
Name:  ____________________________    Circle Hour:   1   2  3  4 
 

Chapter 16 & 17: The Molecular Basis of Inheritance: DNA 
 
Ch 16 Sect 1 
 
I. History of DNA – Once Mendel discovered the basic laws of heredity and T.H. Morgan’s work with 

fruit flies showed that genes were on chromosomes….scientists were determined to discover what a 
chromosome was made of…what actually HELD the genetic information? 

 

A. 1928 – Frederick Griffith experiments with MICE and pneumonia causing bacteria 

1. Discovered transformation –  

 

2. 1944 – Oswald Avery determined that the “transforming factor” was ________ 

 

B. 1952 – Alfred Hershey and Martha Chase “blender” experiments with bacteriophages 

1. What material was injected by viruses into bacteria?  _______ 
 

C. Erwin Chargaff’s base pairing rules are: 

 

D. Rosalind Franklin (X-ray diffraction) picture led Watson and Crick to discover DNA was a 

double helix. 

 

II.  (3.3.1)  DNA is a polymer of nucleotide monomers 

 A.  Label the nucleotide including numbered carbons:  

 

B. (3.3.2)  Four nitrogenous bases: 

 Purines: 

 

 Pyrimidines: 

 

C.  (3.3.4)  Rules of base pairing: 

 

D.  (3.3.3 & 3.3.5)  Outline how DNA nucleotides are linked 

by covalent bonds (sugar/phosphate backbone) and by 

base pairing with hydrogen bonds  

 

(7.1.1)  Identify 3’ to 5’ linkages 

 
NEED TO BE ABLE TO DRAW SIMPLE DNA 
 
 
 



Ch 16 Sect 2 
 
III.  DNA Replication – when does this occur? 
 

A. (3.4.3)  DNA replication is semi-conservative 
 
B. (7.2.3)  DNA replication of eukaryotic chromosome occurs in many sites at once…each called 

origins of replication 
 

C. At each end of the replication bubble there is a replication fork (Y-shaped region where DNA 
is being unwound).  (3.4.1 & 7.2.2)  Explain the role of the following enzymes: 

 
1. Helicase -  
 
 
 
2. RNA primase -  
 
 
 
3. DNA polymerases – 
  

1. Use deoxynucleoside triphosphates 
 
 
2. 7.2.1  Adds nucleotides to the 3’ end ONLY so the NEW strand elongates only 

in the 5’ to 3’ direction and uses complimentary base pairing (3.4.2) 
  

3. Leading strand 
 
 

4. Lagging strand 
 
 

 Okazaki fragments 
 
 
4. DNA ligase -  

 
Ch 16 Sect 3 
 
IV.  Chromosome Structure   

A. (4.1.1)  Eukaryotic chromosomes are made up of DNA with protein 
 
B. (7.1.2)  What is a nucleosome? 

 
 

  
 (7.1.3)  Functions of nucleosomes: 

 
 a.  Help to supercoil the DNA to form chromosomes 
     during cell division 
 
 b.  Help regulate transcription (more to come later) 
 

 



Ch 17 Sect 1 
 
V.  (3.5.1)  RNA vs. DNA 
 A.  Sugar: 
  
 B.  # of strands: 
 
 C.  Nitrogenous bases: 
 
 
VI.  Transcription & Translation Basics – occurs in ALL organisms all the time! 
 
 A.  Transcription -  
 
  1.  Where does transcription occur? 
 
  2.  Messenger RNA (mRNA) 
 

B.  Translation –  
 
 1.  Where does translation occur? 

 
C.  Genetic Code 
 
 (3.5.3)  What are codons? 

 
 
  (7.3.2)  Sense strand (nontemplate strand) of DNA has the SAME sequence as mRNA  
  (except Us are in mRNA vs. Ts).  The nonsense (template strand) is used to transcribe  
  the mRNA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ch 17 Sect. 2 
 
VII.  Transcription – a closer look 
 (3.5.2 & 7.3.3)  What is the role of the following: 
 

1. Promoter region (TATA box) – 
 
  
2. RNA polymerase –  
 
 
 (7.3.1)  Adds RNA nucleotides to the 3’ end ONLY so the RNA elongates only in 
 the 5’ to 3’ direction and uses complimentary base pairing…C with G, A with U 

 
  3.  Terminator -  
 
 
VIII.  RNA Processing 

A. What is added to the 5’ end? 
 
B. What is added to the 3’ end? 

 
C. (7.1.5 & 7.3.4)  Eukaryotic genes contain Introns & Exons 

 
 

Ch 17 Sect. 4 
 
IV.  Translation – a closer look (3.5.4) 
 
 A.  (3.5.4 & 7.4.1) Transfer RNA (tRNA) structure and function 
  

1. What is tRNA’s function? 
 
 
2. What is the nucleotide triplet held on tRNA called?  ______________ 

 
3. Aminoacyl-tRNA syntetases –  

 
 

4. What is the purpose of the CCA sequence at the 3’ end of tRNA? 
 
 

C. (7.4.2)  Structure of the ribosome: 
 

1. 2 subunits made up of ribosomal RNA (rRNA) and proteins   
 
2. Binding sites for tRNA: 

 
a. P site – 

 
b. A site –  

 
c. E site –  

 
d. Also has binding site for mRNA 

 



3. (7.4.3) Three stages of transcription 
 

a. Initiation –  
 
 
 
b. Elongation –  
 
 
 
c. Termination –  

 
 
 

 
  4.  (7.4.4)  Translation occurs in the 5’ to 3’ direction 
   
  5.  (7.4.6)  What is a polyribosome? 
 
 
  6.  (7.4.7)  Ribosomes that are FREE typically produce proteins for use IN the cell.   
        Ribosomes attached to Rough ER typically produce proteins for export from the 
        cell. 
 
  7.  (7.4.5)  Do you remember how to draw 2 amino acids LINKED by a peptide bond? 
Ch 17 Sect 5 
 
X.  (4.1.2)  Define the following: 
 A.  Gene 
 
 
 B.  Allele 
 
 
 C.  Genome 
 
 
  (7.1.4)  5-45% of the genome is “satellite DNA” highly repetitive sequences that have no  
  apparent function…used for DNA fingerprinting 
 
 
XII.  (4.1.3)  Define gene mutation 
   
  A.  Substitution mutations 
 
    
   (4.1.4)  Sickle Cell Disease Mutation 
 
 
 
  B.  Frameshift mutations 
 
 
 
XIII.  (3.5.5) “One Gene One Polypeptide” 
 



 
 
 
 
II.  
III.  
IV.  
V.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


