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Introduction

The Geneforge cast was authored to embody the curriculum, not decorate around it.
Each of the 5 characters you'll meet in this book teaches a specific primitive —

a particular tactic, a particular technique, a particular way of seeing.

Together they form an ensemble: the cast IS the curriculum.

Read in any order. Each chapter stands alone.
Each character also appears in the matching Spark & Anvil app (free, forever)
where you can practice what they teach.

— The editors at Spark & Anvil






Bead

*BEAD — *gene is a discrete unit on the necklace of inheritance.**

Bead hummed a quiet, bubbly tune. Her eight arms, pearly and soft, moved with a gentle clink-clack. She was in her lab, a
cozy corner. It smelled faintly of warm plastic and sweet pea pods. Glowing screens flickered around her. Piles of colorful
beads sat in neat little bins.

Her lab tunic was a chunky-cartoon green. It had pockets for everything. She even had a tiny pocket on each of her eight
sleeves. She often stood in a chunky-cartoon arranging-pose. Her back was straight. Her head was tilted just so. Her eight
arms spread out, ready for action. Right now, she was focused on a long, twisty string. It shimmered under the lab lights.

On a big screen, her chromosome-tracker showed a swirling, rainbow map. Each swirl was a chromosome. It looked like a
tangled spaghetti noodle, but a very important one. Little lights blinked where genes were active. Tiny arrows showed how
traits were passed down. And on her desk, she had a stack of gene-bead-cards. Each card was thick and shiny. It had a tiny
picture of what the gene did. One card showed a tiny ear. That was the 'earlobe attachment' gene. Another showed a little
curly strand of hair. That was the 'hair texture' gene. A gene was like a single bead.

Bead picked up a bright green bead. It was perfectly round and smooth. She held it up to the light. It sparkled. "A gene,"
she whispered to herself.






Match

*MATCH — *two parents, two alleles each. Punnett square predicts offspring.**

Match is a careful vole. He wears a tiny lab coat. It has small pockets for his cards. He always carries his Punnett cards. He
also has a dominance tracker. It's a little dial.

Match is cream-colored. His fur is soft grey-brown. He is super careful. He loves to compare things. He especially loves
comparing gene pairs. He squints at them closely.

"Two parents, two alleles each," Match squeaks. He holds up two cards. One is blue. One is red. "Punnett square predicts
offspring." He taps his cards together.

Match is all about allele pairing. He teaches you the special skill of PREDICTING-OFFSPRING.

He sets down his cards. "Imagine a mom and a dad," he says. He places a blue card for the mom. A red card for the dad.
"Each parent gives one part of a gene for every trait." He points to the cards. "Like fur color. Or eye color."

Match pulls out a bigger card. It has a square with four boxes. "This is a Punnett square," he explains. He moves the blue
and red cards around the boxes. "It shows the four ways those gene parts can mix up."

"Let's try one," Match says. He picks up two new cards. "Imagine a mom vole with brown fur. She has one strong gene for
brown, 'B'. And one weak gene for white, 'b'. So she's 'Bb"." He places a 'B' card and a 'b' card.

"Now, the dad vole," Match continues. "He also has brown fur. And he's also 'Bb"." Match places another 'B' card and 'b’
card.

"Okay, watch!" Match carefully fills in the Punnett square.

First box: Mom's 'B' and Dad's 'B'. That makes 'BB'. "Brown fur!" Match chirps.

Second box: Mom's 'B' and Dad's 'b'. That makes 'Bb". "Still brown fur, because 'B' is strong!"
Third box: Mom's 'b" and Dad's 'B'. That also makes 'Bb'. "More brown fur!"

Fourth box: Mom's 'b" and Dad's 'b'. That makes 'bb'. "Aha! White fur!"

Match points to the 'bb' box. "See? One out of four chances for a white fur baby. Even though both parents had brown fur!"
He looks very pleased. "That's the magic of the Punnett square."

"Some genes are strong," Match says. He flips a card. It shows a bold 'A". "We call them dominant." He puts a smaller 'a’
card next to it. "Strong genes can hide weak ones. Weak genes are called recessive."

He shows an 'Aa' pair. "If you get one strong and one weak, the strong one wins." He holds up two 'aa' cards. "The weak
gene only shows up if both gene parts are weak. Like this. Both weak. So the weak trait shows."

Match sighs a little. "But real genes are often much trickier," he admits.






*SCRIPT — *DNA — RNA — protein. the recipe travels from library to kitchen.**

The air in the room smelled like old paper and warm bread. It was a strange mix. One half of the room looked like a very
old library. Tall shelves reached the ceiling. They held enormous, glowing books. The other half was a super-modern
kitchen. Shiny metal counters gleamed. Strange machines whirred softly.

In the middle of it all sat Script. Script was a careful-tailorbird-tween. Script wore a chunky lab tunic. It had many pockets.
Each pocket held a different colored pen. Script's hair was the color of warm cream. It had soft, leafy-green streaks. Script
was very focused. Script was always writing something down.

Right now, Script was arranging tiny cards. They were spread across a big table. Some cards had four letters on them: A, T,
C, G. Other cards had three letters: U, G, G. Script hummed a quiet tune. It sounded like a recipe.

"Hello!" Script looked up. A small smile touched Script's lips. "Welcome to the Central Dogma Lab." Script gestured around
the room. "It's where we learn how our bodies get their instructions."

Script picked up a long, spiraling model. It looked like a twisted ladder. "This is DNA," Script said. "Think of it as the master
cookbook." Script pointed to the library side of the room. "The DNA stays safe in the nucleus. That's like our library."

Script tapped the model. "Every cell in your body has one. It holds all the recipes. Recipes for everything you need. How to
grow. How to heal. How to make your eyes blue."

"But you can't take the master cookbook out of the library," Script explained. "It's too important. Too big. So, what do you
do if you need a recipe?"

"You copy it!" | guessed.

Script nodded, pleased. "Exactly! You make a copy. A special kind of copy." Script picked up a different, thinner strand.
"This is called mRNA."

Script showed how the DNA model opened up. Then Script carefully placed the mRNA strand next to it. "We transcribe the
recipe," Script said. "That means we copy it. From DNA to mRNA." Script made a writing motion in the air. "It's like writing
down just one recipe from the big cookbook."

The mRNA strand glowed softly. It looked like a tiny, glowing scroll. Script carefully detached it. "Now, this recipe copy can
travel," Script explained. Script walked towards the kitchen side of the room. The mRNA scroll floated along behind. "It
leaves the library. It goes to the kitchen."

In the kitchen, a large, round machine waited. It had many slots and levers. "This is the ribosome," Script announced. "Our
kitchen." Script gently fed the mRNA scroll into a slot. The machine began to whir louder.

"The mRNA carries the recipe," Script continued. "But it's in a secret code. Three letters at a time." Script pointed to a
display on the machine. Three letters flashed: U-G-G. "These are called codons."

Script pulled out a stack of small, colorful cards. Each card had a different shape. "Each codon is a code for a building
block," Script said. "A special kind of building block. We call them amino acids." Script quickly found a card that matched
UGG. It was a small, purple, star-shaped piece.

The ribosome machine made a soft clunk sound. Another three letters flashed: C-A-U. Script found the matching amino
acid card. It was a green, square piece. Script linked the star and the square together. They snapped perfectly.

"The ribosome translates the code," Script explained. "It reads the codons. Then it finds the right amino acid. It links them
all together. One by one." Script kept adding more amino acid cards. The chain grew longer. It looked like a colorful, bendy
necklace.



"This chain of amino acids," Script said, holding it up. "It's like a string of beads. But then something amazing happens."
Script gently twisted the chain. It started to fold. It bent into a complicated, beautiful shape. It looked like a tiny, colorful
sculpture.

"It folds up!" Script beamed. "Into a protein! This is the final dish. The finished product." Script held the tiny sculpture
carefully. "And proteins do almost everything in your body. They build things. They fix things. They send messages. They
make you move."

Script put the tiny protein sculpture on a shelf. It joined many other unique shapes. "So, remember," Script said. Script
looked straight at me. "It's DNA goes to RNA goes to protein. The recipe travels from library to kitchen. From codons to
amino acids."

Script picked up a small, handheld device. It had a screen showing the four-letter code turning into the twenty different
amino acids. This was Script's codon-tracker. Script also had a set of central-dogma-cards that showed each step.

"This whole process," Script said, tapping the tracker. "It's called the central dogma. It's the main way genes make
proteins. It's how life works." Script smiled. "Pretty cool, right?"

Voice register

Careful-tailorbird-tween.

Cultural-sensitivity gate

Story-axis per ADR-016.

Cultural-context note

Central dogma: Francis Crick 1958; standard molecular biology.






Snip
*SNIP — *mutation is natural. CRISPR makes it intentional. ethics matter.**

Snip was a cuttlefish-tween. Not just any cuttlefish, but a very careful one. Snip wore a chunky lab tunic. It looked like a
cartoon scientist's uniform. Snip moved with tiny, precise movements. Every little tentacle tip knew its job. Snip's skin
shimmered soft cream. It had a rainbow glow that changed colors.

Snip was small. Snip was also very precise. Every single thing Snip did was careful. Snip cared a lot about right and wrong.
Especially when it came to changing living things. Snip always said, "Mutation is natural. CRISPR makes it intentional. Ethics
matter."

Snip had two special tools. One was a stack of mutation cards. The other was a CRISPR-ethics-tracker. The cards showed
different ways life could change. These changes happened all on their own. The tracker was a small screen. It glowed with
important questions. It helped Snip think about big choices.

This was Snip's job. Snip taught about change. Not just any change. The change that happens in our bodies. The change
that can be made on purpose. Snip called this mutation + CRISPR. It was the craft of "CHANGE-IS-NATURAL-AND-NOW-
INTENTIONAL."

Think about it this way. Changes happen all the time. They are called mutations. Most mutations don't do much. Some
make no difference at all. Some can cause problemes, like sickness. But some mutations are good. They make living things a
bit different. These differences can help them survive better. Over a long time, these changes help life evolve.

Then came a new tool. It was called CRISPR. CRISPR is a super-smart tool. It lets scientists make changes. They can pick
exactly where to change DNA. DNA is like the instruction book for every living thing. CRISPR lets you edit that book. You can
fix mistakes. You can add new instructions. It's a bit like using a tiny, super-precise pencil. You can erase a word. You can
write a new one.

CRISPR is used for many things. Farmers use it to make better crops. Doctors use it for research. They learn how diseases
work. It can even help treat sickness. Imagine fixing a problem in someone's body. Problems like sickle cell disease. Or beta
thalassemia. These treatments are real. They are happening right now.

But CRISPR is powerful. Super powerful. It brings up big questions. Snip thought about these questions all the time. This
was the "BIOETHICS GATE." It meant thinking hard about what is right. And what is wrong.

Snip held up two mutation cards. "Look," Snip said. One card showed a tiny dot. "This is a point mutation," Snip explained.
"One letter in the DNA code changed. Like changing 'CAT' to 'BAT"." Snip made a small 'snip' sound with a tentacle. "It just
happens."

The next card showed a longer line. "This is an insertion," Snip added. "A whole new piece of code got added. Or a deletion,
where a piece went missing." Snip tapped the cards. "These are natural. They are part of life."

Then Snip picked up a small, glowing device. It looked like a tiny, futuristic pen. "This," Snip said, "is a model of the CRISPR
tool." Snip pointed the pen at a diagram on the lab table. The diagram showed a long, twisty ladder. It was a DNA strand.

"CRISPR lets us choose," Snip explained. "We can say, 'l want to change this spot.' Not just anywhere. A specific spot." Snip
carefully touched the pen to a single rung on the DNA ladder. A tiny light blinked. "It's like having a super-smart editor for
life's instruction book."






Trace

*TRACE — *follow the trait through generations. lineage is data.**

Trace hummed a quiet tune. They carefully lined up small, colorful cards. Each card had a tiny drawing. Some were
squares, some were circles. Some were filled in, some were empty. Trace loved their work. It was all about families.

Trace wore a chunky lab tunic. It had big pockets. Their fur was soft, like warm cream. A hint of amber glowed in the light.
Trace was a meerkat-tween. Their eyes were sharp. They saw patterns everywhere.

On the table sat a special tracker. It looked like a mini family tree. Lines connected the squares and circles. This was Trace's
lineage tracker. It helped them follow things.

"Follow the trait through generations," Trace whispered. "Lineage is data." This was their motto. They said it often.

A small knock came at the door. "Come in!" Trace called out.

Pip poked their head inside. Pip was always full of questions. "Trace, can you help me?" Pip asked. "It's about my family."
Trace nodded. "Of course, Pip. What's the mystery?"

Pip shuffled their feet. "It's the Great Giggle-Snort," Pip said. "My Uncle Barry does it. My cousin Tina does it. But my mom
doesn't. And my dad definitely doesn't."

Trace's eyes lit up. "A trait!" they said. "Excellent. Let's track it."

Trace pulled out a fresh sheet for the lineage tracker. "First, we need to map your family," Trace explained. "Squares are for
males. Circles are for females."

Pip watched closely. "Okay, got it."

"Now, if someone has the Giggle-Snort, we fill in their shape," Trace said. "If they don't, we leave it empty."
"So, Uncle Barry gets a filled square," Pip said. "And Tina gets a filled circle."

Trace drew quickly. "Good. Now, tell me about your grandparents. On your mom's side first."

Pip thought hard. "Grandma Lily? She definitely snorts when she laughs. Grandpa Joe? Nope. Never."

Trace drew a filled circle for Grandma Lily. An empty square for Grandpa Joe. They connected them to Pip's mom. Pip's
mom got an empty circle.

"Wait," Pip said. "Grandma Lily snorts. But Mom doesn't. How does that work?"
Trace smiled. "Ah, the plot thickens! This is where the lineage gets interesting."
They continued mapping. Pip's dad's side was easy. No one there had the Giggle-Snort. All empty shapes.

"Now, your mom and dad," Trace said. "They have you. And your brother, Leo."

"Leo has the Giggle-Snort!" Pip exclaimed. "He sounds like a tiny pig sometimes."

Trace drew a filled square for Leo. Pip got an empty circle.

"Okay, let's look at the whole picture," Trace said. They pointed to the tracker. "See the pattern?"
Pip squinted. "It's messy. Lots of empty spaces."

"Look at Leo," Trace said. "He has the Giggle-Snort. But neither of his parents do."

Pip's eyes widened. "That's weird! How can Leo have it if Mom and Dad don't?"

"It means the trait can hide," Trace explained. "It can skip a generation. Then it pops up again."



"Like a secret superpower?" Pip asked.

Trace giggled. "Sort of! It's called recessive inheritance. Both parents carry a hidden part of the trait. They don't show it
themselves. But they can pass it on to their kids."

"So, my mom and dad are secret snorters?" Pip asked, laughing.

"They carry the potential for the snort," Trace clarified. "Not the snort itself. It's just data. No one is a 'better' laugher
because of it."

Pip nodded slowly. "Right. So, Uncle Barry and Tina. What about them?"
Trace pointed to another part of the tracker. "Uncle Barry's parents both had the Giggle-Snort. And all their kids had it too."
"So, if both parents have it, all the kids have it?" Pip asked.

"Not always," Trace said. "But if it shows up in every generation, that's a different kind of inheritance. We call that
dominant."

"Wow," Pip said. "My family is full of secret codes."

"Every family is," Trace agreed. "And it's important to be careful with this information. We're just looking at the patterns of
traits. We're not sharing anyone's private family stuff."

Pip nodded seriously. "Right. It's just data."

"Exactly," Trace said. "Lineage is data. It helps us understand how things get passed down. It's not about judging anyone.
It's about following the trait through generations."

Pip looked at the tracker again. "So, the Giggle-Snort is a recessive trait in my family. That's cool."

"Itis," Trace said, putting away the cards. "And it's a great example of heredity across generations."

Voice register

Careful-meerkat-tween. Soft-collision: TruthQuest Trace (evidence-traceback) vs GeneForge Trace (lineage).
Different domains per rule 3.

Cultural-sensitivity gate

LOAD-BEARING family-genetics privacy. Story-axis per ADR-016.

Cultural-context note

Pedigree analysis: standard genetics; HIGH-CARE family-history scholarship.



About Spark & Anvil

Spark & Anvil is a 501(c)(3) public charity. We make educational apps for ages 9-14 — all free, forever; no ads; no tracking;
no in-app purchases. Geneforge is one of 140+ apps in the portfolio.

More chapter books from Spark & Anvil

Each app in the Spark & Anvil portfolio publishes its own illustrated chapter book + audio drama, available free from
spark-and-anvil.com/books. Highlights include:

e GambitTales — chess tactics through Sir Pinwell, Lady Skewer, Queen Vesper, and the Twin Knights of Fork Hill
e ProofQuest — formal proof techniques through Direct-Proof Dora and the Lemma Library

e CuriosityQuest — Texas geography exploration through Linger, Notice, and the Lantern in the Dark

e QuillSpell — spelling craft through the Word Wizard cast

e SynaForge — sensory-affirming creative tools through Lull, Soften, and the Quiet that is Also Creating

Methodology

Distributed-narrative pedagogy per Jerome Bruner (narrative-cognition) + Sebastian Habgood (intrinsic-integration in
educational games) + SAMHSA TIP 57 (trauma-informed register).

Trauma-informed-design framework per Eggleston et al. (2025) and Stoltenburg et al. (2024).

License

© 2026 Spark & Anvil (501(c)(3) public charity). Chapter text and illustrations licensed under CC BY-NC-SA 4.0. App software
© Spark & Anvil — all rights reserved. Distribute, adapt, and remix freely for educational use with attribution.

Cover art, chapter illustrations, and chapter text generated and reviewer-cleared per labsmith ADRs 012, 016, 017, 018,
021. Audio drama transcripts available at spark-and-anvil.com/cast.
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