
LECTURE 12 A: 
GENETIC AND INHERITANCE

Mendel’s Legacy
• Genetics is everywhere 

these days – and it will 
continue as a dominant continue as a dominant 
force in biology and 
society for decades to 
come. 

• Wouldn’t it be nice if 
people understood it 
better?
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INTRODUCTION
Basic Definition

Genetics – study of inheritance of characteristics
Genome – complete set of genetic instructions

Genomics –
field in which the 
body is studied 
in terms of 
multiple, 
interacting 
genes



• Why is this important? It is important, for 
examples ,for Paint Horse breeders to 
understand genetic inheritance so they can breed 
for certain coat patterns, possibly raising the 

• What is genetic inheritance? It is 
the genes (genetic codes) parents 
pass on to their offspring.

for certain coat patterns, possibly raising the 
value of their horses.

• What does a gene do? Genes transfer the 
genetic information from a parent to its offspring, 
determining the appearance of the offspring—
including the coat color and pattern.



BASIC GENETICS AND 
INHERITANCEINHERITANCE



What are Genes?
• Genes are the tiny, basic 

units of inheritance found 
in DNA = are short 
regions of the DNA that 
hold the information 
needed to build and 
maintain the body.  maintain the body.  

• Genes have fixed locations: each gene is in a 
particular place on a particular chromosome



What are Genes?

• Genes determine color, 
size, and make-up for 
every living species.

• Each equine species 
receives half of their 
genes from their sire 
(father) and half from their 
dam (mother).

• Physically, genes are linked together like a strand of 
pearls to form a chromosome.

dam (mother).



What are Chromosomes?
• Chromosomes are long pieces of 

DNA with supporting proteins, and 
made up of genes.

• Every Paint Horse has 64 
chromosomes.

• Each chromosome was initially 
created through fertilization, 
where genetic information from 

Loci

Alleles

Loci

Alleles

created through fertilization, 
where genetic information from 
the sire (father) was united with 
genetic information from the dam 
(mother).

• Loci and Alleles are also found on 
chromosomes. 

Actual photoActual photo



CHROMOSOME
• The instructions that tell cells what we 

look like are carried in these.  There are 
23 pairs of them in a normal human cell.

GENES
• These are the units which 

make up chromosomes that 
are responsible for 
inheritance of specific 
characteristics

GEN
ES



Human Chromosomes
• We have 46 

chromosomes, or 23 
pairs.

• 44 of them are called 
autosomes and are 
numbered 1 through 22. 
Chromosome 1 is the 
longest, 22 is the longest, 22 is the 
shortest.

• The other 2 chromosomes are the sex chromosomes : 
the X chromosome and the Y chromosome.

• Males have and X and a Y; →XY 
• Females have 2 X’s; → XX.



Chromosomes and Genes Come in Pairs

23 pairs of chromosomes
• pairs 1-22 are autosomes
• pair 23 are sex chromosomes 

Normal 
karyotype



What are Loci?
Loci
• The different points or markers along a 

chromosome.
• Loci are like street signs in a busy city, 

allowing us to find our way along a 
complex chromosome.

• At a specific locus, scientists can locate • At a specific locus, scientists can locate 
certain genes. These genes appear at that 
locus for every individual of that species.

• At one locus there can be two Alleles

Loci are numbered.  This 
depicts a chromosome half.



What are Alleles?
• Alleles: The different versions of genes or alternative 

versions of genes that account for variations in inherited 
characteristics (variant forms of the same gene). Two 
alleles are found at each loci on a chromosome.

• For each character, an organism 
inherits 2 alleles, one from each 
parent

• If the two alleles differ, then one, the • If the two alleles differ, then one, the 
dominant allele , is fully expressed 
in the organism’s appearance; the 
other, the recessive allele , has no 
noticeable effect on the organism’s 
appearance



Genes, Alleles, and Chromosomes



• For example
Consider your eye color
You have a loci on a chromosome for eye color. At 
that loci there are two alleles—one from your 
mother and one from your father. 

The dominant of the two alleles is the eye color 
that you display. This is your phenotype (the eye 
color seen). 

The genetic classification (what we can’t see but The genetic classification (what we can’t see but 
what is on the loci) is called the genotype .

• The alleles for each character segregate 
(separate) during gamete production (meiosis).  

• Mendel’s Law of Segregation



Mendelian genetics
• Character 

(heritable feature, i.e., fur 
color)

• Trait 
(variant for a character, i.e., 

brown)
• True-bred • True-bred 

(all offspring of same variety)
• Hybridization

(crossing of 2 different true-
breds)

• P generation (parents)
• F1 generation (first filial 

generation)



A Mendelian Genetic Primer
• Genes come in pairs that separate in the 

formation of gametes. 
• The members of the pair may be identical 

(homozygous ) or non-identical 
(heterozygous ). 

• Each form of a particular gene is an allele.• Each form of a particular gene is an allele.
• Only two alleles of a given gene are possible in 

an individual although many alleles of a gene 
are possible within a population.

• One allele is dominant over another (or so 
Mendel believed). 



FEATURES
things like eye colour, 
skin colour and hair 
colour which are 
controlled by genes.

GAMETES
Sperm and egg cells are 
both this type of cell. 
Contain half the amount of 
DNA of normal diploid cells 



ZYGOTE
When a sperm and egg 
cell fuse together, they 
produce this.

DIPLOID
We use this word to 
describe cells which describe cells which 
contain the full 
complement of genetic 
material.  In humans this 
would be 46 
chromosomes (23 pairs)



What is Dominant or Recessive Inheritance?

Simple Dominance explains how genes are 
expressed.   

1. Dominant allele masks the phenotype of the 
recessive allele

2. Recessive allele is expressed only if in a double 
dose (homozygous)

3. In Simple Dominance, two genes (one received from 
each parent) are passed on to the offspring. The each parent) are passed on to the offspring. The 
parents’ genotype determines the genotypic  
possibilities of the offspring.

4. In Simple Dominance, one gene is dominant over the 
other. The characteristic for which this gene codes is 
physically displayed. 

5. Scientists identify this dominant gene with a 
capital letter.



What is Simple Dominance?

6. The recessive form of the gene is submissive 
to the dominant form and will not be physically 
displayed. However, it will always be found in 
the genotype and could be passed on to this 
individual’s offspring.  

7. Scientists identify this recessive gene with 
a lower -case letter.a lower -case letter.

8. Because two genes are passed to an offspring, 
several pairing possibilities can occur. 
Homozygous or heterozygous pairing can 
occur in the offspring’s genotype.



What is Homozygous?
Homozygous
1. “Homo” means “same.”
2. Homozygous – identical alleles
3. A homozygous genotype is two of the same 

alleles (two dominant or two recessive) at 
one locus.

4. Consider the Black or Sorrel base coat 
colors.  “E” codes for Black and “e” codes for 
Sorrel.  E has simple dominance over e.



What is Homozygous Pairing?

Homozygous

4. A homozygous dominant pair for Black base 
coat is EE.  If one dominant E gene is in the 
genotype, the Black coat is expressed. This 
is an example of simple dominance 
because only one dominant E results in a 
Black coat.Black coat.

5. A homozygous recessive pair for a Sorrel 
coat is ee.  Because e is recessive, the only 
way a Sorrel coat will be expressed is if you 
have a homozygous recessive genotype of 
ee. 



What is Heterozygous?
Heterozygous
• “Hetero” means “different” or “other.”
• heterozygous – different alleles
• A heterozygous genotype is two different alleles 

at one locus. 
• One allele of the pair is dominant, while the 

other is recessive. other is recessive. 
• For example, what color would a foal with the 

genotype Ee be?  Remember, E has simple 
dominance over e, and E codes for Black where 
e codes for Sorrel.

The coat color will be Black because E is 
dominant.



REVIEWREVIEW



Let’s Review
1. What are genes?

Answer: Genes are tiny units of inheritance 
found in DNA that code for the make-up of an 
individual.

2. What makes up a chromosome?2. What makes up a chromosome?
Answer: Genes make up chromosomes, loci are 
found on chromosomes and alleles are found at 
loci.



Let’s Review
3. What is the title given to specific parts along 

a chromosome where two alleles are found?
Answer: Loci

4. Why are there two alleles at each loci?
Answer: Two alleles are at each loci because 
the offspring receives one from its mother and the offspring receives one from its mother and 
one from its father.

5. What is genotype?
Answer: The genotype is the genetic material 
that we can’t see expressed on the outside of an 
individual, such as a recessive allele.



Let’s Review
6. What is phenotype?

Answer: The phenotype is the physical 
appearance of an individual, a characteristic 
that we see, such as that determined by a 
dominant allele.

7. In simple dominance, what allele will be expressed?
Answer: The dominant allele is expressed in Answer: The dominant allele is expressed in 
simple dominance.

8. If I have a heterozygous pair of alleles, what 
genotype do I have?
Answer:  I have one dominant allele and one 
recessive allele.



PRINCIPLES OF INHERITANCE


