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Cell Architects: Designing Your Specialized
Cell City!
Welcome, Chief Architect Aria! Today, you're not just learning about cell organelles; you're going to
become a master designer of a specialized 'Cell City'! Forget boring diagrams – we're building
something amazing!

Materials You'll Need:
Large paper or poster board
Colored pencils, markers, or crayons
Optional: Modeling clay, LEGOs, or clean recycled materials (cardboard tubes, small boxes,
plastic containers, craft sticks, etc.) if you want to build a 3D model.
Computer with internet access (for looking up cool images of organelles or extra information if
you like!)
A sense of adventure and creativity!

Part 1: Welcome to Organelle City - The Grand Tour!
(Approx. 30-45 minutes)
Imagine a bustling city. Every part of the city has a special job to do to keep the city running
smoothly. A cell is just like a microscopic city, and its 'parts' are called organelles. Each organelle
has a crucial role!

Let's meet some of the key 'departments' and 'services' in our general Cell City:

Nucleus (City Hall / Control Center): This is where the main plans (DNA) are stored and all
major decisions are made. It controls everything the cell does.
Cell Membrane (City Border & Security): Controls what comes in and out of the city. It
protects the city and maintains its shape.
Cytoplasm (The City Grounds & Air): The jelly-like substance that fills the city, where all
the 'buildings' (organelles) are located and where many activities happen.
Mitochondria (Power Plants): These generate all the energy (ATP) the city needs to
function. A busy city needs lots of power!
Ribosomes (Small Factories): These are tiny factories that build important products,
especially proteins, following instructions from City Hall (Nucleus). Some float freely, others are
on the Endoplasmic Reticulum.
Endoplasmic Reticulum (ER) (Road & Canal System): A network of pathways. The Rough
ER (with ribosomes on it) helps make and transport proteins. The Smooth ER helps make fats
(lipids) and detoxify harmful substances.
Golgi Apparatus/Body (Post Office & Packaging Plant): Processes, packages, and ships
out materials (like proteins) made in the ER and Ribosome factories to other parts of the cell or
outside the cell.
Lysosomes (Waste Management & Recycling Center): Break down waste materials, old
parts of the city, and invaders. They keep the city clean!
Vacuoles (Storage Warehouses): Store water, food, and waste. Plant cells have a very
large central vacuole, like a big reservoir! (Animal cells have smaller, more numerous ones).

Activity: 'Organelle All-Stars'

Quick check! Can you match these roles to an organelle?
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I make the energy! I am the _______________.1.
I control everything and hold the DNA! I am the _______________.2.
I build proteins! I am the _______________.3.
I sort and ship packages! I am the _______________.4.
I clean up the trash! I am the _______________.5.

(Answers: 1. Mitochondria, 2. Nucleus, 3. Ribosome, 4. Golgi Apparatus, 5. Lysosome)

Part 2: Specialized Cities, Specialized Cells (Approx. 15-20
minutes)
Just like real cities can be specialized (e.g., Hollywood for movies, Silicon Valley for tech), cells can
be specialized too! A muscle cell needs to do very different things than a brain cell (neuron) or a cell
in your pancreas that makes digestive enzymes.

A specialized cell will have MORE of certain organelles, or organelles that are MODIFIED to help it
do its job super efficiently. For example:

A muscle cell needs TONS of energy to contract, so it would have many, many Mitochondria
(power plants).
A pancreas cell that makes and exports lots of insulin (a protein) would have extensive
Rough ER (protein-making roads) and a large Golgi Apparatus (super post office).
A liver cell that detoxifies substances would have lots of Smooth ER.

Part 3: Your Mission, Architect Aria! Design Your Dream
Cell City! (Approx. 60-90 minutes)
This is where your creativity shines! You are going to design your very own specialized cell city.
Choose one of the following 'Design Briefs' or come up with your own mission (discuss with your
teacher first!).

Design Brief Options:

The 'Giga-Growth' Plant Cell: This plant cell's mission is to grow incredibly fast and store1.
massive amounts of energy from sunlight. Which organelles would be super-sized or super
abundant? How would it store its energy? (Hint: Think about plant-specific organelles too, like
chloroplasts and a large central vacuole!).
The 'Stealthy Spy' Cell: This animal cell needs to produce and secretly send out lots of2.
coded messages (proteins), move quickly and silently, and have keen senses (receptor
proteins on its membrane). What would its 'city infrastructure' look like?
The 'Guardian Guzzler' Cell: This animal cell is a specialized immune cell. Its mission is to3.
find, engulf, and destroy invading bacteria and viruses. Which organelles would be its main
weapons and systems?
The 'Neural Networker' Cell: This nerve cell's job is to transmit messages rapidly over long4.
distances. What modifications to its shape and organelles would help it do this efficiently?

Your Design Process:

Choose Your Mission: Pick a Design Brief.1.
Name Your Cell City: Give it a cool, descriptive name.2.
Describe its Primary Function: In 1-2 sentences, what is your cell city's main goal?3.
Plan Your Organelles:4.

Which organelles from our 'Grand Tour' list will be MOST important for your cell's
mission?
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Will any of them be extra large, very numerous, or specially modified? Explain WHY. For
example, 'My Stealthy Spy Cell will have an extra-large Golgi Apparatus, which I'll call
the 'Top Secret Dispatch Center', to package all the coded messages efficiently.'
Are there any organelles it might have LESS of, or that are less important for its specific
job?

Create Your Blueprint: Draw your Specialized Cell City on your large paper. Label the key5.
organelles (your 'city departments'). Feel free to be creative with how they look, as long as
their function is clear. You can add little notes explaining their role in YOUR city. (Alternatively,
build a 3D model!)
Write Your 'Architect's Statement': On a separate piece of paper or on your blueprint,6.
write a short paragraph (3-5 sentences) explaining your main design choices. Why did you
make certain organelles prominent or modified for your cell's specific mission? How do they
work together?

Part 4: The Cell City Showcase! (Approx. 15-20 minutes)
Present your Specialized Cell City design! Explain:

Its name and mission.
The key organelles and why they are important or modified in your design.
How your design helps the cell achieve its mission effectively.

Be ready to answer questions like: 'What's the most important 'building' in your city and why?' or
'What would happen if your city's 'power plants' suddenly went offline?'

Wrap-up:
Awesome work, Architect Aria! You've not only learned about what cell organelles do but also
applied that knowledge in a super creative way to understand how cells are designed for very
specific and amazing jobs. Cells truly are like incredible, tiny cities, and you've just proven you're a
master at understanding their blueprints!


