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Electronic Resources 

The following are resources that may be useful for gathering additional data or visual 
materials for classroom activities and study extensions: 

Wizards, Witches, and Beings, The Harry Potter Lexicon for character descriptions 
and lineages. 
https://www.hp-lexicon.org/character/ 

Classical Genetics, DNA from the Beginning for basic genetic concepts. 
http://www.dnaftb.org/1/ 

Introduction to Mendelian Genetics for overviews of Medelian inheritance and 
probability of inheritance including the use of the Punnett square. 
http://anthro.palomar.edu/mendel/Default.htm 

Talking Glossary of Genetic Terms provided by the National Human Genome 
Research Institute. Application found on student iPads. 

https://www.hp-lexicon.org/character/
http://www.dnaftb.org/1/
http://anthro.palomar.edu/mendel/Default.htm
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Activities and materials have been adapted and expanded from the lesson plans, "Genetic 
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  Potters' Hair Colors 
  Human Mendelian Traits 
  Complex Traits 

  Magic Runs in Families 
  Dragon Genetics Lab (much  
  adapted; originally Monster 
  Genetics Lab)  

 Keynote Slide Presentations 
  Genetics in Harry Potter's World Pre Lesson (expanded; 
   originally Prelesson PowerPoint) 
  Genetics in Harry Potter's World Lesson 1 (expanded; originally 
   Lesson 1 PowerPoint) 
  Genetics in Harry Potter's World Lesson 2 (expanded; originally 
   Lesson 2 PowerPoint) 

All illustrations except the one included on page 5 have been added and the source of each is cited on 
the individual page or slide.   
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Norbert the Norwegian Ridgeback 
‘Its spiny wings were huge compared to its skinny jet body and it had a long 
snout with wide nostrils, stubs of horns and bulging, orange eyes.’



Dobby's Chromosome Socks 

Materials Needed: Scissors, glue, and the picture of Dobby's 
socks. 

Background Information: 
Organisms that reproduce by sexual reproduction get half of their 
genetic material from each of their parents. Genetic material 
consists of long, delicate, strands of DNA within the nuclei of cells. 
The traits of plants and animals are produced from the genetic code 
in the cells' DNA. DNA is wound around many special proteins 
giving it an organized structure called a chromosome. You have 
pairs of matching chromosomes. Each pair of your chromosomes 
came from your parents; one chromosome came from your mother 
and the other chromosome came from your father. 

Genes are a section of genetic code, on a long strand of DNA, that 
produces a specific trait. Traits are produced by the interaction of 
gene pairs in these organisms because plants and animals get one 
gene for a trait from each of their parents. Because these organisms 
get one gene from each parent, one gene can be defective and the trait can still be 
produced from the good gene. In other words, having two copies of each gene, ensures that 
an organism has at least one working copy. Humans have thousands of traits, so they have 
thousands of genes, approximately 35,000. 
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The process by which an organism gets pairs of chromosomes, half of each pair coming 
from a different parent's chromosomes, is called sexual reproduction. The process by 
which haploid cells (those containing only half of the number of chromosomes) are 
produced is called meiosis. 

Activity Directions: 
You have a disorganized set of socks. Match the pairs of socks by observing their sizes and 
patterns. Glue the pairs of socks beside one another and draw a box around each pair. 
Then answer the numbered questions. 
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On your own paper, answer all of the questions using complete sentences. 

1. Why can your chromosomes be compared to socks? 

2. Based on the pairs of socks, how many chromosomes do you have? 

3. Why do your chromosome pairs match? 

4. What happens if a chromosome pair doesn't match? 

5. How many chromosomes did you get from your mother? 

6. How many chromosomes did you get from your father? 

7. How many pairs of socks matched? How many pairs didn't match? 

8. What is the result if two chromosomes of the last pair don't match? 

9. On what cell structures are genes found? (DNA is a material.) 

10. Why do you have two copies of each of your genes? 

11. About how many genes are on each chromosome? 
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Word Match Activity 
 Match the following genetic terms to their corresponding parts of the illustration: base 
pair, cell, chromosome, DNA (Deoxyribonucleic Acid), double helix*, genes, 
nucleus. 
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Illustration Source: Talking Glossary of Genetic Terms 
http://www.genome.gov/glossary.cfm?key=chromosome

http://www.genome.gov/glossary.cfm?key=chromosome
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Basic Genetic Terms 
Use the available reference resources to complete the table below. After finding out the 
definition of each word, rewrite the definition using your own words (middle column), and 
provide an example of how you may use the word (right column). 
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Genetic Terms Definition in your own words An example

Allele

Genes

Dominant

Recessive

Incomplete 
Dominance

Codominance

Homozygous

Heterozygous

Genotype

Phenotype

Mendelian 
Inheritance



Potters' Hair Colors 

Solve the two questions below and use Punnett Squares to demonstrate how you arrived at 
your answers.  

Question 1: Harry has dark hair like his father, but his mom had red hair. Using the 
genotypes of rr (red hair), Rr (dark/brown hair), RR (dark/brown hair), what possible 
genotypes does each of the Potters have? 

Question 2: Harry marries Ginny who has red hair.  What are possible genotypes of their 
children's hair colors? 
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Human Mendelian Traits 
Mendelian Traits are those traits which follow Mendel's rules of only 2 possible versions  
(1 dominant, 1 recessive).  There are many examples of this in humans. 
1. Use the chart below to determine your phenotype (appearance) and possible genotypes 

(a pair of alleles).  Since you cannot do a genetic test right now, if you have the 
dominant phenotype, you should include both the homozygous and heterozygous 
genotypes—see the examples on Tongue Rolling on the first row.  
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Trait Your Phenotype Possible alleles Your Genotype(s)

Tongue Rolling Ex., able to roll Able to roll (R) 
Unable to roll (r)

RR(homozygous) 
or Rr(heterozygous)

Freckles Have freckles (F) 
No freckles (f)

Widow's peak Widow's peak (W) 
Straight (w)

Earlobe Free hanging (A) 
Attached (a)

Cleft chin Have cleft (C) 
No cleft (c)

Thumb Hitchhiker's (H) 
Straight (h)

Dimples Dimples (D) 
No dimples (d)

Interlocking fingers 
(when hands are clasped)

Left thumb on  top (L) 
Right thumb on top (l)



2. Did you have mostly dominant or recessive traits? 

3. Compare your findings with other students.   

a. For which trait were most students dominant? 

b. For which trait were most students recessive? 

4. First complete the Punnett Square on the right using your own genotype for each trait. 
If you have both heterozygous and homozygous genotypes for having a dominant trait, 
choose one to use. The other person's genotype is provided. After completing the 
Punnett Square, identify possible phenotypes of offspring and the probability of each 
phenotype in percentage. 

a)  Freckle genotypes: Yours ____ and the other person's  Ff   
List possible Phenotypes  % (Probability of inheritance) 
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b) Tongue rolling genotypes: Yours ____ and the other person's  rr   
List possible Phenotypes  % (Probability of inheritance) 

c) Dimple genotypes: Yours ____  and the other person's  DD  
List possible Phenotypes  % (Probability of inheritance) 

d) Widow’s peak genotypes: Yours ____ and the other person's  Ww  
List possible Phenotypes  % (Probability of inheritance) 

e) Interlocking fingers genotypes: Yours ____ and the other person's  Ll  
List possible Phenotypes  % (Probability of inheritance) 
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Complex Traits 
1) Incomplete dominance 
Let's assume that dragons show incomplete dominance for fire breathing.  The FS allele 
provides lots of fire and the FN allele gives no fire.  If a dragon that has very strong fire is 
crossed with a dragon that has moderate fire, what will their offspring be like?  Under 
what conditions can a baby dragon be born that never has fire?  Justify your answer with 
Punnett Squares. 

2) Codominance 
Let's say that the color of merpeople's tails is controlled by a codominant gene and the 
alleles are blue (BB) and green (BG).  Show a cross between two merpeople who have blue 
and green spotted tails (BBBG).  Give the offsprings' phenotypes with percentages. 
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3) Multiple alleles 
The human blood cell surface protein has three alleles: A, B, and O.  Could a person with B 
type blood and a person with A type blood ever have a baby with O type blood?  Use 
Punnett squares to justify your answer. 

4) Regulatory genes 
If boggarts' ears are affected by a regulatory gene that silences (turns off) the expression of 
ears and if this silencing gene is dominant, what are possible genotypes of a baby boggart 
whose mom has ears but dad doesn't? 
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Magic Runs in Families 
Use the genetic concepts and terms you have learned to find answers and explain your 
answers to the following three questions. 

Question 1: Hermione's possible genotypes are MYMYss or MYMNss. What are possible 
genotypes of Hermione's parents who are Muggles? 

Question 2: Harry Potter married Ginny Weasley.  Will all of their children have magical 
ability?  

Question 3: Could Dudley Dursley potentially have children with magical ability?  
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Dragon Genetics Lab 
You have learned about many different patterns of inheritance.  Some are simple 
dominant or recessive, as in Mendelian traits.  Some are more complex, such as 
incomplete dominant or codominant traits.  In this lab you will investigate how a 
combination of these genes work together to create an organism. "Dragon breeding was 
outlawed by the Warlocks' Convention of 1709" (PS14), so this is all hypothetical, of 
course. 

For more details about dragons, visit The Harry Potter Lexicon https://www.hp-
lexicon.org/bestiary/dragons.html 

Part 1 Procedure: 

1. Flip a coin twice to determine the genotype for each trait and record it in the data 
table.  

Heads = allele 1, Tails = allele 2  (Example: if you flipped heads twice, your 
monster will have two copies of allele 1 for his genotype.) 

2. Determine the phenotype resulting from each trait's allele pair. 

3. Repeat steps 1-2 for each trait and complete the female dragon's genotypes and 
phenotypes in Table 1. 
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Table 1: Genotypes and Phenotypes for Female Dragon  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Trait Allele 1 Allele 2 Genotype Phenotype

Eye Pupil Vertical (U) Horizontal (u)

Eye Color 
(incomplete) Deep red (ER) Yellow (EY)

Teeth/Fangs Venomous (V) Not venomous (v)

Horn Color Bronze (B) Golden (b)

Horn Shape Long (Y) Short (y)

Horns (regulatory) No horns (N) Horns (n)

Scale Color 
(codominant) Green (GG) Blue (GB)

Scale Texture Smooth (S) Rough (s)

Backbone 
(incomplete) Ridges (PR) Spiked (PS)

Tail Spikes 
(regulatory) Spikes (T) No spikes (t)

Talons Long (L) Short (l)

Eggs Speckles (D) No speckles (d)
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Part 2 Procedure: 
The female monster (described in Table 1) is married to a male monster (see Table 2 
below) and they plan to have baby monsters.  They are interested in finding out the 
probabilities of which traits their offspring will have. 

1. Fill in the missing genetic information in the table for the male. 

Table 2: Genotypes and Phenotypes for Male Dragon  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Trait Genotype Phenotype

Eye Pupil uu

Eye Color (incomplete) Yellow

Teeth/Fangs Venomous

Horn Color Bronze

Horn Shape Yy

Horns (regulatory) Horns

Scale Color (codominant) Blue

Scale Texture SS

Backbone (incomplete) PRPS

Tail Spikes (regulatory) Tt

Talons Long

Eggs Speckled



2. Create Punnett squares to predict what traits would result from a cross between 
the two dragons for each trait, and answer the following questions:  

a. Eyes – What percent of offspring will have vertical pupils? 

b. Eye Color – What percent of offspring will have red eyes? 

c. Scale Color – What percent of offspring will have green scales? 

d. Scale Texture – What percent of offspring will have rough scales? 

e. Tail Spikes– What percent of offspring will have tail spikes? 

f. Backbone– What percent of offspring will have ridged backbones? 

g. Teeth– What percent of offspring will be venomous? 

h. Horn Shape – What percent of offspring will have long horns? 

i. Horn Color – What percent of offspring will have golden horns? 

j. Horns – What percent of offspring will not have horns? 

k. Eggs – What percent of offspring will have speckled eggs? 

l. Talons – What percent of offspring will have long talons? 

Page  17



Page  18

 

   

 

  

  

   



Some Amazing Discoveries by Those Clever Muggle Scientists 

 Heredity – The passing of physical characteristics from parents to offspring. 

 Trait – Each different form of a characteristic. 

 Genetics – The scientific study of heredity. 

Gregor Mendel wondered why different pea plants had different 
characteristics. He experimented with thousands of pea plants, developing a 
method to cross-pollinate them. 

Purebred – Organism that is the offspring of many generations that have the same 
trait. 
 Crossed plants with contrasting traits. 
  F1 Offspring 

Purebred tall plants X purebred short plants 
Parental generation = P generation 
Offspring = first filial generation = F1 generation 
Filia = daughter 
Filius = son 
All offspring were tall. 
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  F2 Offspring 
Let F1 generation self-pollinate 
Second filial generation were a mix of tall and short plants. 
¾ of the offspring were tall, and ¼ were short. 

  He experimented with other traits: 
 F1 generation = only one form of the trait was expressed. 
 F2 generation = the “lost” form reappeared in ¼ of plants. 

Mendel concluded that sets of genetic information must control the 
inheritance of traits. Factors that control each trait exist in pairs. Male 
contributes one factor; female contributes one factor. One factor can 
mask, or hide, the other factor. 

Mendel’s discovery of genes and alleles changed scientists’ ideas about 
heredity. The importance of his work was not recognized during his 
lifetime.  His work was rediscovered by scientists in 1900. Mendel is 
known as "The Father of Modern Genetics." 

 Gene – Factor that controls a trait 

 Allele – Different form of a gene 
  An organism’s traits are controlled by the alleles it inherits from its parents. 
  Some alleles are dominant, while other alleles are recessive. 
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  Dominant Allele – Trait always shows up when the allele is present.  
  Dominant allele is represented by a capital letter. 

  Recessive Allele – Hidden when dominant allele is present. Only is  
  expressed when dominant allele is not present. Recessive allele is   
  represented by the lower case version of the letter. 

 Hybrid – Has two different alleles for a trait. Hybrid organism shows only  
 one trait. Hybrids crossed do not show only one trait. 

 Probability – Number that describes how likely it is that an event will   
 occur. 
  Examples: 1 to 2, fractions ½, or percentage 50%. 
  Independence of Events – The results of one event do not affect the   
  results of the next event. 

Reginald Punnett and William Bateson were some of the first English 
geneticists. Punnett developed the use of a chart to depict the number 
and variety of genetic combinations. It became known as the "Punnett 
Square." Punnett and Bateson had a part in developing the Hardy-Weinberg law. 
Punnett and Bateson co-discovered "coupling" or gene linkage. William Bateson 
introduced English scientists to Mendel's laws. (Read more about 
Reginald Crundall Punnett http://www.dnaftb.org/5/bio.html.) 
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 Punnett Square – Chart that shows all possible combinations of alleles  
 that can result from a genetic cross. 
 Genetics Series  
http://www.youtube.com/playlist?list=PLwL0Myd7Dk1Hj8WCDlDVBlkqT-ZVdj7Js 
  
  The allele that each parent will pass on to its offspring is based on   
  probability. Predicting probabilities is an important function of the Punnett 
  square. 

  Phenotype – An organisms visible traits, physical appearance 
  Genotype – Genetic makeup, allele combinations. 

   Homozygous – Genotype with two identical alleles. 
    
   Heterozygous – Genotype with two different alleles (Hybrid). 

   Incomplete Dominance – Both alleles are expressed in a blended 
   way. Written  using capitals and superscripts (PR, PS). 

   Codominance – Alleles are neither dominant nor recessive. Both  
   alleles are expressed in the offspring, but they are not blended. Written 
   using capitals and superscripts (FB, FW). 

Walter Sutton, in 1903, concluded that chromosomes are the key to 
understanding how offspring have traits similar to those of their 
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parents. Sutton formed the Chromosome Theory of Inheritance: Genes 
are carried from parents to their offspring on chromosomes. 
 Sex cells have exactly half the number of chromosomes found in body cells. 

 Chromosome in an individual's body cells are arranged in pairs. 

  Fertilization – the joining of sperm cell and egg cell. The fertilized egg 
  contains same number of chromosomes as parents – half came from 
  male parent and half from female parent. In the fertilized egg, the  
  chromosomes are again arranged in pairs. 

Meiosis – The process by which the number of chromosomes is reduced by half to 
form sex cells – sperm and egg. Meiosis https://youtu.be/toWK0fIyFlY 

 During meiosis, the chromosome pairs separate and are distributed to two  
 different cells. The resulting sex cells have only half as many chromosomes as 
 the other cells in the organism. Each parent contributes one sex cell – either egg 
 or sperm. The offspring gets the normal number of chromosomes. 

  Punnett square accounts for separation of alleles during meiosis. One allele 
  from each pair goes to each sex cell. 

  Chromosomes are made up of many genes joined together like beads on a 
  string. A gene is a section of a DNA molecule that contains the information 
  to code for one specific protein. Each gene is located at a specific place on a 
  chromosome. DNA Structure and Function https://youtu.be/_POdWsii7AI 
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  DNA Replication https://youtu.be/5qSrmeiWsuc 

  Human = 23 pairs of chromosomes or 46 chromosomes. 35,000 genes,  
  each controls a trait. 

  The main function of genes is to control the production of proteins in an  
  organism’s cells. Proteins help determine the traits of an organism. 
  The order of nitrogen bases along a gene forms a genetic code that specifies 
  what type of protein will be produced. The order of the three-base code  
  units determines the order in which amino acids are put together to form a 
  protein. 
   

During protein synthesis, the cell uses information from a gene on a  
 chromosome to produce a specific strand of RNA. 

  RNA is the genetic messenger that carries the genetic code from the DNA in 
  the nucleus into the cytoplasm. 

   RNA and DNA are different. 
    DNA vs. RNA https://youtu.be/0Elo-zX1k8M 

1) RNA is one strand 
2) RNA contains a different sugar molecule 
3) RNA contains uracil instead of thymine 

Page  24

https://youtu.be/5qSrmeiWsuc
https://youtu.be/0Elo-zX1k8M


Types of RNA 
 Messenger RNA – Copies the coded message from DNA in the  
 nucleus and carries it to the ribosome in the cytoplasm. 

Transfer RNA – Carries amino acids to the ribosome and adds  
 them to the growing protein. 

 Translating the Code – Process of protein synthesis 
 Protein Synthesis https://youtu.be/h5mJbP23Buo 

1) DNA molecule “unzips”. RNA bases pair up with DNA bases. 
2) Messenger RNA leaves the nucleus, attaches to a ribosome in 

the cytoplasm. Provides the code for protein synthesis as the 
ribosome moves along the RNA strand. 

3) Transfer RNA attaches to messenger RNA, bases pair with the 
three-letter codes. Amino acids they carry link in a chain. 

4) Protein molecule grows longer as each transfer RNA adds the 
amino acid it carries. Transfer RNA releases into cytoplasm to 
pick up another amino acid; it always picks up the same kind of 
amino acid. 

A mutation is any change in a gene or chromosome. Mutations can cause a 
cell to produce an incorrect protein during protein synthesis. As a result, 
the organism’s phenotype may be different from what it normally would 
be. 
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Mutations can be passed on if they occur in a sex cell. 
Types of Mutations 

1) A single base in DNA may be substituted for another. 
2) One or more bases in the DNA sequence may be removed. 

a) Could take place during the replication process 
b) Could take place when chromosomes do not separate 

correctly during meiosis. Cell can end up with too many or 
too few chromosomes. 

Effects of Mutations 
 These can be a source of genetic variety. Some mutations are  
 harmful. Whether a mutation is harmful or not depends on an  
 organism’s environment. Helpful mutations improve an   
 organism’s chances for survival and reproduction. 
 Mutations https://youtu.be/GieZ3pk9YVo
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