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Section 1: Identifying DNA as the Genetic Material 

Study Guide A 
KEY CONCEPT 
DNA was identified as the genetic material through a series of experiments. 

VOCABULARY 

MAIN IDEA: Griffith finds a “transforming principle.” 
Check the appropriate boxes to indicate the results of Griffith’s experiments that 
are listed below. 

Circle the word or phrase that best completes the statement. 

 5. The S / R form of bacteria caused disease in the mice. 

 6. Griffith concluded that there must be a “transforming principle” that changed 
harmless bacteria into disease-causing bacteria / mice. 

bacteriophage 

 Results 

Experiments Mice Lived Mice Died 

1. Injected mice with live R bacteria.   

2. Injected mice with live S bacteria.   

3. Killed S bacteria and injected them into mice.   

4. Mixed killed S bacteria with R bacteria and 
injected them into mice. 
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Study Guide A continued 

MAIN IDEA: Avery identifies DNA as the transforming principle. 

 7. Avery and his team isolated Griffith’s transforming principle and performed 
three tests to learn if it was DNA or protein.  
In the table below, check the appropriate boxes to show the results of  
each type of test. 

MAIN IDEA: Hershey and Chase confirm that DNA is the genetic material. 
Fill in the blank with the word or phrase that best completes the sentence.  

 8. A bacteriophage has two main structures: a DNA molecule and a 
_________________ coat. 

 9. In their first experiment, Hershey and Chase tagged bacteriophages with 
__________________ sulfur. Protein contains sulfur, but DNA does not. 

10. In their second experiment, Hershey and Chase tagged bacteriophages with 
__________________ phosphorus. DNA contains phosphorus, but protein 
contains very little phosphorus. 

11. Radioactivity was only present in the bacteria that were infected with 
phosphorus-tagged bacteriophages. This result indicated that the 
bacteriophages’ _______________ had entered the bacteria, but the protein 
had not. 

Vocabulary Check 
Fill in the blank with the word or phrase that best completes sentence. 

12. A bacteriophage is a type of _________________ that infects bacteria. 
 

Avery’s Question DNA Protein 

What type of molecule does the transforming  
principle contain? 

  

Are the chemical elements in the transforming principle 
more similar to DNA or protein? 

  

Will transformation fail to occur after adding an  
enzyme that destroys DNA, or after adding an enzyme  
that destroys protein? 
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Identifying DNA as the Genetic Material
You scored 0 out of 5.

1. When did Hershey and Chase find radioactivity inside the bacterial cells?

2. Which result did Frederick Griffith observe in his experiments?

3. What did Oswald Avery learn from his experiments?

4. What did Avery conclude was the transforming principle?

5. What kind of molecule did most scientists in the early 1900s think carried genetic material?
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A. only when the phage protein contained radioactive phosphorus
B. only when the phage RNA contained radioactive phosphorus
C. only when the phage DNA contained radioactive phosphorus
D. when both the phage protein and DNA were labeled

A. Live R bacteria killed mice.
B. Heat-killed S bacteria killed mice.
C. Heat-killed R bacteria plus live S bacteria killed mice.
D. Live S bacteria killed mice.

A. No bacterial transformation occurred when DNA was destroyed.
B. No bacterial transformation occurred when protein was destroyed.
C. Bacterial transformation occurred when DNA was destroyed.
D. No bacterial transformation occurred when RNA was destroyed.

A. RNA
B. protein
C. DNA
D. carbohydrate

A. nucleic acid
B. protein
C. carbohydrate
D. lipid
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Section 2: Structure of DNA 

Study Guide A 
KEY CONCEPT 
DNA structure is the same in all organisms. 

VOCABULARY 

MAIN IDEA: DNA is composed of four types of nucleotides. 

 1. In the space below, draw a nucleotide and label the phosphate group, the 
nitrogen-containing base, and the deoxyribose sugar. 

Fill in the blank with the word or phrase that best completes the sentence. 

 2. How many types of nucleotides are present in DNA? ___________ 

 3. All nucleotides have two parts that are the same: the deoxyribose sugar and 
__________________. The third part, _____________________, is different. 

MAIN IDEA: Watson and Crick developed an accurate model of DNA’s  
three-dimensional structure. 
Circle the word or phrase that best completes the statement. 

 4. Franklin’s data revealed that the structure of DNA is uniform / variable in 
width. 

 5. Watson and Crick determined the three-dimensional shape of DNA by 
building models / building genomes. 

 6. DNA base pairing results in a molecule that has a uniform width. A sugar-
phosphate backbone is on the inside / outside. Inside the structure, a base with 
two rings always pairs with a base with one / two ring(s). 

nucleotide double helix base pairing rules 
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Study Guide A continued 

MAIN IDEA: Nucleotides always pair in the same way. 

 7. The T nucleotide pairs with the ___________ nucleotide, and the C nucleotide 
pairs with the ___________ nucleotide. 

 8. In the space below, draw a DNA double helix. Label the sugar-phosphate 
backbone, the nitrogen-containing bases, and the hydrogen bonds. 

Vocabulary Check 
Fill in the blank with the word or phrase that best completes the sentence.  

 9. The DNA double helix is similar to a spiral staircase: the 
___________________________ is like the twisting handrails of the staircase, 
and the ______________________________ are like the steps that connect 
the railings to each other. 

Select from the lettered list to fill in the blanks in the sentence below.  

10. The base pairing rules of DNA relate to Chargaff’s rules. The base pairing 
rules state that A only pairs with T and C only pairs with G. Therefore, the 
amount of A will be _______________ the amount of T, and the amount of C 
will be ______________ the amount of G. 
a. less than 
b. more than 
c. equal to 
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Structure of DNA
You scored 0 out of 5.

1. What is the term that describes a unit made of a sugar, a phosphate group, and a nitrogen-
containing base?

2. What are the four bases of DNA?

3. What are Chargaff's rules?

4. What did Rosalind Franklin's DNA x-ray suggest?

5. One strand of DNA has the sequence ATTGAT. What is the sequence on the other strand?
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A. adenine
B. DNA
C. nucleic acid
D. nucleotide

A. A, T, G, D
B. A, T, G, C
C. A, U, G, C
D. A, U, G, D

A. A = C and T = G
B. A = T and C = G
C. A = G and C = T
D. All four bases are in equal amounts.

A. DNA is made of a single strand of nucleotides.
B. Adenine pairs with cytosine and thymine pairs with guanine.
C. DNA is a double stranded helix of constant width.
D. DNA is a double stranded helix of variable width.

A. TAACGA
B. ATTGAT
C. ACCTAG
D. TAACTA
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