AP Biology

Eukaryotic Cell Components – Part 1
(Associated Objectives: 1.14, 1.15, 2.9, 2.13, 2.14, 4.4, 4.5, 4.6, 4.8, 4.9)
I. There are three main parts to Eukaryotic Cells 
A. Plasma “cell” membrane (This holds the cell together.)
B. Nucleus (This controls the activities of a cell by holding the DNA. The DNA is the “instructions”.)
C. Cytoplasm or cytosol (This creates room for work and space for holding organelles and ribosomes.)
II. Nucleus  (Membrane Bound Structure)
A. This acts as a control center for all activities performed by the cell. (Like the principal’s office for a school.)
B. It is the source of genetic information (DNA). It “acts as the vault for the million dollar blueprint of a cell”.
C. Nuclear Envelope (This acts as the actual “vault” to protect the DNA that is inside.)
1. It is made mainly of a bi- layer of phospholipids.
2. It also contains pores (tunnels) composed from proteins for charged molecules to travel through, such as nucleotides (from our food) to make messenger RNA. The messenger RNA leaves to help make proteins in the cytoplasmic “construction site”.
D. DNA (This is the “Million Dollar Blueprint”.)
1. Chromatin phase “The DNA is loose” (It would look like a bowl of plain spaghetti noodles.)

a. A cell can move the DNA around to find the gene of importance.
2. Chromosome phase “The DNA is tightly wrapped up.” (This phase is used for separating the DNA equally during cell division. This way we hopefully get two equal sets. One set for each new daughter cell.)
E. Nucleolus (This structure acts like a photocopier in your school.)
1. This is the site of RNA synthesis. (“Synthe” means “to make”; “sis” means “the process of”)(This is the making a cheap, disposable COPY of DNA.)(We can make “messenger” RNA, mRNA, and send it to the cytoplasmic “construction site”.
a. It is also responsible for helping to make ribosomes, which are mostly RNA structures.
b. It also makes mRNA and other types of RNA molecules.
III. Ribosomes 
A. These are CELL PARTICLES made of ribosomal RNA, rRNA, and proteins. (These are NOT organelles… as  ALL CELL TYPES, Prokaryotes and Eukaryotes, have them so that all cells can make proteins and enzymes.)
B. These are the site of Protein Synthesis. (These are like an actual “construction site” for a building, except they make proteins and not buildings.)
1. Normal proteins and enzymes are ALL made here.
C. Two types of ribosomes exist based on location:
1. Free Ribosomes– These float “freely” in the cytoplasm of a cell. (They are found in ALL TYPES of cells.)
a. These ribosomes make proteins that will stay inside the cell for use by the cell, like enzymes associated with metabolism or DNA replication.
2. Bound Ribosomes – These are attached to the endoplasmic reticulum organelle (RER). (These are ONLY found in Eukaryotes ONLY because they have the organelle.)
a. These make proteins that will leave the cell to be used elsewhere. (Most are for communication between cells, such as antibodies for fighting infection.)
IV. Endomembrane system (“Endo” means “inside”; “system” means “multiple parts”)
A. Pathway found inside of membrane bound organelles that are involved in making proteins that will be leaving a cell.
B. Membrane bound organelles also create separate, specialized environments within the cell to carryout isolated, complex chemical reactions without interference from other components in the cytoplasm.

V. Endoplasmic Reticulum (ER)  (Membrane Bound Structure)
A. It is composed of a network of small tubes called cisternae. (“cisternae” means “tubes”)
B. They are ALWAYS found just outside and around the nucleus.
C. Two types of ER can exist inside EUKARYOTIC cells:
1. Smooth Endoplasmic Reticulum (SER)

a. This structure helps with the synthesis of lipids, phospholipids, and steroids.
b. Helps with carbohydrate breakdown. (Glycogen “stored sugar” to glucose “usable sugar”.)

c. Helps to detoxify the blood. (Liver cells are loaded with SER.)
d. It also helps store Ca++, needed for muscle contraction. (Muscle cells have lots of SER.)
2. Rough Endoplasmic Reticulum (RER)

a. This structure helps with protein synthesis. (Provides a safe area for protein folding.)
b. Ribosomes are bound to the outside of the organelle and depositing the protein inside as it is made by the ribosome. Inside the structure, the protein can fold up into the specific 3-D structure needed to function.
VI. Golgi Apparatus (Membrane Bound Structure)
A. This structure modifies proteins by attaching sugars to them (What are called Glycoproteins)

1. It is like “Gift Wrapping” to disguise the protein for export through the cell membrane.
B. They are composed of flattened tubes also called cisternae (These look like a stack of pancakes.)
VII. Lysosomes (These act like a “stomach” for the cell.)  (Membrane Bound Structure)
A. They are involved in digestion and recycling (autophagy) of molecules
B. They are full of digestive enzymes. (Lysozyme is the name of the enzyme.)
VIII. Vacuoles and Vesicles (These act as “Closets” for storage of materials.)  (Membrane Bound Structures)
A. Storage structures for various products needed by the cell.
B. Various types can exist  (Food, Contractile, Central)
