
Chapter 9:  Evidence Favoring DNA as Genetic Material 

Review Mistakes worksheet; it is helpful in reviewing nucleotide structures and arrangements. 

Review Nucleotide Color-Code Sketch 

Review Quizzes – BioChem Review, The Experiments, and Nucleotide Chemistry 

 

What 4 characteristics were scientists certain that inherited material must have? 
Heritable material must be able to be replicated 
Heritable material must be able to store information, even if not used 
Heritable material must be able to be used for a purpose 
Heritable material must be able to mutate and cause changes/variation in organisms 

Why were proteins favored as genetic material? 
Proteins have more variation in arrangement; 20 amino acid building blocks arranged in many different ways. 
Nucleic acids were believed to have limitations in variation due to the limited number of nucleotide building blocks 

Understand the sequence of experiments and provide details that proved DNA was the mechanism of inheritance. 

 Griffith:  

What is the difference between the R-strain and the S-strain of the bacteria used? 

 R-strain – AKA Rough strain has no carbohydrate capsule; AVIRULENT 

 S-strain – AKA Smooth strain has a carbohydrate capsule; VIRULENT 

Which strain produced sickness in the mice? 

 S-strain - VIRULENT 

What characteristic of this strain caused its virulence? 

 The carbohydrate capsule 

What did heat-killing do to the virulent strain? 

 Destroyed the carbohydrate capsule, making the S-strain AVIRULENT 

What did Griffith conclude in each phase of his study? 

 Test 1:  Injecting the R-strain into mice DID NOT KILL MICE 

 Test 2:  Injecting the S-strain into mice DID KILL MICE 

 Test 3:  Heat-killing the S-strain and injecting into mice DID NOT KILL MICE 

 Test 4:  Incubating heat-killed S-strain and live R-strain and injecting into mice DID KILL MICE 

What was the ULTIMATE outcome of the Griffith experiment? 

Transformation occurs in bacteria.  Living bacteria can take in DNA from other sources and change their 

genetic code, adopting characteristics they did not have before. 

Hershey-Chase: 

What is a bacteriophage? 
A virus that infects a bacteria.  In this case, Hershey-Chase selected a bacteriophage that had DNA as 
genetic material (some bacteriophages have an RNA code) and was known to infect E. coli. 

Sketch a bacteriophage to the LEFT and indicate where the nucleic acid and protein are found. 



What bacteria was used in this experiment? 
E. coli 

What 2 elements were labeled in this experiment and why?  
 Phosphorus in the DNA core but not in the protein coat of the bacteriophage. 
 Sulfur in the protein core but not in the DNA core of the bacteriophage. 

What was the result of the Hershey-Chase Experiment? 
Supported the AMM research the proved DNA was the molecule of inheritance.  By using radioactive 
tagged phosphorus and sulfur, they were able to prove that the radioactive phosphorus in DNA was 
INSIDE the cell and the radioactive sulfur in protein was OUTSIDE the cell.  If the genetic material is 
making changes then it must be found INSIDE the cell. 

Avery, McCleod, McCarty:  

 A, M, M used the original strains from the Griffith experiment, R-strain and S-strain. 
 Streptococcus pneumoniae/Diplococcus pneumoniae 

 Indicate what occurred in each test tube as the experiment progressed: 

Tube #1 = R-strain + (heat-killed S-strain + DNase) = destroyed the DNA; left RNA and protein 
intact.  Did not allow for transformation to occur. 

Tube #2 = R-strain + (heat-killed S-strain + RNase) = destroyed the RNA; left DNA and protein 
intact.  Transformation occurred 

Tube #3 = R-strain + (heat-killed S-strain + Protease) = destroyed protein; left DNA and RNA 
intact.  Transformation occurred. 

 What did the A, M, M experiment prove? 
 That in order for transformation to occur in prokaryotes, DNA must be present. 

We use DIRECT and INDIRECT EVIDENCE to support the idea that DNA must be present in EUKARYOTES as the heritabe 
material.   

Know the ALL nucleotide structures, both DNA and RNA  USE QUIZ 

Differentiate between purines and pyrimidines.  USE QUIZ 

 Comparison of DNA vs RNA  

 

 

 

Understand the production of a polynucleotide. 
 The #3 carbon of the sugar of one nucleotide attached to an O in the phosphate group of the next nucleotide. 

 

Understand the ANTIPARALLEL nature of DNA 
 One side of the nucleotide sugar is #5 at top, #3 at bottom. 
 The opposite side is #3 at top and #5 at bottom 

 

Chargaff’s Rule and nitrogen base composition of DNA 
#A = #T   #G = # C   #purines = #pyrimidines 
If you know 1 you can figure out all of the rest. 

 DNA RNA 

Sugar Deoxyribose Ribose 

Bases ATGC AUGC 

Shape Double stranded Single stranded 

Location In nucleus Throughout cell 



KNOW the Watson-Crick Model of DNA (page 193-194) 

 

Molecular Techniques 

In vivo = in life/in living systems 
In vitro = in lab 
In situ = in position/situation; can be in vivo or in vitro depending on study. 

What are the general steps of electrophoresis?  How does DNA separate in a gel? 

Two long polynucleotide chains coiled around a central axis. 

The two chains are ANTIPARALLEL (opposite directions). 

The bases are FLAT structures, stacked .34 nanometers (3.4 Å) apart on INSIDE of the double helix. 

Base pairing of A – T with 2 hydrogen bonds 

Base pairing of G – C with 3 hydrogen bonds 

Each complete turn of the helix is 3.4 nanometers (34 Å) or a total of 10 base pairs. 

Alternation of MAJOR and MINOR grooves along the length of the molecule. 

The double helix has a diameter of 2.0 nanometers (20 Å). 

 

 


