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Simple Response

1. Disulphide (Disulfide)
2. C&G, A&T or U
3. 3
4. Adenine. Purine, because itʼs base has 2 rings. 
5.

Short Answers

1.  Cytoplasm is everything inside a cell from the exterior of the nuclear envelope to the 
inside of the plasma membrane, including organelles. Cytosol is just the liquid and 
soluble portion.

2.



3. A polypeptide is a chain of connected amino acids, but with no 3D structure. A protein 
has 3D structure, and is thus functional.

4. It means that one side of a nucleic acid is oriented from 5ʼ to 3ʼ, so to match it, the 
other side must be oriented the opposite way, 3ʼ to 5ʼ. (like one person lying on the 
floor, head toward you, and his buddy also lying down on the floor, feet toward you.)

5. Nucleic Acids function as information storage, enzymes, and as an energy source 
(ATP for one).

6. SER, RER, Golgi Apparatus, Plasma Membrane, Vesicles, Lysosomes, Peroxisomes, 
Vacuoles.

7. The Golgi transports proteins, stores molecules, alters proteins and their sugar 
chains, makes macromolecules, and produces lysosomes.

8. A “Sugar Tag” is like a ZIP code, telling the cell where a protein needs to go.
9. The 6 Functions are: Transport, Enzymatic Activity, Signal Transduction, Cell-to-Cell 

Recognition, Intercellular Joining, and Attachment to Cytoskeleton and Extracellular 
Matrix.

10.1st Law: Energy is neither created nor destroyed, just transformed. 2nd Law: Every 
energy transfer or transformation increases Entropy.

11.Anabolic Processes consume energy to build complex molecules from simple ones. 
Catabolic Processes release Energy from breaking complex molecules into simple 
ones.

Essay Questions

1.  Cell Fractionation

a) Lyse the cells and homogenize the tissue.
b) Put homogenate into tube.
c) Centrifuge at the lowest level first, if you want to separate out all components. If not, 

skip directly to appropriate time and speed settings for desired outcome.
d) Remove pellet, and centrifuge the supernatant at the next level of settings. 
e) Repeat until Ribosomes removed.

If you desire to separate the Microsomal Fraction, use a Density Gradient Centrifuge.

Settings:

1,000g     x 10 min = Nuclei in Pellet
20,000g   x 30 min =Mitochondria, Chloroplast in pellet
80,000g   x 60 min = Microsomal Fraction (ER, Golgi, Plasma Membrane) in pellet 
150,000g x    3 hrs = ribosomes in pellet



2. The Journey of the Protein 

a) mRNA is transcribed from the DNA of the desired protein-coding gene.
b) mRNA exits the Nuclear Envelope via pores into the cytoplasm.
c) The mRNA attaches to a Ribosome docked to a pore on the Rough ER.
d) The Ribosome begins to translate the mRNA strand. Amino Acids are brought to the 

Ribosome via tRNA molecules, which deposit them on site and leave.
e) The polypeptide chain is created from the amino acids within the lumen of the RER. 
f) The polypeptide now folds into a 3D protein, but it is not yet fully functional. It is non-

polar, and lodges itself into the membrane of the RER.
g) The RER attaches a sugar tag onto the protein to direct where it will go in the cell 

(our proteinʼs ultimate destination is the plasma membrane).
h) The protein leaves the RER in the membrane of a vesicle. The vesicle is transported 

to the Golgi Apparatus via motor proteins on microtubules.
i) The vesicle arrives at the Cis side of the Golgi, and merges with other vesicles to 

form a new cisternae.
j) The protein remains with that cisternae, and does not leap to the next one. The 

cisternae moves forward to the Trans side. As this happens, the protein is altered by 
enzymes in the Golgi to itʼs final, functional form.

k) The cisternae breaks apart into multiple vesicles, and our proteinʼs vesicle moves 
toward the plasma membrane. 

l) The vesicle reaches the plasma membrane and merges with it, making the protein a 
part of the Plasma Membrane.

3.     Endosymbiosis states that some organelles (mitochondria and chloroplasts) were 
at one time free-living organisms. These free organisms were engulfed by a cell, and 
instead of being digested, began to live inside of the host cell. The arrangement was 
mutualistic, providing the host with energy or food and the “free organism” with 
protection. Over time, the free organisms became so dependent on the host cell that 
they no longer could live independently of it, and became organelles. These cells are 
Eukaryotic. This supported by several points of evidence. Mitochondria and 
Chloroplasts divide them selves, the two have their own circular DNA (A bacterial 
trait), they have their own ribosomes, they are about the size of bacteria, and they 
have multiple membranes (suggesting they carried the vesicle they first entered the 
host in with them over the millennia).



4. 

a) 3 Na+ ions attach to the inside of the pump from the inside of the cell. Right now the 
pump is open to the inside, closed to the outside.
b) ATP comes along and attaches an inorganic phosphate group to the pump, and 

supplies the pump energy.
c) The pump changes shape.It is now open to the outside and closed to the inside (of 

the cell).
d) the 3 Na+ leave to outside the cell, and 2 K+ floating around attach to the pump.
e) The phosphate group leaves and detaches from the pump. This causes the pump to 

open to the inside and close to the outside.
f) The 2 K+ ions leave, and the cycle repeats.


