
Superheroes and Mutations: Reality or 
Fiction?
Name: Date:

Mutated superheroes: How realistic are they?

Superheroes like Spider-Man or Hulk gain extraordinary powers through radiation or 
mutated genes. But how realistic is that? Could a mutation actually cause something like 
this?

Task: In pairs, discuss what abilities could arise from mutations. Consider: What seems 
possible to you, and what seems unlikely?



Types of mutations: Gene, genome und chromosomal mutation

Mutations are changes in the genome that can aTect the structure or number of genes 
or chromosomes. vhey are an important basis of eAolution, but can also cause diseases. 
Mutations can occur spontaneously or be triggered by external inquences such as radi-
ation, chemicals or Airuses. Here are the three main types of mutations:

1. gene mutation

• gene mutation aTects the DN• se(uence of a single gene. vhese mutations change the 
base se(uence of the DN• and can therefore inquence the function of the gene.

vypes of gene mutations:

Point mutation: change of a single base
) Substitution: exchange of a base

) Deletion: loss of a base

) Insertion: insertion of an additional base

Grid mutation: shift of the base se(uence by deletion or insertion

2. genome mutation

In a genome mutation, the number of chromosomes in the genome changes. vhis occurs 
due to errors during cell diAision PmeiosisR.

Main forms:

) Polyploidy: Multiplication of the entire set of chromosomes Prare in humansR

) Aneuploidy: voo many or too few indiAidual chromosomes

3. chromosomal mutation

• chromosome mutation aTects the structure of one or more chromosomes. ·arts of a 
chromosome are changed, deleted or remodeled.

vypes of chromosome mutations:
) Deletion: loss of a chromosome segment

) Duplication: duplication of a section

) Translocation: relocation of a section to another chromosome

) Insertion: insertion of a chromosome segment

) Inversion: FeAersal of a chromosome segment
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Sort the types of mutations:

Types of Gene Mutations Types of Genome Mutations Types of Chromosomal Muta-
tions

Insertion (chromosome segment) 2 Point mutation 2 Translocation 2 Aneuploidy 2 Deletion (base) 
2 Polyploidy 2 Deletion (chromosome segment) 2 Insertion (base) 2 Duplication 2 Inversion 2 Grid 
mutation 2 Substitution 
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Describe the diEerent types of gene mutations and their potential impacts on gene function.

xWplain how genome mutations diEer from chromosomal mutations and provide eWamples of 
each.
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Genetic Disorders: Cystic Fibrosis, Trisomy 21, and Cri du Chat Syn-
drome

Cystic Fibrosis
Cystic 1ibrosis PC1R is a genetic disorder that primarily aTects the lungs and digestiAe system. It is caused 
by mutations in the C1vF gene, which leads to the production of thick and sticky mucus. vhis mucus clogs 
the airways and traps bacteria, causing repeated lung infections. Symptoms include di'culty breathing, 
persistent coughing, fre(uent lung infections, and poor growth. C1 is inherited in an autosomal recessiAe 
manner, meaning a child must inherit two defectiAe genes, one from each parent, to deAelop the disease. 
vhere is no cure, but treatments like physiotherapy, antibiotics, and lung transplants can help manage 
symptoms.

Trisomy 21 (Down Syndrome)
vrisomy 5z, commonly known as Down Syndrome, is a genetic disorder caused by the presence of an 
extra chromosome 5z. vhis extra chromosome aTects physical and intellectual deAelopment. ·eople 
with Down Syndrome often haAe distinctiAe facial features, deAelopmental delays, and mild to moderate 
intellectual disability. vhe risk of haAing a child with Down Syndrome increases with the motherjs 
age. vhere is no cure, but early interAention programs, educational support, and physical therapy can 
improAe (uality of life and deAelopment.

Cri du Chat Syndrome
Cri du Chat Syndrome is a rare genetic disorder caused by a deletion on the short arm of chromosome 
3. It is named after the characteristic high-pitched, cat-like cry of aTected infants. Symptoms include a 
small head siXe PmicrocephalyR, low birth weight, poor growth, and seAere cognitiAe, speech, and motor 
disabilities. Children with this syndrome may also haAe unusual facial features, such as widely spaced 
eyes and a small Law. vhere is no speciEc treatment, but supportiAe care, including speech and physical 
therapy, can help manage symptoms and improAe deAelopmental outcomes.
vhese genetic disorders highlight the complexities of human genetics and the importance of supportiAe 
care and early interAention in improAing the (uality of life for aTected indiAiduals.
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Tick the correct answer. 

1hat gene is mutated in Cystic Fibrosis, leading to thick and sticky mucus?

v·3/ gene C1vF gene BFC•z gene HBB gene

1hich of the following symptoms is associated with Cri du Chat Syndrome?

High-pitched, cat-like cry DistinctiAe facial features 1re(uent lung infections

·ersistent coughing

How is Cystic Fibrosis inherited?

U-linked recessiAe manner •utosomal recessiAe manner Mitochondrial inheritance

•utosomal dominant manner

1hich of the following is a common characteristic of individuals with Trisomy 21?

Microcephaly Vow birth weight ·ersistent coughing DeAelopmental delays

1hat increases the risk of having a child with Down Syndrome?

Motherjs age 1atherjs age 4xposure to enAironmental toxins

1amily history of Cri du Chat Syndrome

1hat type of supportive care can help manage symptoms of Cri du Chat Syndrome?

Speech and physical therapy •ntibiotics 4arly interAention programs

Vung transplants
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How realistic are superheroes from the lab?
In reality, mutations do not lead to superpowers, but often to diseases or neutral changes. NeAertheless, 
these stories show how fascinating science can be. Nowadays, there are a Aariety of tools Pe.g. the 
CFIS·F7Cas methodR to tinker with the genome. In the future, it may be possible to insert animal DN• 
se(uences into human ones. DN• exchange between animals has already been successfully carried out: 
DN• se(uences from LellyEsh haAe been inserted into monkeys and other animal DN• and haAe caused 
the animals to glow under @A light.

LellyEsh under @A light Psource: https:77tinyurl.com7Ba/nayCLR 



1hat impact could such stories have on our understanding of science?


