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The Chromosome Theory of  

Inheritance 



The Chromosome Theory of  

Inheritance 

 According to the 

chromosome theory of  

inheritance, the inheritance 

of  patterns of  traits can 

be explained by the 

transmission (patterns of) 

chromosomes during 

meiosis and fertilization.  



The Chromosome Theory of  

Inheritance 

 Chromosomes contain 
genetic information that is 
transmitted from parent to 
offspring. 

 Chromosomes are replicated 
and passed along through 
the generations. 

 The nuclei of  most 
eukaryotic cells are diploid 
and contain chromosomes 
that are found within 
homologous pairs. 

 
 



The Chromosome Theory of  

Inheritance 

 During the formation of  

haploid cells, meiosis, 

chromosomes segregate 

independently of  each other. 

 Each parent contributes one 

set of  chromosomes to its 

offspring. 

 Paternal 

 Maternal 

 



Mendelian Genetics 



Mendelian Genetics 
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 Who is Mr. Gregor Mendel? 

 What is he famous for? 

 Describe the experiments 

of  Gregor Mendel 



Mendel’s Law of  Segregation 

 Mendel’s Law of  segregation 
can be explained by the 
homologous chromosomes 
pairing together and then 
separating  during meiosis. 

 Remember, the homologous 
chromosomes (from the 
parents) separate during meiosis 
I, and the sister chromatids 
separate during meiosis II, 
resulting in a gamete that 
contains only one copy of  each 
type of  chromosome. 



Mendel’s Law of  Independent 

Assortment I 
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 Mendel's second law is 

also known as the law of  

independent assortment. 

The law of  independent 

assortment states that the 

alleles of  one gene sort 

into gametes 

independently of  the 

alleles of  another gene. 

 



Mendel’s Law of  Independent 

Assortment II 

 How is the law of  independent 
assortment explained by the behavior 
of  chromosomes? 
 Remember, there are three places, during 

meiosis, where variation occurs and it is 
all random. 
 Crossing Over (the number of  genes 

that are swapped) 

 Anaphase I of  Meiosis I 
 The sides on which the paternal and 

maternal chromosomes align and then 
separate. 

 Anaphase II of  Meiosis II 
 The sides on which the chromatids, 

from the bivalents, align and then 
separate. 



Types of  Chromosomes 

 Types of  Chromosomes 

 Sex chromosomes 

 Control gender 

 Autosomes 

 All other chromosomes 

Types of  
Chromosomes 

Sex 
Chromosomes 

X Y 

Autosomes 

Any other 
chromosome 



Number of  Chromosomes and Relation 

to Ploidy—Human Example 

 Types of  Eukaryotic Cells 

 Sex Cells 

 Sperm 

 Egg 

 Somatic Cells 

 All other cells that are not 

sex cells 

Types of 
Cells 

Sex Cells 

Sperm Eggs Haploid 

Somatic 
Cells 

Any other 
than sex cell 

Diploid 



Ploidy & Reproduction of  Eukaryotic 

Cells 

 Ploidy & Reproduction of  

Eukaryotic Cells 

 Sex Cells 

 Meiosis 

 Haploid 

 Somatic Cells 

 Cell Cycle 

 Diploid (Most Organisms) 

Types of  
Cells 

Sex Cells 

Meiosis 

Ploidy is cut 
in half 

Somatic Cells 

Cell Cycle 

Ploidy 
remains same 



Number of  Chromosomes and Relation 

to Ploidy—Human Example 

 Sex Cells 

 Haploid 

 1 sex chromosome 

 22 autosomes 

 Somatic Cells 

 Diploid 

 2 sex chromosomes 

 44 autosomes 

Types of Cells 

Sex Cells 

Haploid 

1 Sex 
Chromosome 

22 autosomes 

Somatic Cells 

Diploid 

2 Sex 
chromosomes 

44 autosomes 
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 Heredity 

 The biological similarity of  

offspring and parents 

 Gene 

 Region of  DNA, found on 

the chromosome, that 

controls a discrete 

hereditary characteristic of  

an organism 



New Important Terms I 
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 Allele 

 One of  several alternate 

forms of  a particular gene 

 Locus 

 Particular place along the 

length of  a chromosome 

where a given gene is 

located 



New Important Terms II 

Friday, August 21, 2015 17 

 Genotype 

 The specific allele composition 

of  a cell 

 The combination of  alleles 

located on homologous 

chromosomes that determines a 

specific characteristic or trait. 



New Important Terms III 
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 Phenotype 

 The observable physical or 

biochemical characteristics 

of  an organism, as 

determined by organism’s 

genetic makeup (genotype). 



 Dominant Allele 

 An allele that expresses its phenotype effect even when combined 
with a recessive allele. 

 Recessive Allele 

 An allele whose phenotype effect is not expressed unless it is 
combined with another recessive allele. 

 However, there are exceptions to this rule in specific genetic 
disorders. 

 More to come in future packets…Please hold those questions until 
then. 
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New Important Terms V 

 A = dominant allele 

 A = recessive allele 

 AA = homozygous dominant 

genotype 

 Aa  = heterozygous genotype 

 aa = homozygous recessive 

genotype 

 Genotype Variations 

 Homozygous dominant 

 Two dominant alleles 

 Heterozygous 

 One recessive allele 

 One dominant allele 

 Homozygous recessive 

 Two recessive alleles 

 



Incomplete Dominance 
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 Occurs when hybrids, with 

a heterozygous genotype, 

have an appearance between 

the phenotypes of  the 

parental varieties. 



Codominance 
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 Situation in which the 

phenotypes of  both alleles 

are exhibited in a 

heterozygote 



Overdominance—Heterozygote 

Advantage 

 For certain genes, heterozygotes 
may display characteristics that are 
more beneficial for their survival in 
a particular environment. 
 Such heterozygotes may be more 

likely to survive and reproduce. 

 The phenomenon in which a 
heterozygote has greater 
reproductive success compared 
with either of  the corresponding 
homozygotes is called 
overdominance (heterozygote 
advantage). 

More details to come later! 



Incomplete Penetrance 

 This occurs when a dominant 

phenotype is not expressed 

even though an individual 

carries a dominant allele. 

 



Epistasis –An Example of  Incomplete 

Penetrance? 
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 Phenomenon in which one gene 

alters the expression of  another 

gene that is independently 

inherited. 



Epistasis– An Example of  Incomplete 

Penetrance? 
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Sex-Linked Genetics 

 Sex-linked Genetics 

 This field refers to patterns 

that are caused genes that 

are ONLY found on the 

sex chromosomes. 

 Any gene, that is only found 

on a sex chromosome, is 

called a sex-linked gene. 



Sex-Limited Inheritance 

 Sex-Limited Inheritance 

 Refers to traits that occur in 

only one of  the two sexes. 

 Breast development in 

mammals. 

 



Multiple Alleles 

 On some occasions, there is more than 
two alleles (forms) of  a particular gene. 
 Example: - Alleles for blood group. 

 When discussing genotypes for blood 
groups, there are three alleles that 
one must consider 
 i 

 iA 

 iB 
 More to come on blood types later and 

how blood types are determined in a 
couple’s offspring and how blood 
groups impact the blood transfusions. 



Multiple Alleles Blood II 



Lethal Allele 

 This is an allele that has 

the potential of  causing 

death of  an organism. 



Lethal Alleles & Epistatsis 

 The condition of  epistatsis, 

where one allele controls 

another, could turn off  an 

allele that is deemed lethal 

to the organism. 



Determining Inheritance 



Punnett Squares 
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 Punnett Square 

 A diagram used in the study 
of  inheritance 

 Shows the result of  random 
fertilization in genetic 
crosses. 

 Shows the probable results 
of  crossing over. 

 More to come in the next 
packet. 



Pedigree Analysis 

 A pedigree is a genetic 
representation of  a family 
tree that diagrams the 
inheritance of  a trait or disease 
though several generations.  

 The pedigree shows the 
relationships between 
family members and 
indicates which individuals 
express or silently carry the 
trait in question. 



Review 


