Biology

Cell Components 
(NGSS: LS 1-2 LS 1-1, ACTQC: BC 3)
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”.)
1. A cell is said to be prokaryotic if it lacks a nucleus.  Prokaryotic cells will still possess a membrane, cytoplasm and ribosomes.

C. Cytoplasm or cytosol (This creates room for work and space for holding organelles and ribosomes.)
II. Nucleus  
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 where DNA is stored 
C. Nuclear Envelope (This acts as the actual “vault” to protect the DNA that is inside.)
1. It also contains pores (tunnels) to allow materials in and out
D. DNA (These are your cell’s blueprints)
1. Chromatin phase “The DNA is loose” (It would look like a bowl of plain spaghetti noodles.)

2. Chromosome phase “The DNA is tightly wrapped up.” 
E. Nucleolus (This structure acts like a photocopier in your school.)
1. This is the site of RNA synthesis. 
a. It is also responsible for helping to make ribosomes, which are mostly RNA structures.
b. RNA is just a disposable copy of DNA that’s used to make proteins
III. Ribosomes 
A. 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.)
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.) These ribosomes make proteins that will stay inside the cell for use by the cell, like enzymes
2. Bound Ribosomes – These are attached to the endoplasmic reticulum organelle (RER). (eukaryotes only) These make proteins that will leave the cell to be used elsewhere (like chemical signals for other cells)
IV. Endoplasmic Reticulum (ER)  (Membrane Bound Structure)
A. They are ALWAYS found just outside and around the nucleus.
B. 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 to detoxify the blood. (Liver cells are loaded with SER.)
2. Rough Endoplasmic Reticulum (RER)

a. This structure helps with protein synthesis. (Provides a safe area for protein folding.)
b. Described as “rough” because it has ribosomes attached, which make proteins.
V. Golgi Apparatus (Membrane Bound Structure)
A. This structure modifies proteins by attaching sugars to them 

1. It is like “Gift Wrapping” to disguise the protein for export through the cell membrane.
VI. Lysosomes (These act like a “stomach” for the cell.)  
A. They are full of digestive enzymes. (Lysozyme is the name of the enzyme.)
VII. Vacuoles (These act as “Closets” for storage of materials.)  
A. They store various materials for the cell.
VIII. Mitochondria (Nicknamed the “Power House”)  (Membrane Bound Structure)

A. This organelle is involved in making energy by performing the process of cellular respiration inside it.

B. Specifically, it aids in converting sugars to ATP

IX. Chloroplasts  - These organelles are the site of Photosynthesis (plants and algae only)

A.
Evolutionary Significance? (They, along with mitochondria, were believed to have been bacteria that entered into a symbiotic relationship with a larger prokaryote that could provide protection in return for extra energy. This basic idea was developed by Lynn Margulis in the 1960’s and is known as the endosymbiotic theory.
Name____________________________
1.   Draw a eukaryotic cell.   
A. Your drawing should contain: the nucleus, DNA, Golgi apparatus, rough endoplasmic reticulum, smooth endoplasmic reticulum, lysosomes, ribosomes, nucleolus, mitochondria and vacuoles
B. For each item listed in A, label it so it’s easy to determine which items are which.

C. For each item labeled, give a brief description as to what function it carries out for the cell.

2. What you just drew is considered a eukaryotic cell.  Explain the main difference between it and a prokaryotic cell.

3.  What is the endosymbiotic theory?
