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Detective Aria and the Mystery of the
Vanishing Evidence!

Welcome, Detective Aria! Today, we're diving into the microscopic world of clues that culprits leave
behind: Trace DNA. It's like an invisible calling card! Get ready to use your scientific mind to
uncover tiny secrets.

Your Detective Kit (Materials Needed):

¢ Clean, unused Ziploc bags or small paper bags (several)

¢ Clear adhesive tape (like Scotch tape)

¢ Clean tweezers (optional, for picking up small items)

¢ Gloves (like disposable kitchen gloves, optional but good practice!)

¢ Magnifying glass (optional, for fun!)

¢ Paper and pen for taking notes (your Detective Log!)

¢ A few common household items to act as 'evidence' (e.g., a used drinking glass, a pen, a
crumpled piece of paper, a hairbrush with a few strands of hair - set up by the 'Case Officer,
aka your supervising adult, beforehand in a designated 'crime scene' area.)

e Optional: A 'crime scene' scenario (e.g., 'The Case of the Missing Cookie' where the evidence
items are placed around where the cookie vanished.)

Mission Briefing: What is DNA and Trace DNA? (15 minutes)

Imagine DNA as the unique instruction manual found inside every living cell - it tells our bodies how
to grow and work. It's what makes you, YOU! Humans, animals, and even plants have DNA.

Trace DNA is a tiny, almost invisible amount of this DNA that gets left behind when someone
touches an object, sheds a skin cell, leaves a strand of hair, or even speaks (tiny droplets of saliva!).

Discussion Points for Detective Aria:

¢ Where do you think you might leave trace DNA throughout your day? (e.g., on a doorknob,
your phone, a pencil)
¢ Can you see trace DNA with your naked eye? (Usually not!)

Activity: Investigating the Scene! (30-40 minutes)

Alright, Detective Aria, it's time to approach our 'crime scene' (the area with the pre-placed evidence
items). Remember, a good detective is careful and observant!

Procedure:

1. Observe: First, just look. Don't touch anything yet! What do you see? Where might someone
have touched these items? (Use your Detective Log to sketch the scene or make notes).

2. Suit Up (Optional): If you have gloves, put them on. Why do you think real forensic scientists
wear gloves? (Answer: To avoid contaminating the evidence with their own DNA, and to protect
themselves.)

3. 'Collect' Your First Piece of Evidence:

o ltem 1 (e.g., the drinking glass): Where would someone have touched this? (The rim,
the sides). This is where saliva (trace DNA!) or skin cells might be.

o Simulated Collection: Carefully place the glass into a clean Ziploc bag. Seal it and label it
(e.qg., 'Exhibit A: Drinking Glass').

o Note: In real life, scientists might swab the area for DNA.
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4. 'Collect' Skin Cells (Simulated):

o Item 2 (e.g., a pen or a surface near the '‘crime'): If someone touched this, they
might have left skin cells.

o Simulated Collection: Take a short piece of clear adhesive tape. Carefully press the sticky
side onto an area where someone might have touched the item. Then, gently peel it off
and stick the tape onto a clean piece of paper. Fold the paper to protect the tape and
place it into another labeled evidence bag.

o Why is this method useful for collecting invisible traces?

5. 'Collect' Hairs (if available):

o Item 3 (e.g., hairbrush fragment or loose hair): If there's a visible hair, you can use
tweezers to carefully pick it up and place it in a small, folded piece of paper, then into an
evidence bag.

o What part of the hair contains DNA that's most useful? (Answer: The root, if present!)

6. Document Everything: For each piece of 'evidence' you collect, note in your Detective Log:
what it is, where you found it, and how you collected it. This is crucial!

Lab Analysis (Simplified Discussion - 15 minutes)

Okay, Detective, your 'evidence' would now go to a special lab. Scientists there have amazing tools
to:

1. Extract DNA: They carefully get the DNA out of the cells you collected.

2. Copy DNA (PCR): Because there's so little trace DNA, they use a technique called PCR
(Polymerase Chain Reaction) to make millions of copies. It's like a DNA photocopier!

3. Analyze DNA: They look at specific parts of the DNA to create a DNA profile - like a unique
genetic fingerprint.

4. Compare: This profile can then be compared to DNA from suspects or to DNA found at other
scenes.

Discussion:

e Why is it so important to avoid contamination when collecting trace DNA? (Mixing your DNA or
other DNA with the sample can ruin the evidence.)

¢ What are some challenges in working with trace DNA? (It's tiny, easily degraded, can be mixed
from multiple people.)

Case Debrief: What Did We Learn? (10 minutes)

Great work, Detective Aria! Let's review:

What is trace DNA?

e Can you name three places you might find trace DNA?
Why is collecting trace DNA carefully so important?

e How can trace DNA help solve mysteries?

Imagine the evidence you collected led to a 'suspect' whose DNA matched the trace DNA on the
drinking glass. Case closed! You've seen how even the smallest clue can be incredibly powerful.

Further Investigation (Optional Extension):

e Research a real-life case where trace DNA was crucial.

¢ Explore different types of DNA analysis (e.g., mitochondrial DNA vs. nuclear DNA - a brief
overview).

e Think about the ethics of DNA databases.
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Fantastic work today, Detective! You've successfully explored the basics of trace DNA. Keep that
curious mind working!
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