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DNA Replication
You scored 0 out of 5.

1. What does "semiconservative replication" mean?

2. What is the goal of DNA replication?

3. What is the function of DNA polymerase?

4. What feature of replication ensures that DNA is copied quickly?

5. How does a cell ensure that no errors are introduced during replication?

© Houghton Mifflin Harcourt Publishing Company

A. Each new double helix contains two new strands.
B. Each new double helix contains one original strand and one new strand.
C. Each new double helix contains two original strands.
D. One new double helix contains two original strands, and the other double helix contains two

new strands.

A. to make RNA
B. to ensure that every cell has a complete set of identical DNA
C. to make proteins
D. to complete the cell cycle

A. to unzip DNA
B. to bring new nucleotides to DNA
C. to hold the strands apart so they can be copied
D. to bond nucleotides together

A. Replication occurs in thousands of places at once.
B. The DNA molecule is replicated from both ends toward the center.
C. DNA replicates during both interphase and mitosis.
D. Nucleotides are pre-assembled before replication begins.

A. Base-pairing rules do not allow errors to occur.
B. The origins of replication correct errors.
C. DNA polymerase proofreads and corrects the new DNA.
D. DNA ligase proofreads and corrects the new DNA.
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Section 3: DNA Replication 

Study Guide A 
KEY CONCEPT 
DNA replication copies the genetic information of a cell. 

VOCABULARY 

MAIN IDEA: Replication copies the genetic information. 
Fill in the blank or circle the word or phrase that best completes the statement. 

 1. DNA replication is the process by which DNA is copied / observed during the 
cell cycle. 

 2. DNA replication takes place in the centrosome / nucleus of a eukaryotic cell. 

 3. DNA is replicated during the M stage / S stage of the cell cycle. 

 4. DNA replication needs to occur so that every cell / organism will have a 
complete set of DNA following cell division. 

 5. A template is something that serves as a ___________. 

 6. Suppose that one strand of DNA has the sequence TAGGTAC. Write down 
the sequence of the complementary DNA strand. _______________________ 

MAIN IDEA: Proteins carry out the process of replication. 

 7. Circle all of the roles that proteins play during DNA replication. 
a. They help unzip the DNA strand. 
b. They hold the DNA strands apart. 
c. They attach nucleotides to the nucleus. 
d. They remove nucleotides from the DNA strands.  
e. They bond nucleotides together. 

replication DNA polymerase 
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Study Guide A continued 

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

 8. In order for the DNA strands to separate, the ________________ bonds 
connecting base pairs must be broken. 

 9. DNA replication is called semiconservative because each molecule consists of 
one ___________ strand and one ___________ strand. 

Place the following sentences in the correct order to summarize the steps of 
replication. Draw a diagram showing each step. 

a. Enzymes unzip the helix. 
b. Two identical DNA molecules result. 
c. DNA polymerase binds nucleotides together to form new strands that are 

complementary to the original strands. 

MAIN IDEA: Replication is fast and accurate. 
Circle the word or phrase that best completes the statement. 

13. Human chromosomes have only one / hundreds of origin(s) of replication, 
where the DNA is unzipped so replication can begin. 

14. DNA polymerase has a proofreading function that enables it to detect errors / 
enzymes and correct them. 

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

15. The suffix -ase indicates an enzyme. A polymer is a string of repeating 
structural units. DNA polymerase is an enzyme that makes DNA by forming 
bonds between _____________________. 
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Gene Expression and Regulation
You scored 0 out of 5.

1. How does the lac operon switch off?

2. What term describes a DNA sequence that allows a gene to be transcribed?

3. Which is not a part of an operon?

4. What is the function of transcription factors in eukaryotic cells?

5. What does not happen during mRNA processing?
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A. A repressor protein binds to the operator.
B. RNA polymerase binds to the operator.
C. Lactose binds to the promoter.
D. A repressor protein combines with lactose.

A. exon
B. promoter
C. operon
D. intron

A. promoter
B. operator
C. intron
D. structural gene

A. They control the expression of certain genes.
B. They bend the DNA to bring it close to the operator.
C. They produce the TATA box.
D. They help RNA polymerase know where a gene starts.

A. Introns are cut out.
B. A cap and tail are added.
C. Exons are removed.
D. Exons are spliced together.
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Section 6: Gene Expression and Regulation 

Study Guide A 
KEY CONCEPT 
Gene expression is carefully regulated in both prokaryotic and eukaryotic cells. 

VOCABULARY 

MAIN IDEA: Prokaryotic cells turn genes on and off by controlling transcription. 

 1. Circle two reasons why gene expression is regulated in prokaryotic cells.  
a. Regulation allows the cells to live for a longer period. 
b. Regulation allows the cells to better respond to stimuli. 
c. Regulation allows the cells to promote gene recognition.   
d. Regulation allows the cells to conserve energy and materials. 

Circle the word or phrase that best completes the statement. 

 2. In prokaryotic cells, gene expression is typically regulated at the start of 
transcription / translation. 

 3. A(n) operator / promoter is a segment of DNA that helps RNA polymerase 
recognize the start of a gene. 

 4. An exon / operon is a region of DNA that includes a promoter, an  
operator, and one or more genes / introns that code for proteins needed  
to carry out a task. 

Complete the Cause-and-Effect Diagram describing the lac operon on the next  
page by putting the letter for each sentence into the appropriate box. 

a. Lactose binds to the repressor protein, and the repressor cannot bind  
to the operon. 

b. Lactose is broken down. 
c. RNA polymerase can transcribe the genes. 
d. RNA polymerase is blocked by the repressor. 
e. The genes are not transcribed. 

promoter exon 

operon intron 
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Bacteria 
growing  

in culture 

medium  
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added 

medium  
with lactose 

added 

The 
repressor 
continues 
to bind to 
the 
operator. 
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The 
resulting 
transcript is 
translated 
into 3 
enzymes. 
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7. 
 

Study Guide A continued 

MAIN IDEA: Eukaryotic cells regulate gene expression at many points. 
Fill in the blank with the word or phrase that best completes the sentence.  

10. The cells in your body differ from each other, because they express different 
sets of _________. 

11. Transcription factors bind to the DNA and help RNA polymerase know where 
a gene __________. 

12. A TATA box is a promoter that is found in almost all  
___________________ cells. 

13. “Sonic hedgehog” is an example of a ___________ that helps control the 
expression of many other genes and plays an important role in establishing 
body pattern. 
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Study Guide A continued 

14. The diagrams below represent unprocessed and processed mRNA in a 
eukaryotic cell.  
Using the diagrams as a reference, fill in the legend with the corresponding 
element from the following list: cap, exon, intron, tail. 

MAIN IDEA: Environmental factors influence gene expression, resulting in 
different cell types. 

Complete the chart below by placing a check mark in the appropriate box. 

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

22. An exon differs from an intron. A(n) _______ is a sequence of nucleotides that 
is expressed in a protein, whereas a(n) __________ is an intervening sequence 
of nucleotides that will be removed during mRNA processing. 

23. A promoter is a DNA segment that allows a gene to be ______________. 
 

Factor Internal External 
15. genetic makeup of zygote   

16. available oxygen   
17. temperature   

18. light   
19. distribution of molecules in cytoplasm   
20. presence of drugs or chemicals   
21. signal molecules from other cells   

Legend  
Unprocessed mRNA 

Processed mRNA 
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