
 

3.4 – INHERITANCE 
 
MONOHYBRID CROSSES  
 

  Mendel crossed pea plants to determine rules of inheritance  
o Using pea plants 

 
  Gene = Sequence of DNA that codes for a specific trait/protein  
  Allele = A version of a gene  

o Alleles of a gene always are sown with the same "letter" 
 
  Humans are diploid (have two of each chromosome), so they have two copies of each gene  

o They might have two of the same allele or two different ones 
  Homozygous = Having two of the same allele  
  Heterozygous = Having two different alleles for a gene  
 
  Dominant = An allele that is expressed (always effects your phenotype)  
  Recessive = An allele that is not expressed when paired with a dominant allele/in a 
                             heterozygote  OR 
                            An allele that is only expressed when it is homozygous 
 
  Phenotype = The physical characteristics of an organism  
  Genotype = The alleles that an organism has  
 
  Carrier = A heterozygous individual  

o "Carries" a recessive allele that is hidden 
 

  Test cross =  Have a suspected heterozygous mate with a homozygous recessive  
  Punnett Squares = toll used to determine children resulting from a cross  
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  Codominance =  When two alleles both affect the phenotype  
o Ex) Blood type – If you are AB, your cells have both the A and B antigens 

  Incomplete dominance =  When two alleles blend together 
o Ex) Human hair color – If you are mixed, you get an in-between color (not both)  

 

 
 
 

 
 
BLOOD TYPES – An example of a polyallelic trait  
 

  There are 3 alleles  
o IA   - Dominant 
o IB   - Dominant 
o i      - Recessive 

 
  There are 4 phenotypes  

o A     -  Genotype could be:  IA IA   or   IAi 
o B     -  Genotype could be:  IB IB   or   IBi 
o O     -  Genotype is:  ii 
o AB   -  Genotype is:   IA IB 

 
  Type O is the universal donor (has no antigens to be recognized) 
  Type AB is the universal acceptor (has no antibodies for blood and can accept any type) 
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SEX-LINKAGE 
 

  Autosomal = inheritance of genes on non-sex chromosomes  
o Huntington's disease  

o Causes nerve and brain issues  
o Dominant 

o Cystic Fibrosis  
o Causes mucus in lungs  
o Recessive  

 
  Sex-Linked = Inheritance of genes on sex chromosomes  

o Hemophilia and color-blindness are X-linked  
o Both recessive  

 
  Most genetic diseases are autosomal recessive 
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PEDIGREES 
 

  Pedigrees = Family tree  
o Square for boys  
o Circle for girls  
o Shaded in = Has condition  
o Blank = Does not have condition 
o Half shaded = Carrier / heterozygous  

 
Bb + Bb = bb  

  If two affected parents have unaffected children 
o Autosomal dominant  

  If two unaffected parents have affect child  
o Autosomal recessive  
o Bb + Bb = bb  

 
  When determining genotypes on a pedigree: 

o Autosomal: 
1. Label the homozygous recessive genotypes of all the recessive individuals 
2. Give one dominant allele to all the dominant individuals 
3. If dominant individuals have recessive children, they must be heterozygous 

 
o Sex-linked: 

1. Label all males as XY and females as XX 
2. Add the correct allele to the X chromosome of all males 
3. Label all recessive females with homozygous recessive genotypes 
4. Give one dominant allele to all the dominant females individuals 
5. If dominant females have recessive sons, they must be heterozygous 
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MUTATIONS 
 

  Gene mutation = A change to the DNA base sequence of a gene 
o Can affect the structure and function of the protein it codes for 

 
  Radiation and mutagenic chemicals increase the mutation rate 

o Can cause genetic diseases and cancer 
 

  Examples of radiation: UV radiation from the sun, gamma radiation from radioisotopes, 
                                                 X-rays from medical equipment, etc. 
  Examples of mutagenic chemicals: Carcinogens from cigarettes, 
                                                                       asbestos from building materials, etc. 
 
  Examples of a catastrophic release of radioactive material: 

o Nuclear bombing of Hiroshima 
o Nuclear plant meltdown at Chernobyl 

 
 

Chernobyl disaster Hiroshima bombing 

Nuclear power plant  Nuclear bombs  

Still radioactive/dangerous today Not dangerous anymore 

Less people dead More people dead 

 


