cycle.

3.
Interphase is the period from cell formation to cell division, and has three subphases.

a. During the G1, or gap 1, subphase the cell is synthesizing proteins and actively growing.

b. During the S phase, DNA is replicated. DNA replication takes place when the DNA helix uncoils, and the hydrogen bonds between its base pairs are broken. Then each nucleotide strand of the DNA acts as a template for the construction of a complementary nucleotide strand.

c. During the G2, or gap 2, subphase enzymes and other proteins are synthesized and distributed throughout the cell.

4.
Cell division is a process necessary for replace and tissue repair. There are three main events of cell division.

a. Mitosis is the process of nuclear division in which cells contain all genes.

b. Meiosis is the process of nuclear division found only in egg and sperm cells in which the cells have half the genes found in other body cells.

c. Cytokinesis is the process of dividing the cytoplasm.

B.
Protein Synthesis (pp. 100–107; Figs. 3.34–3.40)

1.
DNA specifies the structure of protein molecules that act as structural or functional molecules.

2.
Proteins are composed of polypeptide chains made up of amino acids.

3.
Each gene is a segment of DNA that carries instructions for one polypetide chain, as well as exons that specify amino acid informational sequences and noncoding sequences called introns.

4.
Each sequence of three nucleotide bases of DNA is called a triplet, and specifies a particular amino acid.

5.
The Role of RNA: RNA exists in three forms that decode and carry out the instructions of

DNA in protein synthesis: transfer RNA (tRNA), ribosomal RNA (rRNA), and messenger RNA (mRNA).
b. All three types of RNA are constructed on the DNA in the nucleus, then released from the DNA to migrate to the cytoplasm while the DNA recoils to its original form.

6.
There are two main steps of protein synthesis: transcription and translation.
a. Transcription is the process of transferring information from a gene’s base sequence to a complementary mRNA molecule.

i. To make them RNAcomplement, the transcription factor mediates binding of RNA polymerase, an enzyme that directs the synthesis of mRNA.

b. Translation is the process of converting the language of nucleic acids (nucleotides) to the language of proteins (amino acids).

