Genetic Fingerprinting (DNA Profiling)
Section A – Knowledge Recall
1. What is genetic fingerprinting (DNA profiling)?
2. Why is each person’s DNA unique?
3. Which individuals naturally share identical DNA?
4. What does STR stand for?
5. What are STRs?
6. Why are STRs useful for identifying individuals?

Section B – Understanding
7. Explain why scientists do not need to examine the entire genome when creating a DNA profile.
8. How do mutations contribute to variation in DNA?
9. Why are multiple STR locations analysed instead of just one?
10. Explain why it is unlikely that two unrelated individuals have the same STR pattern.

Section C – Application: DNA Matching
A DNA sample from a crime scene was analysed at three STR loci.
Crime Scene DNA Profile
	Locus
	STR Pattern

	STR 1
	6 / 9

	STR 2
	11 / 13

	STR 3
	7 / 10



Suspect Profiles
Suspect A
| STR 1 | 6 / 9 |
| STR 2 | 11 / 13 |
| STR 3 | 7 / 10 |
Suspect B
| STR 1 | 5 / 9 |
| STR 2 | 11 / 14 |
| STR 3 | 7 / 11 |
Suspect C
| STR 1 | 6 / 8 |
| STR 2 | 12 / 13 |
| STR 3 | 7 / 10 |

11. Which suspect matches the crime scene DNA profile?
12. Explain why the other suspects are not a match.

Section D – Inheritance of STRs (Paternity Testing)
Child Profile
| STR 1 | 5 / 9 |
| STR 2 | 11 / 14 |
| STR 3 | 6 / 8 |

Mother Profile
| STR 1 | 5 / 7 |
| STR 2 | 11 / 12 |
| STR 3 | 6 / 9 |

13. Identify one allele at each locus inherited from the mother.
14. Identify the allele that must have been inherited from the father at each locus.

Section E – Higher Thinking
15. Why is DNA profiling useful in forensic investigations?
16. Why are identical twins difficult to distinguish using DNA profiling?


Mark Scheme: Genetic Fingerprinting
Section A – Knowledge Recall
1. What is genetic fingerprinting (DNA profiling)?
A technique used to identify individuals based on differences in their DNA.
2. Why is each person’s DNA unique?
They inherit different combinations of alleles and mutations occur.
3. Which individuals naturally share identical DNA?
Identical twins.
4. What does STR stand for?
Short Tandem Repeats.
5. What are STRs?
Short sequences of DNA that repeat multiple times.
6. Why are STRs useful for identifying individuals?
The number of repeats varies between individuals.

Section B – Understanding
7. Explain why scientists do not need to examine the entire genome when creating a DNA profile.
They focus on variable regions (STRs).
8. How do mutations contribute to variation in DNA?
They change DNA sequences.
9. Why are multiple STR locations analysed instead of just one?
To increase accuracy and reduce chance of random matches.
10. Explain why it is unlikely that two unrelated individuals have the same STR pattern.
Multiple STR loci create unique combinations.

Section C – Application: DNA Matching
11. Which suspect matches the crime scene DNA profile?
Suspect A.
12. Explain why the other suspects are not a match.
Their STR patterns differ at one or more loci.

Section D – Inheritance of STRs
13. Maternal alleles:
	Locus
	Maternal Allele

	STR 1
	5

	STR 2
	11

	STR 3
	6


14. Paternal alleles:
	Locus
	Paternal Allele

	STR 1
	9

	STR 2
	14

	STR 3
	8



Section E – Higher Thinking
15. Why is DNA profiling useful in forensic investigations?
It helps identify individuals.
16. Why are identical twins difficult to distinguish using DNA profiling?
They share identical DNA.

