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What is genetic engineering?

The study of heredity and variation in organisms
The alteration of the genetic material of an organism ✓
The natural selection process in evolution
The study of ecosystem interactions

Genetic engineering is a biotechnological process that involves the manipulation of an organism's DNA to
alter its characteristics or functions. This can include adding, removing, or modifying genes to achieve
desired traits.

Which technique is commonly used for gene editing?

PCR
CRISPR-Cas9 ✓
Gel electrophoresis
DNA sequencing

CRISPR-Cas9 is a revolutionary gene editing technique that allows for precise modifications to DNA
sequences in living organisms. It has transformed genetic research and biotechnology by enabling
targeted changes to genes with high efficiency and accuracy.

Which of the following is a genetically modified crop?

Organic wheat
Bt corn ✓
Wild rice
Heirloom tomatoes

Genetically modified crops are plants that have been altered using genetic engineering techniques to
exhibit traits that are not naturally theirs. Common examples include Bt corn and Roundup Ready
soybeans.
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What is the primary purpose of gene therapy?

To enhance athletic performance
To treat genetic disorders ✓
To increase crop yield
To create new species

The primary purpose of gene therapy is to treat or prevent diseases by modifying or manipulating genes
within an individual's cells. This approach aims to correct genetic defects or enhance the body's ability to
fight diseases.

Which crops have been genetically modified for improved nutrition? (Select all that apply)

Golden Rice ✓
Organic corn
Soybeans ✓
Heirloom tomatoes

Genetically modified crops such as Golden Rice, which is enriched with Vitamin A, and biofortified
cassava, which has increased levels of essential nutrients, have been developed to improve nutrition.

What are the ethical implications of using genetic engineering for human enhancement?

The ethical implications of using genetic engineering for human enhancement are significant,
raising issues such as the potential for social inequality, the risk of eugenics, the question of
consent for future generations, and the unforeseen consequences of altering human genetics.

Which techniques are used in genetic engineering? (Select all that apply)

Gene cloning ✓
Recombination DNA technology ✓
Natural selection
CRISPR-Cas9 ✓
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Genetic engineering employs various techniques such as CRISPR-Cas9, gene cloning, and recombinant
DNA technology to modify the genetic material of organisms.

What are some potential future applications of genetic engineering? (Select all that apply)

Disease eradication ✓
Space exploration
Synthetic biology ✓
Renewable energy

Genetic engineering has the potential to revolutionize various fields, including medicine, agriculture, and
environmental conservation, by enabling advancements such as gene therapy, genetically modified
organisms (GMOs), and biocontrol methods.

Describe the historical development of genetic engineering and its key milestones.

The historical development of genetic engineering began in the 1950s with the discovery of the
double helix structure of DNA by Watson and Crick. In the 1970s, the invention of recombinant
DNA technology allowed scientists to splice genes from different organisms, leading to the first
genetically modified organisms (GMOs). The 1990s saw the first genetically modified crops
approved for commercial use, and in 2012, the CRISPR-Cas9 gene editing technology
revolutionized the field by allowing precise modifications to DNA, paving the way for
advancements in medicine, agriculture, and biotechnology.

Explain the process of CRISPR-Cas9 and its significance in genetic engineering.
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CRISPR-Cas9 works by using a guide RNA to locate a specific DNA sequence in the genome,
allowing the Cas9 enzyme to create a double-strand break at that location. This break can then be
repaired by the cell's natural repair mechanisms, which can be harnesses to introduce desired
genetic changes.

Discuss the potential social impacts of genetic engineering in agriculture.

The potential social impacts of genetic engineering in agriculture include improved food
production and economic benefits, but also risks such as increased dependency on large
agribusinesses, loss of traditional farming practices, and ethical dilemmas regarding food safety
and environmental sustainability.

Which organization regulates genetically modified foods in the United States?

WHO
FDA ✓
UNESCO
CDC

In the United States, genetically modified foods are primarily regulated by three federal agencies: the
Food and Drug Administration (FDA), the Environmental Protection Agency (EPA), and the United States
Department of Agriculture (USDA). Each agency oversees different aspects of GM food safety,
environmental impact, and agricultural practices.

What is the ethical concern associated with genetic enhancement?

It may lead to increased biodiversity
It could create inequality ✓
It ensures food security
It promotes natural selection

The ethical concern associated with genetic enhancement primarily revolves around issues of equity,
consent, and the potential for unintended consequences, including the exacerbation of social inequalities
and the alteration of human identity.
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How does genetic engineering contribute to advancements in medicine? Provide examples.

Genetic engineering contributes to advancements in medicine by allowing for precise gene
editing, which can correct genetic disorders, and by facilitating the production of
biopharmaceuticals, such as insulin and monoclonal antibodies.

Which of the following is an example of a pharmaceutical product produced using genetic
engineering?

Aspirin
Insulin ✓
Penicillin
Ibuprofen

Genetic engineering has enabled the production of various pharmaceutical products, such as insulin,
which is synthesized using recombinant DNA technology. This process allows for the mass production of
proteins that are identical to those produced naturally in the human body.

Who is known for pioneering work in genetic engineering?

Gregor Mendel
Charles Darwin
Paul Berg ✓
James Watson

Genetic engineering has been significantly advanced by scientists such as Paul Berg, who is often
credited with pioneering the field through his work on recombinant DNA technology in the early 1970s.

What are the roles of regulatory bodies in genetic engineering? (Select all that apply)

Ensuring safety of GMOs ✓
Promoting public awareness
Funding genetic research
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Approving new genetic technologies ✓

Regulatory bodies in genetic engineering play crucial roles in ensuring safety, efficacy, and ethical
compliance of genetic modifications. They establish guidelines, conduct assessments, and monitor
research and applications to protect public health and the environment.

Predict future trends in genetic engineering and their possible effects on society.

Future trends in genetic engineering are likely to focus on precision gene editing, personalized
medicine, and the creation of genetically modified organisms (GMOs) for sustainable agriculture,
which could significantly impact health, food security, and ethical considerations in society.

Which of the following are applications of genetic engineering in agriculture? (Select all that apply)

Pest resistance ✓
Increased crop yield ✓
Climate change adaptation
Soil erosion prevention

Genetic engineering in agriculture includes applications such as developing pest-resistant crops,
enhancing nutritional content, and improving drought resistance. These innovations aim to increase crop
yield and sustainability.

What are some ethical concerns related to genetic engineering? (Select all that apply)

Environmental impact ✓
Genetic diversity reduction ✓
Increased food production
Potential for human enhancement ✓

Genetic engineering raises several ethical concerns, including the potential for unintended
consequences, issues of consent, and the implications of 'designer babies' that could exacerbate social
inequalities.
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