
Biotechnology

Name: Date:

1. Certain disorders, such as sickle cell anemia, are linked to specific genes. Some scientists would like to use gene
therapy to cure such disorders. Gene therapy involves replacing the nonworking cells with cells that have been
genetically altered.

Which of these is a logical argument against gene therapy?

A. Changing one gene may negatively affect other genes.

B. Changing one gene may lead to the formation of a new species.

C. Scientists may not be able to distinguish one gene from another.

D. Drugs may already exist to cure these diseases, so there is no need for risky therapy.

2. Scientists found an organism that can live without water for long periods of time. The scientists made copies of its
DNA, then injected this new DNA into corn.

Which of these describes the process the scientists used?

A. Cloning B. Selective breeding C. Genetic engineering D. Asexual reproduction

3. A bacterium, Bacillus thuringiensis (Bt), makes a toxin that destroys the larvae of insects that threaten corn crops.
Scientists engineered corn plants, known as Bt-corn. Bt-corn can make a toxin to destroy the larvae that eat the
corn.

Which of these supports the argument to stop production of genetically engineered Bt-corn?

A. Bf-corn pollen may harm helpful insects that pollinate the corn, such as bees.

B. Bt-corn kernels may attract unwanted animals that can damage the crop, such as crows.

C. Bt-corn plants use much less pesticide than unmodified corn plants.

D. Bt-corn seed is more expensive than unmodified corn seed.
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4. A single isolated gene can be cloned most rapidly using genetically engineered—

A. bacteria. B. nematodes. C. sea anemones. D. pea plants.

5. Which of the following would be best to use to help determine any taxonomic relationship between two organisms
that have similar appearance and are found within a similar environment?

A. A color vision test to determine if both organisms can see in color

B. Gel electrophoresis to compare DNA banding patterns

C. Eukaryotic cell comparison to determine if both are animals

D. A cilia test to determine if both have the nine-plus-two arrangement

6. DNA that has been cut by enzymes can separate into segments of different lengths during the process of—

A. mitosis. B. electrophoresis. C. gene amplification. D. cytokinesis.

page 2 Biotechnology



7. A diagram of a cellular process is shown below.

Which of the following identifies the process shown at point Z?

A. Translation B. Translocation C. Replication D. Transcription
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8. The table below is a codon chart.

What is the likely effect of a mutation that causes the sequence CGC to become CGG?

A. The reading frame will be shifted. B. The protein formed will be unchanged.

C. The protein will be translated incorrectly. D. The translation process will stop prematurely.
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9. In humans, the allele for straight thumbs (T) is dominant to the allele for bent thumbs (t). A pedigree showing the
inheritance of thumb type is shown below.

What are the genotypes of individuals 4 and 5?

A. TT and TT B. Tt and tt C. tt and tt D. TT and tt
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10. The diagram below represents DNA fingerprints which are the result of gel electrophoresis done on several DNA
samples found at a crime scene.

Which suspect is linked to the crime scene by this DNA analysis?

A. Suspect A B. Suspect B C. Suspect C D. Suspect D
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11. This chart represents amino acids that are coded from different combinations of mRNA codons.

Which amino acid sequence can be coded from the DNA sequence CAG TAG CGA?

A. Valine — Isoleucine — Glycine B. Valine — Aspartic Acid — Alanine

C. Valine — Isoleucine — Alanine D. Valine — Phenylalanine — Alanine
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12. This diagram represents samples of DNA that were cut with a restriction enzyme during DNA fingerprinting in a
crime lab.

Which technique was used to produce these bands?

A. cloning B. gel electrophoresis C. gene splicing D. genetic engineering

13. Tigers and household cats are members of the same family; however, their sizes are vastly different. What is the
cause of this difference?

A. biochemical makeup B. behavioral makeup C. genetics D. habitat size
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14. In the winter, the fur of the arctic fox is white. In summer, the fur darkens to a reddish brown. What most likely
causes the fur of the fox to change color?

A. the amount of sunlight present B. the fox’s habitat

C. the fox’s genes D. the fox’s age

15. A strawberry farmer finds that, after a hard freeze, some of his strawberries are still alive. Which best explains
why these strawberries were able to survive?

A. They have larger leaves to protect the fruit than the other strawberries.

B. They have different genetic variations that cause them to be more resistant to cold temperatures.

C. They are able to reproduce more quickly than the other strawberries.

D. The color of the strawberries is darker, and they maintain their temperature better than other strawberries.

16. Instead of using chemicals to destroy some insects, scientists are now able to produce a type of corn that will repel
insects. How are scientists able to produce this type of corn?

A. by not spraying the corn plants B. by soaking corn seeds in insect spray

C. by changing the genetics of the corn plants
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17. In phenylketonuria (PKU), an enzyme that converts one amino acid into another does not work properly. Which of
the following is the most likely cause of this genetic condition?

A. an error in the transcription of the gene for the enzyme

B. a mutation in the DNA sequence that codes for the enzyme

C. an excess of the amino acids necessary to produce the enzyme

D. a structural variation in the amino acid modified by the enzyme

18. DNA from four organisms was examined using gel electrophoresis. The results are shown in the diagram below.

According to the data, which of these pairs of organisms are most closely related?

A. 1 and 2 B. 2 and 3 C. 2 and 4 D. 3 and 4
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19. In the laboratory, scientists remove the gene for insulin from human chromosomes.They insert the gene into the
DNA of bacteria. This causes the bacteria to produce human insulin. The insulin is used to treat diabetes in
humans. Which of these describes this process?

A. meiosis B. fertilization C. gene splicing D. DNA fingerprinting

20. What is photographed to create a karyotype?

A. Mutations B. Genes C. Gametes D. Chromosomes

21. Which of the following would correctly represent the complementary strand of DNA to the DNA strand listed
below?

A T A G C C A T G

A. U A U C G G U A C B. A T A G C C A T C

C. T A T C G G T A C D. G A T C A T T C A

22. Which of the following carries amino acids to the site of protein synthesis?

A. mRNA B. rRNA C. tRNA D. nRNA
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23. The diagram shows a disorder of chromosome 15.

Which of the following identifies the type of chromosomal mutation that has occurred?

A. Deletion B. Duplication C. Inversion D. Translocation

24. A botanist inserts a new gene sequence into a pink-flowering plant. He hopes that the genetically modified plant
will now produce blue flowers.

In nature, which of the following processes would result in this kind of change?

A. Grafting B. Mutation C. Photosynthesis D. Transpiration

25. Which diagram correctly models the process of protein synthesis?

A.

B.

C.

D.

26. What process produces many variations in phenotypes?

A. independent assortment B. asexual reproduction

C. regeneration D. cloning
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