DNA Replication and Protein Synthesis Test (50 points)

Multiple Choice- Pick the best response for each statement or question. (3 points each)
1. What happens during the process of translation?

A. a copy of mRNA is formed based on the DNA code

B. DNA is copied in the nucleus

C. a copy of tRNA is formed based on the DNA code

D. a protein is made based on the mRNA code 

2. Genes contain instructions for assembling

A. carbohydrates

B. proteins

C. mitochondria

D. protons
3. A mutation that involves a single nucleotide is called a(an)

A. point mutation

B. chromosome mutation

C. nucleic acid

D. protein

4. RNA contains ______, whereas DNA contains ______.

A. cytosine . . . guanine 

B. a deoxyribose sugar . . . a ribose sugar

C. nucleotides . . . nucleic acids 

D. uracil . . . thymine

5. During DNA replication, a DNA strand with the base sequence CAT   AAG  produces a complementary strand with base sequence __________.

A. GUA  UUC  
B. GTA  TTC   
C. CAT  AAG  
D. GTA  AAG  

6. Transcription is the ______.

A. manufacture of a new strand of DNA complementary to an old strand of DNA

B. manufacture of 2 new DNA double helices that are identical to an old DNA double helix

C. manufacture of a protein based on information carried by RNA

D. manufacture of a strand of RNA complementary to a strand of DNA

7.  The DNA triplet GAT codes for an amino acid carried by a tRNA with the anticodon ______.

A. CUA 

B. GAU 

C. CTA 

D. AUC
8.  What organelle is involved in translation?

A. ribosome 

B. nucleolus 

C. nucleus 

D. smooth ER

9.  Assume that a cell is carrying out its day-to-day activities. At one point, the nucleotides GAT are paired with the nucleotides CUA. This pairing occurred _____________.

A. when an mRNA codon paired with a tRNA anticodon

B. during DNA replication

C. during translation

D. during transcription

10. A DNA sequence is shown below.

TAGGAGCAT
What is produced when the sequence is transcribed?

	 
	        A.
	a chain of three amino acids

	 
	        B.
	a section of DNA with the base sequence ATCCTCGTA

	 
	        C.
	A section of RNA with the base sequence ATCCTCGTA

	 
	        D.
	a section of mRNA with the base sequence AUCCUCGUA
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The diagram below represents the expression of the genetic code in organisms. Three parts of the diagram are labeled X, Y, and Z.
What do X, Y, and Z represent in the diagram?

A. X is replication, Y is a gene, and Z is mutation.
B.  X is crossing over, Y is DNA, and Z is mitosis.
C.  X is transcription, Y is mRNA, and Z is translation.
D.  X is meiosis, Y is a chromosome, and Z is transport.
12. Mutations occur in part of a DNA sequence. The DNA sequence before and after the mutations is shown below. 
[image: image1.png]Before mutations: ATGGCGGAAGCA
After mutations: ATGCGGGAAGGA





A strand of mRNA is made from the mutated DNA sequence. The table below shows the amino acids encoded by some mRNA base sequences (codons). 
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Based on this information, what is the expected effect of the mutations?

A. No polypeptide will be made.

B. The same polypeptide will be made.

C. A polypeptide with fewer amino acids will be made.

D. A polypeptide with different amino acids will be made.
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The pedigree shows the occurrence of Becker muscular dystrophy in a family. Becker muscular dystrophy causes muscle weakness.

Based on this pedigree, it is most reasonable to conclude that Becker muscular dystrophy is which of the following?

A. a polygenic trait

B. a codominant trait

C. an autosomal dominant trait

D. a sex-linked recessive trait

Short Answer: 

1. Given the DNA gene sequence below, what complementary mRNA sequence would be transcribed from this?  Use the chart to determine what amino acids the mRNA codons code for during translation. (4 pts)

DNA Sequence:     
       G G A  
C C T  
  A A G     G C T    C A T
mRNA codons:   

amino acid sequence: 
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2. People who are tune deaf are unable to follow a rhythm. Scientists have evidence that tune deafness can be genetic. The pedigree shown above traces the inheritance of tune deafness in a family. Individuals in the pedigree are numbered.   Scientists have analyzed the inheritance patterns for tune deafness and have concluded that tune deafness is caused by an autosomal dominant allele, T. 
a. Provide evidence from the pedigree that conclusively shows that the tune deafness allele is autosomal dominant, not autosomal recessive. Explain your reasoning. (3 pts)
b. Identify the genotypes of individuals 5 and 6, and then draw the Punnett square for the cross of these two individuals.  (2 pts)
c. Compare the expected percentage of each phenotype of the offspring from the cross in part (b) with the actual percentage of each phenotype observed in the children of individuals 5 and 6. (2 pts)
