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Virus Investigators: Uncover, Design, and
Defend!

Your Mission Briefing (What You'll Learn):

Welcome, Agent Aria! Today, you're diving into the microscopic, mysterious, and super interesting
world of viruses. Your mission, should you choose to accept it, involves:

Becoming a virus detective: understanding what viruses are and how they operate.

Profiling a real-world virus: an in-depth investigation.

Entering the Creative Virology Lab: designing your very own unique (and maybe mischievous!)
virus OR a powerful Virus-Fighting Superhero!

Showcasing your creation and sharing your newfound virology knowledge.

Essential Gear (Materials You'll Need):

e Computer with internet access (for top-secret research)

¢ Your trusty science notebook or journal

Paper (plain and colored for your designs)

¢ Drawing and coloring supplies (markers, colored pencils, crayons)

Modeling clay OR common household recyclables (like cardboard tubes, plastic bottles, pipe
cleaners, beads - get creative!) for building your virus model or superhero gear.

Optional: Poster board for a bigger presentation

Phase 1: Virus Spy School - Basic Training (Approx. 30-40
minutes)

Every good investigator needs to know their subject!
Warm-up: What's the Deal with Viruses? (5 mins)

Think for a moment: What do you already know or believe about viruses? What makes you curious
about them? Are they alive? Jot down a few thoughts in your notebook.

Mission 1: Deconstruct a Virus (15 mins)

Viruses are like tiny pirates, but instead of ships, they have protein coats, and instead of treasure
maps, they have genetic instructions! Let's look closer:

¢ The Core: Genetic Material (DNA or RNA): This is the virus's instruction manual. It tells the
host cell how to make more viruses.

¢ The Protective Gear: Capsid (Protein Coat): This is a tough outer shell made of protein
that protects the genetic material. It also helps the virus attach to and enter host cells. Think
of it as the virus's disguise or key.

e Optional Extra Armor: Envelope: Some viruses, like the flu virus, also have an outer fatty
layer called an envelope, which they steal from the host cell. This can make them trickier for
the immune system to spot.

Action Task: Grab your notebook and sketch a simple diagram of a virus. Label its main parts:
genetic material and capsid. If you're feeling adventurous, draw one with an envelope too! You can
search online for \"basic virus structure diagram\" for inspiration (but don't copy, make it your own
interpretation!).
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Mission 2: The Replication Recipe - How Viruses Make More Viruses (15 mins)

Viruses can't make copies of themselves on their own. They need a host cell (like a cell in your body,
or in a plant, or even a bacterium!). Here's the sneaky process, simplified:

1. Attachment: The virus latches onto a specific host cell (like a key fitting into a lock).

2. Entry: The virus (or just its genetic material) enters the host cell.

3. Replication & Assembly: The virus's genetic material hijacks the host cell's machinery,
turning it into a virus-making factory. New virus parts are made and assembled.

4. Release: The new viruses burst out of the host cell (often destroying it in the process) and go
off to infect more cells. Uh oh!

Discussion: Does this process remind you of anything? Maybe a spy taking over a secret base?
Discuss with your learning coach (teacher/parent)!

Phase 2: Real-World Virus Investigation (Approx. 45-60
minutes)

Time to put your detective skills to the test! Choose one of the following real-world viruses (or
another approved by your learning coach) to investigate:

¢ Influenza Virus (The Flu)

Rhinovirus (Common Cold)

Varicella-Zoster Virus (Chickenpox & Shingles)
Bacteriophage (A virus that infects bacteria - super cool!)
¢ Coronavirus (e.g., SARS-CoV-2)

Your Investigation File (Research Prompts):

Use safe internet search practices (ask your learning coach for good websites like educational sites,
science museum sites, or health organization sites). For your chosen virus, find out:

e Name & Mugshot: What does it look like (shape)? Sketch it!

Secret Code: What type of genetic material does it have (DNA or RNA)?
Method of Operation: How does it spread from one host to another?
Target Profile: What kind of cells or organisms does it typically infect?
Evidence of Activity: What are the common symptoms or effects it causes?
Interesting Intel: Any other fascinating facts or unique characteristics?

Record all your findings neatly in your science notebook. This will be crucial for your next phase!

Phase 3: Creative Virology Lab - Design Challenge! (Approx.
60-90 minutes)

This is where your scientific knowledge meets your amazing creativity, Agent Aria! Choose one of
the following projects:

OPTION A: Design-a-Virus!
Unleash your inner (mad?) scientist and invent your very own fictional virus! Think about:

¢ Virus Codename: What will you call your virus?

¢ Structural Blueprint: What does it look like? (Sketch it AND build a 3D model using clay or
recyclables). What are its key parts (capsid shape, genetic material type, does it have an
envelope)?
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e Transmission Tactics: How does your virus spread? Is it airborne, waterborne, direct
contact?

¢ Host Specificity: Who or what does it infect? Humans, animals, plants, aliens, computers (a
fictional biological computer virus!)?

¢ Unique Symptoms/Powers: What makes your virus special? Does it cause giggling fits,
super strength for 5 minutes then extreme sleepiness, the ability to talk to squirrels, or
something else entirely? Be creative but try to link its \"powers\" to how a virus might
theoretically work.

Your Output: Create a \"Virus Wanted Poster\" or a detailed \"Virus Profile Sheet\" that includes all
the above information, your sketch, and a photo/description of your model. Make it informative and
eye-catching!

OPTION B: Virus-Fighting Superhero!

The world needs heroes, especially against crafty viruses! Design a superhero whose powers are
specifically designed to combat viruses (either a general virus-buster or one that targets the virus
you researched or one from Option A if you want to connect them!).

e Superhero Alias: What is your hero's name?
¢ Costume & Gear: What do they look like? (Sketch them! You can also make a model of some
of their gear if you like.)
¢ Scientific Superpowers: What can they do to fight viruses? Do they have:
o Microscopic vision to spot viral weaknesses?
o The ability to synthesize anti-viral shields for cells?
o A way to boost the immune system's \"memory cells\" instantly?
o Specialized nanobots that dismantle viruses?
Explain HOW their powers work, trying to base it on some plausible (even if futuristic) scientific
ideas you've learned about viruses and cells.
¢ Origin Story (brief): How did they get their powers?
* Nemesis (Optional): Do they have a particular virus villain they often battle?

Your Output: Create a \"Superhero Profile Sheet,\" a short comic strip featuring your hero in action
against a virus, or write a cool story about their first mission. Include your sketches and explanations
of their powers.

Phase 4: Virology Showcase - Agent Aria Reports! (Approx.
15-20 minutes)

Time to present your amazing creation!

¢ Share your designed virus or superhero with your learning coach.

¢ Explain its characteristics, how it works (or how the superhero fights it), and how you used
what you learned about real viruses in your design.

¢ Show off your model, poster, or drawings!

¢ Discuss: What was the most fun part of this project? What did you find most challenging?
What's one new thing you learned about viruses that surprised you?

Phase 5: Debrief - The Bigger Picture (Approx. 10 minutes)
Congratulations, Agent Aria, on completing your virology mission!
Let's think about why understanding these tiny agents is so important:

¢ Health & Hygiene: Knowing how viruses spread helps us understand the importance of
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things like handwashing and covering coughs.

¢ Vaccines: Scientists use their knowledge of viruses to create vaccines that train our bodies to
fight them off.

¢ Medicine: Researchers are always working on new ways to treat viral infections.

¢ Nature's Balance: Some viruses, like bacteriophages, can even be helpful by attacking
harmful bacteria!

Science and creativity are powerful partners. You've used both today to explore a complex topic in a
really fun way!

Optional Extension: If you're still curious, you could research careers like Virologist, Epidemiologist
(disease detective!), or Immunologist. Or, explore a specific viral disease in more depth.

Mission Accomplished!
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