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Part 1: Building a Foundation

What is the basic structural unit of DNA?

Hint: Think about the building blocks of DNA.

Amino acid
Nucleotide ✓
Protein
Lipid

The basic structural unit of DNA is a nucleotide.

Which of the following are nitrogenous bases found in DNA?

Hint: Consider the four main bases that pair in DNA.

Adenine ✓
Uracil
Thymine ✓
Guanine ✓

The nitrogenous bases found in DNA are adenine, thymine, and guanine.

Explain the base pairing rule in DNA and why it is important for DNA structure.

Hint: Consider how bases pair and the implications for replication.
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The base pairing rule states that adenine pairs with thymine and guanine pairs with cytosine,
which is crucial for maintaining the structure and integrity of DNA during replication.

List the components of a nucleotide.

Hint: Think about the three main parts that make up a nucleotide.

1. What is the sugar in DNA?

Deoxyribose

2. What is the role of the phosphate group?

Links nucleotides together

3. What are the nitrogenous bases?

Adenine, Thymine, Guanine, Cytosine

A nucleotide consists of a phosphate group, a sugar molecule, and a nitrogenous base.

What type of sugar is found in the DNA backbone?

Hint: Consider the sugars involved in nucleic acids.

Ribose
Glucose
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Deoxyribose ✓
Fructose

The sugar found in the DNA backbone is deoxyribose.

Part 2: Understanding and Interpretation

What is the role of DNA polymerase in DNA replication?

Hint: Think about the enzymes involved in copying DNA.

Unwinds the DNA double helix
Synthesizes RNA primers
Adds nucleotides to the growing DNA strand ✓
Seals the gaps between Okazaki fragments

DNA polymerase adds nucleotides to the growing DNA strand during replication.

Which processes are involved in gene expression?

Hint: Consider the steps that lead from DNA to protein.

Transcription ✓
Translation ✓
Replication
Mutation

The processes involved in gene expression include transcription and translation.

Describe how mutations can affect genetic information and potentially lead to genetic disorders.

Hint: Think about the impact of changes in DNA sequence.
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Mutations can alter the DNA sequence, potentially leading to changes in protein function, which
can result in genetic disorders.

Part 3: Application and Analysis

If a DNA strand has the sequence 5'-ATCG-3', what would be the sequence of the complementary
strand?

Hint: Consider the base pairing rules.

5'-TAGC-3'
3'-TAGC-5' ✓
5'-CGAT-3'
3'-CGAT-5'

The complementary strand would have the sequence 3'-TAGC-5'.

In a forensic investigation, which DNA technology could be used to identify a suspect?

Hint: Think about the methods used in forensic science.

DNA replication
DNA profiling ✓
Genetic engineering
Gene therapy

DNA profiling is a technology used in forensic investigations to identify suspects.

Explain how genetic engineering can be used to improve crop resistance to pests.

Hint: Consider the techniques used in genetic modification.
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Genetic engineering can introduce specific genes into crops that confer resistance to pests,
reducing the need for chemical pesticides.

Which enzyme is responsible for unwinding the DNA double helix during replication?

Hint: Think about the enzymes that play a role in DNA replication.

DNA polymerase
RNA polymerase
DNA helicase ✓
Ligase

The enzyme responsible for unwinding the DNA double helix is DNA helicase.

Analyze the following statements and identify which are true about semi-conservative replication:

Hint: Consider the characteristics of DNA replication.

Each new DNA molecule contains two new strands.
Each new DNA molecule contains one original and one new strand. ✓
It ensures genetic consistency during cell division. ✓
It results in two identical DNA molecules.

In semi-conservative replication, each new DNA molecule contains one original and one new strand,
ensuring genetic consistency.

Discuss the relationship between DNA mutations and evolutionary adaptation.

Hint: Consider how mutations contribute to variation in populations.

DNA mutations introduce genetic variation, which can lead to evolutionary adaptations as
organisms adapt to their environments over time.
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Part 4: Evaluation and Creation

Which ethical concern is most associated with genetic engineering?

Hint: Think about the implications of altering genetic material.

Cost of technology
Environmental impact
Privacy of genetic information
Potential for unintended consequences ✓

The ethical concern most associated with genetic engineering is the potential for unintended
consequences.

Evaluate the potential benefits and risks of using CRISPR technology in humans:

Hint: Consider the implications of gene editing.

Curing genetic diseases ✓
Creating designer babies ✓
Unpredictable genetic effects ✓
Enhancing human abilities ✓

CRISPR technology has potential benefits such as curing genetic diseases, but also risks like
unpredictable genetic effects.

Propose a hypothetical experiment to study the effects of a specific mutation on protein function.
Include your hypothesis, method, and expected results.

Hint: Think about how you would design an experiment.

A hypothetical experiment could involve introducing a specific mutation into a model organism
and observing changes in protein function, with the hypothesis that the mutation will alter the
protein's activity.
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