
TEAS Science 
Heredity 

Brittany Eames, M.S., NBCT

   

 
 



Introduction to Heredity 
➔ Process by which traits and characteristics are passed 

from parents to offspring through genes. 

➔ Helps explain why offspring often resemble their 

parents and why offspring may inherit genetic disorders 

or particular traits. 



Term to Know: 
➔ Gene

◆  Segment of DNA

◆  Contains instructions for building 

and maintaining an organism’s cells

◆  Passes traits to the next generation 

Source

https://commons.wikimedia.org/wiki/File:Chromosome-DNA-gene.png


Where does our genetic makeup come from? 

➔ OUR BIOLOGICAL PARENTS 

➔ ½ from mom + ½ from dad 

➔ Each parent contributes ONE version of 

each gene pair.

Source

https://www.wannapik.com/vectors/31587


Genotype vs. Phenotype 
➔ Genotype 

◆ Genetic makeup of an individual; combination of 

alleles it has for a particular trait

● Ex: Aa, AA, aa 

➔ Phenotype

◆ Observable physical trait that results from the 

genotype 

Source

https://ndla.no/subject:1:bb834c76-d1e4-46c4-8c0a-8f978bd2c956/topic:2:efd20b4a-3160-468c-ad68-92f92970faf4/topic:2:3cb50e85-df23-434c-9f06-2b82ea6f3f86/resource:ab448ea9-2881-46b3-b782-acbf3d03e5d7


Alleles 
➔ Different versions of a gene that determine 

different traits. 

➔ Each gene has TWO alleles, ONE inherited 

from each parent. 
◆ Example: Gene for flower color might have a “B” 

allele for purple flowers and a “b” allele for white 

flowers 

➔ Combination of alleles determines the trait 

expressed in an organism. 

Source

https://commons.wikimedia.org/wiki/File:Alleles_on_gene.jpg


Dominant vs. Recessive Alleles 
➔ Dominant Alleles: 

◆ Versions of a gene that will always be 

expressed in an organism’s appearance. 

➔ Recessive Alleles: 

◆ Only show their effect if both alleles for 

a trait are recessive. Ex: bb 

Source

https://commons.wikimedia.org/wiki/File:Punnett_Square.png


Homozygous vs. Heterozygous Alleles
➔ Homozygous: 

◆ BOTH alleles are either dominant OR recessive.

◆ Example: BB or bb 

➔ Heterozygous:  two different alleles for that trait 

◆ Example: Bb 

Source

https://smart.servier.com/smart_image/bacterial-culture/


Mendelian Genetics  
➔ Gregor Mendel “Father of Genetics” 

➔ Conducted foundational experiments on pea plants 

➔ Discovered the key principles of heredity

➔ Laws of Inheritance:

◆ Law of Segregation 

◆ Law of Independent Assortment 

Source

https://smart.servier.com/smart_image/bacterial-culture/


Law of Segregation 
➔ Each individual has two alleles for each trait (one 

from each parent)

➔ Only ONE allele from each parent is passed on to 

each offspring. 

➔ During formation of gametes, only ONE allele is 

carried in the egg or sperm. 

Source

https://www.flickr.com/photos/internetarchivebookimages/20116557553


Law of Independent Assortment  
➔ Alleles for different traits are passed on independently of one another, 

because chromosomes randomly separate during meiosis. 

➔ One trait does not influence the inheritance of another trait. 

➔ Increases genetic variation 

➔ Ex: plant color and height 

◆ White flower can be tall or short 

Source

https://smart.servier.com/smart_image/bacterial-culture/


Where does genetic variation come from? 
➔ Formation of Gametes in Meiosis 

◆ Crossing Over 

◆ Law of Segregation

◆ Law of Independent Assortment (random assortment)

➔ Sexual Reproduction

◆ Random Fertilization 

➔ Mutations 



Meiosis  

➔ Type of cell division that reduces the number of chromosomes 

by half (46 -> 23)

➔  Resulting in gametes that have one set of chromosomes 

➔ Haploid egg cell (n) + haploid sperm cell (n) = diploid zygote 

(2n)

Source

https://smart.servier.com/smart_image/bacterial-culture/


Source

https://commons.wikimedia.org/wiki/File:Diploid_vs_haploid_karyotype.png


Source

https://commons.wikimedia.org/wiki/File:Meiosis_Stages.svg


Source

https://commons.wikimedia.org/wiki/File:Meiosis_Stages.svg


Gametes 
➔ Egg & Sperm 

➔ During sexual reproduction, gametes fuse during 

fertilization. 

➔ Contains ½ of parent’s chromosomes/genetic make up

➔ Example:

◆ Egg (23 chromosomes) + Sperm (23 chromosomes)  

Source

https://commons.wikimedia.org/wiki/File:Sexual_cycle_N-2N.svg


Crossing Over   

➔ During Prophase 1, homologous 

chromosomes exchange segments of DNA. 

➔ Results in new combinations -> increases 

genetic diversity -> variation in offspring  

Source

https://commons.wikimedia.org/wiki/File:Figure_12_03_04.jpg


Law of Independent Assortment 

➔ Alleles for different traits are passed on independently of one 

another, because chromosomes randomly separate during meiosis. 

➔ One trait does not influence the inheritance of another trait. 

➔ Increases genetic variation 

➔ Ex: plant color and height 

◆ White flower can be tall or short 
Source

https://smart.servier.com/smart_image/bacterial-culture/


Random Fertilization

➔ Combination of 2 random gametes fuse 

during fertilization 

➔ Each egg and sperm are unique due to 

crossing over and law of independent 

assortment that took place during meiosis.   

Source

https://pxhere.com/en/photo/1065538


Are there exceptions to 
“complete dominance” seen in 

Mendelian Genetics?   



Non-Mendelian Genetics 
➔ Multiple Alleles 

➔ Incomplete Dominance 

➔ Codominance 

➔ Epistasis 

➔ Polygenic Traits 

Source

https://www.rawpixel.com/search/blood%20type?page=1&path=_topics&sort=curated


Multiple Alleles 
➔ Some genes have more than two 

allele options 

➔ Example: 

◆ ABO Blood Types (A, B, and O) 

Source

https://commons.wikimedia.org/wiki/File:Blood_Type_Codominance.png


Incomplete Dominance 
➔ Neither allele is completely 

dominant, resulting in a blended 

phenotype 

➔ Example: Pink flowers results from 

a red and white flower cross 

Source

https://commons.wikimedia.org/wiki/File:Incomplete_dominance.svg


Codominance 
➔ Both alleles are fully 

expressed

➔ Example: 

◆ Roan Cattle 

◆ AB blood type 

Source

https://commons.wikimedia.org/wiki/File:Co-dominance_in_Roan_Cattle.svg


Epistasis  
➔ One gene can mask or modify the 

expression of another gene

➔ Example: 

◆ Color of Labrador retrievers 

Source

https://smart.servier.com/smart_image/bacterial-culture/


Polygenic Traits   
➔ Traits often show a continuous 

range of variation

➔ Controlled by multiple genes 

➔ Examples: height and skin color

Source

https://commons.wikimedia.org/wiki/File:Human_skin_colour_chart_%26_histogram.PNG


How can we predict what traits 
offspring may have?  



Punnett Squares 

➔ Tool used to predict the genotypes and phenotypes of offspring 

between two parents. 

◆ Allows one to see the potential combinations of alleles in 

offspring 

➔ Monohybrid Cross (1 gene with 1 set of alleles)

➔ Dihybrid Cross (2 set of alleles) 



Generations 
➔ P Generation:

◆ Parental Generation 

◆ Original individuals crossed 

➔ F1 Generation:

◆ Offspring produced from the P generation. 

➔ F2 Generation: 

◆ Offspring produced from the F1 generation 

Source

https://commons.wikimedia.org/wiki/File:Inheritance_in_snails_and_Mendelian._Wellcome_M0002858.jpg


Monohybrid Cross 
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➔ Focuses on ONE trait 

➔ Outside: Alleles 

➔ Inside: Possible genotype 

combinations 

➔ Can determine phenotype 

ratios to make predictions 



Dihybrid Cross 

➔ Tracks TWO different traits 

➔ Outside: Alleles

➔ Inside: Possible genotypes 

➔ Can be used to determine 

phenotype ratios 

Source

https://upload.wikimedia.org/wikipedia/commons/0/03/Figure_12_03_02.png


Source

https://commons.wikimedia.org/wiki/File:Law_of_independant_assortment.png


Source

Phenotype Ratios:

9/16: black 
3/16: brown 
3/16: black spotted
1/16: brown spotted 

Note: 9:3:3:1 ratio when 
crossing heterozygotes 

https://commons.wikimedia.org/wiki/File:Law_of_independant_assortment.png


Ratios & Percentages 
➔ Genotype:

◆ Ratio: 1:1:0 

● (BB:Bb:bb)

◆ Percentage: 50% BB 50% Bb 0% bb

➔ Phenotype: 

◆ Ratio: 1:0 

● Black hair: brown hair 

◆ Percentage: 100% Black hair 0% brown hair

Source

https://commons.wikimedia.org/wiki/File:Punnett_Square.png

