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Cell Function and Reproduction Outline 4
Name_____________________________________________________________ Date_____________Per______ 

I. Structure of DNA

1.
What do the letters DNA stand for?
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2.
What is the purpose of the DNA?


3.
Where is the DNA located? (be specific)


4.
DNA is composed of repeating subunits (monomers).  What are these subunits called?


5.
What are the 3 main parts of each nucleotide?


6.
What is the name of the sugar used in DNA?


8.
What are the 4 nitrogen bases in a DNA molecule?


9.
What is the main difference between a purine and a pyrimidine?  Which of the two nitrogen bases are purines and which two are pyrimidines?

7.
How many strands does a DNA molecule possess?


10.
The strands of DNA form a ___________________structure.  What scientists were responsible for this model?


11.
What compounds make up the sides of the DNA molecule?


12.
Where are the nitrogen bases located in the DNA molecule?


13.
The nitrogen bases always follow a “pairing rule.”  List the pairing rule for DNA.

[image: image3.png]Primary protein structure
'sacuance of achan ofamino 3

Pleated shest Aphahelix

Secondary protein structure
ocous uhen e ssqusnce of amino s
vl by ryogen boncs

ses

Quaternary protein structure
15 potinconsstg ofmore b one





14.
What is meant by the idea that DNA is made of complementary strands?


15.
Label the following DNA molecule using the terms:  deoxyribose, phosphate, adenine, cytosine, guanine, thymine, hydrogen bonds.

II. DNA Replication


1.
The process of copying DNA is referred to as _______  ________________________. 


2.
What organic compound “unzips” the DNA chain?  Describe what it does.


3.
What happens after the DNA chain is “unzipped?”


4.
What is the name of the enzyme that connects the nitrogen bases together?


5.
If one side of a DNA molecule is given (below) what would the complementary strand look like?

	A
	T
	C
	C
	G
	G
	T
	C
	A
	A
	C
	A
	G
	T
	G
	T
	C
	A
	A
	C
	G
	T
	A
	C
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



6.
Does DNA replication occur at one end and work toward another end?  Explain your answer.


7.
How does the cell prevent errors in copying the DNA?

III. Cell Cycle 
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1.
What is cell division?  Why does this need to occur in most cells?


2.
Describe the following:


a.
histones


b.
chromatid


c.
chromosome


d.
centromere


3.
What are homologous chromosomes?


4.
What is the difference between diploid & haploid?  What is the diploid number of chromosomes in humans?  The haploid number?


5.
What are the parts of the cell cycle?  Describe what occurs during each stage?


a.
Interphase(G1, S, G2)


b.
Mitosis


c.
Cytokenesis

IV. Mitosis 

1.
What is mitosis?  What triggers a cell to divide?


2.
Diagram and Explain what occurs during the four stages of mitosis and cytokinesis.

	
	Sketch
	What happens during this phase…
	

	Prophase
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	Mitosis

	Metaphase
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	Anaphase
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	Telophase
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	Cytokinesis
	
	
	Cytoplasmic Division


V. Structure and Function of Protein
1. List a few examples of proteins.

2. What are enzymes? How do they work?
3. What are the four functions of proteins? List an example for each function.

4. Proteins are long chains of _________________   _________________.  

5. The long chains of amino acids (known as_________________________) coil up to create a ______________ (working) protein.  The protein will not work unless it is folded up. 

6. What makes amino acids different from one another?

7. How many functional groups are there?
Forming a polypeptide

8. aa=____________________________ 




           aa  +  aa  +  aa  +  aa                aa – aa – aa – aa  +  3H2O 


9. Where is DNA located? Where are proteins made?
10. DNA is too _________________ to leave the nucleus.  There must be a better way to get the message out!
VI. RNA Structure and Function
1. DNA vs. RNA

2. There are 3 types of RNA

· ______________RNA (mRNA) 

· ______________RNA (rRNA) 

· ______________ RNA (tRNA)

3. What is a gene? 

VII. Protein Synthesis
1. Transcription: Rewriting DNA into RNA language 

a. Where does transcription occur?
b. What is transcription?
c. What happens during transcription?

d. What are the base pairing rules for DNA with mRNA?

e. Does transcription occur on all areas of DNA?

f. Where does the mRNA go after it is formed?




messenger RNA (mRNA):  

a. What is the purpose of mRNA?
b. What is a codon?
c. A section of DNA is below. Write in the corresponding mRNA strand below it.

DNA strand:   
  A   T   C   G   T   A   C   T   G   A   T   T   A   C   A   C   C   G   T   A

mRNA strand:

2. Translation: Making a Protein





ribosomal  RNA (rRNA): 

a. What are ribosomes made of?
b. What is the purpose of the ribosome?


transfer  RNA (tRNA): 
a. What is the purpose of the transfer RNA (tRNA)?

b. How does the transfer RNA match to the mRNA?
c. What codon needs to be read to get translation started? What’s the most common one?

d. Summarize the steps of translation.

	mRNA Codon Chart

	1st
	2nd Letter
	3rd

	Letter
	U
	C
	A
	G
	Letter

	
	phenylalanine
	serine
	tyrosine
	cysteine
	U

	U
	phenylalanine
	serine
	tyrosine
	cysteine
	C

	
	leucine
	serine
	STOP
	STOP
	A

	
	leucine
	serine
	STOP
	tryptophan
	G

	
	leucine
	proline
	histidine
	arginine
	U

	C
	leucine
	proline
	histidine
	arginine
	C

	
	leucine
	proline
	glutamine
	arginine
	A

	
	leucine
	proline
	glutamine
	arginine
	G

	
	isoleucine
	threonine
	asparagine
	serine
	U

	A
	isoleucine
	threonine
	asparagine
	serine
	C

	
	isoleucine
	threonine
	lysine
	arginine
	A

	
	methionine (START)
	threonine
	lysine
	arginine
	G

	
	valine
	alanine
	aspartate
	glycine
	U

	G
	valine
	alanine
	aspartate
	glycine
	C

	
	valine
	alanine
	glutamate
	glycine
	A

	
	valine
	alanine
	glutamate
	glycine
	G


e. What molecule is made from the process of translation?
3. Which amino acids do the following mRNA sequences code for?

· AUG  _______________

· CCC   _______________ 

· GGC   _______________ 

· UAA   _______________ 

VII. Types of Mutations
1. What types of mutations could occur?

2. Does a mutation always cause an error in protein synthesis? What could happen?

