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Bio 13
Nucleic Acids, Protein Synthesis, and Mutations

Chapter 12
I. Discovery of DNA


Griffith’s Experiment –


Avery’s Experiment –


Hershey-Chase Experiment –


Rosalind Franklin –


Watson & Crick –

II.THE NUCLEIC ACIDS: DNA  &  RNA 

   A. DNA is unusual because:

1.

2.

   B. A normal human has _________chromosomes.

   C. A chromosome is a combination of ______________ and _________________.
   D. The structure of the DNA molecule was discovered by _____________ & ______________, in ____
   E. What is the shape of the DNA molecule?

III. DNA Structure
A. DNA is an __________ compound. It is a _____________ 
 The building blocks of nucleic acids are called _____________________________
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F. What is a stop codon? Give an example:



  B. The three main parts of nucleotides are: 

    1. 

    2. 

    3. 

 

C. There are five different types of bases (nucleotides) in DNA and RNA, they are: 

    1. 

    2. 

    3. 

    4. 

    5. 

D. Label the following parts of the DNA molecule: 

a.

b. 

c.



d.

e.


f.

g.

h.

i.



j.


k.


l.



m.

 










n.

 F. What is DNA replication? 

  G. If the figure below represents the old strand of DNA write in the complementary bases that would pair       up with the bases below to complete the replication process: 

          A‑‑‑‑T‑‑‑‑G‑‑‑‑C‑‑‑‑T‑‑‑‑T‑‑‑‑A‑‑‑‑G‑‑‑‑G‑‑‑‑G‑‑‑‑T‑‑‑‑C‑‑‑‑C----A----G

          |       |      |       |     |       |      |      |       |       |      |      |      |      |       |

H. It is now known that DNA replication does not just start at one end of the molecule and proceeds to the other end, but that  replication occurs simultaneously at many points along the DNA molecule.  Why is this important? 

I. DNA can be damaged by heat, radiation, chemicals, etc.  What enables the body to accurately                replicate DNA? 

  J. Four differences between DNA and RNA are: 

    1. 

    2. 

    3. 

    4. 

 K. Give the name, structure and function of the following types of RNA 

	
	Name
	Structure
	Function

	    mRNA –

	
	
	

	      tRNA – 

	
	
	

	      rRNA – 

	
	
	


 L. What is RNA polymerase and why is it important? 

 M. Transcription is: 

 N. Diagram transcription of mRNA from the following DNA code: 

   DNA ‑  T‑A‑C‑T‑G‑C‑T‑C-T‑C‑A‑T‑G-G‑A‑G‑C‑C-C‑A‑T‑T‑G-C‑A‑T‑T‑   

               |   |   |  |   |  |   |  |   |   |  |   |   |   |  |   |   |   |   |  |   |   |   |  |   |   |   |

  mRNA =

      1. The reading of the genetic code is in triplets, called codons.  Each codon consists of three nitrogen           bases. Using the figure on page 303 in your book, give the nine amino acids that would be carried            by the  tRNA that correspond to the above mRNA.

	DNA

Base Sequence
	Process
	mRNA

Codon
	Process
	tRNA

anticodon 

	Amino 

Acid

	TAC
	
  
	
	

	
	

	TGC
	
	
	
	
	

	TCT
	
	
	
	
	

	CAT
	
	
	
	
	

	GGA
	
	
	
	
	

	GCC
	
	
	
	
	

	CAT
	
	
	
	
	

	TGC
	
	
	
	
	

	ATT
	
	
	
	
	


III.PROTEIN SYNTHESIS 

  A. What is Protein synthesis? 

    1. Why is it important?

  B. A sequence of three specific bases of mRNA forms a _______________ 

       which is then attracted to or is complementary to a specific    ____________  ____________. 

  C. So, what is the difference between a codon and an anticodon? 

  D. What is TRANSLATION and where does it occur? 

  E. Label the following diagram which illustrates protein synthesis: 


 











a.
                                                                                                                                 b.


c. 

d. 

e. 

f.

g.















h.















i.


j.


k.


  F. What is a stop codon? Give an example:
IV. Mutations:

A. Mutation = 

B. Two types of mutations-

1.

2.

C. Gene Mutations

1. Point Mutation =
2. Frameshift mutation;
a. addition
b. deletion
D. Chromosomal Mutations



1. deletions:


2. Insertions



3. Inversions



4. Translocation

Polyploidy:

Non-disjunction:
Causes of mutations:

1. mutagens

Repairing damaged DNA: 
Gene Regulation:

Promoter =


Operon =


lac genes

          differentiation =



Hox genes

Transcription





Translation








