DNA & Heredity Unit Project
DNA is consistently subject to mutation. Mutations can be small, involving a single
nucleotide, or larger (many nucleotides), or huge  the loss or addition of entire chromosomes.
Since genes are the instructions for proteins, a mutation in the can result in the protein being
formed incorrectly, not at all, or a completely new protein being formed. The XMen from
Marvel Comics are famous examples of mutants in sciencefiction.

The effects of mutations can vary widely, from being beneficial, to having no effect, to having
lethal consequences, and every possibility in between.
Most of the abnormalities in our genetic code are neutral, having little to no effect the health of
an organism, with many of these mistakes corrected before protein synthesis even occurs.
Some mutations can be harmful. Genetic disorders are caused by a mutation in one or a few
genes.
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These disorders have a range of impacts
on health from mild to severe to fatal.
Mutations may be beneficial, leading to
new versions of proteins that help
organisms adapt to changes in their
environment.
These changes may increase an
organism’s chances of surviving or
reproducing, so they are likely to become
more common over time.
Once a mutation occurs in the germ cells  sperm or eggs  of an individual, that mutation will
be passed down and inherited by the offspring of an affected individual.
These mutations are present in the DNA of every cell in an affected individual, and therefore
are extremely difficult to reverse.

At this time, there are several known beneficial mutations that have happened throughout
human evolution, and no cures available for genetic disorders, only treatments. Researchers
are still working to discover new beneficial mutations and to find cures to those that are
harmful.
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Your Task:
Choose to either research a known genetic disorder or develop your own mutant
superhuman. Write a written report OR create a poster detailing your research.

Written Report Requirements:
In your own words, first explain NORMAL genetic structure & function. Describe how the
structure of DNA allows it to store and copy genetic information in a NORMAL gene. Include
a brief explanation for how DNA determines inherited traits. Then, introduce your chosen
project (genetic disorder OR mutant superpower).
Genetic Disorder
1. What is it? Identify the disease.
2. Causes: On what chromosome is the
defective gene located, or which
chromosome abnormality is responsible
for the disease?
a. Scale: is the disorder caused by a
mutation of a single gene
(monogenic disorder), multiple
genes (multifactorial inheritance
disorders often combined with
environmental factors), entire
chromosomes (chromosome
disorders)?
b. What kind of mutation
occurred—frameshift by insertion,
missense, nonsense? Which cells
were affected—somatic or germ
cells?
c. Was the mutation in the coding or
noncoding portion of DNA?
Explain.

Mutant Superpower
1. What is it? What is/are the superpowers
the mutation confers?
2. Causes: How did your superhuman come
to be? Did they acquired their mutation or
did they inherit it? Were they mauled by a
radioactive bear and now can change into
a bear whenever they smell a pine tree?
Did they experiment with pheromones
and it permanently altered their DNA?
Maybe they are the child of a famous
superhero and obtained some of his/her
powers?
a. Scale: is the superpower caused
by a mutation of a single gene,
multiple genes/factors, entire
chromosomes?
b. What kind of mutation
occurred—frameshift by insertion,
missense, nonsense? Which cells
were affected—somatic or germ
cells?
c. Was the mutation in the coding or
noncoding portion of DNA?
Explain.
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3. Symptoms: Explain how the disease
affects a person’s body.
4. Incidence: How many people have it, or
birth rate frequency, does it affect males
and females equally?
a. Onset: When do symptoms begin
to appear? Why at that age?
5. Optional: Inheritance: Determine
whether your disorder is autosomal
dominant, autosomal recessive, Xlinked
recessive, chromosomal error, or
multifactorial (polygenic disorder).
Chromosomal errors may take several
types: a particular missing chromosome
(e.g. a missing X chromosome), an extra
chromosome (e.g. an extra chromosome
21), or a damaged chromosome (e.g. part
of a chromosome deleted). A
multifactorial disorder is caused by
several genes, or by a combination of
genetic and environmental factors.
6. Diagnosis: Describe the tests that are
performed in order to diagnose the
disease (blood test, xray, MRI...). Can a
person be directly tested to see if she/he
has the gene?
7. Treatment: What types of therapies are
currently being done for the disease?
What therapies are currently being
researched for the disease?
8. Discovery: How long have we known
about the disease? Has the source been
commonly known for years, or did we
recently figure out the cause of this
disease?

3. Symptoms: Explain, in detail, how the
mutation affects a person’s body how do
their powers work?
4. Incidence: How many people could have
this mutation, does it affect males and
females equally? Does it present at a
certain age?
a. Onset: When did the mutation
present? At birth, right after
exposure to a toxin, or later in life?
What was the trigger and why?
5. Optional: Inheritance: Were the
mutation to be passed on, or if it was
inherited, describe whether the mutation
is autosomal dominant, autosomal
recessive, Xlinked recessive,
chromosomal error, or multifactorial. A
multifactorial mutation would be caused
by several genes, or by a combination of
genetic and environmental factors.
6. Prognosis: Does your superhuman
experience any side effects from use of
their powers that could be detrimental to
their health, if so why? If not why not?
7. Creativity: Is your superhuman a hero or
villain? What are they called? Do they
have a special outfit? Don’t just say that
they are Superman. That’s already been
done. Besides, Superman is not even
human, he’s an alien and his powers
weren’t acquired through any genetic
mutations.

★ Your written report MUST BE TYPED.
★ You MUST show references for the researched information!!!
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Poster Requirements:
Normal Gene Function: For EITHER project your poster MUST include:
1. Detailed diagram showing how genetic information is stored and copied within a
chromosome on a NORMAL gene.
2. Detailed diagram showing how genetic information determines inherited traits
Genetic Disorder
3. Detailed diagram showing the
gene/genes or chromosome your
selected disorder affects
4. Explanation for HOW the mutation affects
protein synthesis (does the mutation
result in nonfunctioning proteins, different
proteins, too many proteins, not enough
proteins, no proteins?)
5. Detailed diagram showing how the
mutation is passed on. (Note: you may
wish to include a punnett square,
however your diagram should also
include the mechanism for how the trait is
passed on)

Mutant Superpower
3. Detailed diagram showing the
gene/genes or chromosome causing your
superhuman’s superpowers.
4. Explanation for HOW the mutation affects
protein synthesis (does the mutation
result in nonfunctioning proteins, different
proteins, too many proteins, not enough
proteins, no proteins?)
5. Detailed diagram showing how the
mutation is passed on. (Note: you may
wish to include a punnett square,
however your diagram should also
include the mechanism for how the trait is
passed on)

★ You MUST show references.
★ Explanations may be typed or NEATLY written.
★ You may use 1 or 2 images from the internet, but you must cite your source. You also
need to create several images of your own for your poster.

List of possible diseases to research: (this is only a small list of diseases  don’t limit yourself to
just the diseases on this list. Feel free to choose a disease of someone you know who has been
diagnosed)
● Alzheimer’s disease (AD; degenerative dementia)
● Amyotrophic lateral sclerosis (ALS; Lou Gehrig's Disease; progressive motor function loss
leading to paralysis and death)
● Ataxia telangiectasia (AT; progressive brain disorder resulting in loss of muscle control and
cancers)
● Breast cancer (make sure you focus on information involving the BRCA 1 and BRCA 2 genes)
● CharcotMarieTooth (CMT; loss of feeling in ends of limbs)
● Congenital adrenal hyperplasia (CAH; hormone deficiency; ambiguous genitalia and male
pseudohermaphroditism)
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● Cystic fibrosis (CF; disease of lung and pancreas resulting in thick mucous accumulations
and chronic infections)
● Duane syndrome (DS; eye movement disorder)
● Duchenne muscular dystrophy/Becker muscular dystrophy (DMD; severe to mild muscle
wasting, deterioration, weakness)
● Dystonia (DYT; muscle rigidity, repetitive twisting movements)
● Fanconi anemia, group C (FA; anemia, leukemia, skeletal deformities)
● Factor VLeiden (FVL; bloodclotting disorder)
● Fragile X syndrome (FRAX; leading cause of inherited mental retardation)
● Gaucher disease (GD; enlarged liver and spleen, bone degeneration)
● Hemochromatosis (iron overload in blood)
● Hemophilia A and B (HEMA and HEMB; bleeding disorders)
● Hereditary hemochromatosis (HFE; excess iron storage disorder)
● Huntington's disease (HD; usually midlife onset; progressive, lethal, degenerative
neurological disease)
● Klinefelter’s syndrome (affects male reproductive system)
● Myotonic dystrophy (MD; progressive muscle weakness; most common form of adult
muscular dystrophy)
● Neurofibromatosis type 1 (NF1; multiple benign nervous system tumors that can be
disfiguring; cancers)
● Parkinson’s disease (PD; degeneration of the central nervous system)
● Phenylketonuria (PKU; progressive mental retardation due to missing enzyme; correctable by
diet)
● Adult polycystic kidney disease (APKD; kidney failure and liver disease)
● Prader Willi/Angelman syndromes (PW/A; decreased motor skills, cognitive impairment,
early death)
● Sickle cell disease (SS; blood cell disorder; chronic pain and infections)
● Spinocerebellar ataxia, type 1 (SCA1; involuntary muscle movements, reflex disorders,
explosive speech)
● Spinal muscular atrophy (SMA; severe, usually lethal progressive musclewasting disorder in
children)
● Thalassemias (THAL; anemias  reduced red blood cell levels)
● TaySachs disease (TS; fatal neurological disease of early childhood; seizures, paralysis)
● Turner’s syndrome (absence of female sex chromosome)

Articles
Mutants: The Encyclopedia of Science Fiction
http://www.sfencyclopedia.com/entry/mutants
Mutants in fiction
https://en.wikipedia.org/wiki/Mutant_(fictional)
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