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Chapter 6-1: Chromosomes and Cell Reproduction 

An adult human body produces about 2 trillion cells every day. This is about 25 million new 

cells per second! 

 

Formation of New Cells by Cell Division 

What are some of the reasons cells undergo cell division? 

1. growth 

2. development  

3. repair 

4. asexual reproduction 

5. formation of gametes 

Regardless of the type of cell division that occurs, all of the information stored in the molecule 

DNA (deoxyribonucleic acid) must be present in each of the resulting cells. 

 

Remember back to Chapter 3, what is the function of DNA? 

1. DNA stores the information that tells cells which proteins to make and when to make 

them.  

2. This information directs a cell’s activities and determines its characteristics. 

Prokaryotic Cell Reproduction 

DNA:  

 Circular 

 Attached to the inner cell membrane 

Reproduce by binary fission  

 Asexual reproduction = identical offspring  

 2 stages 

1. DNA is copied. 

2. Cell divides              Binary fission in Paramecium 

o A new cell membrane is added to a point on the membrane between the two DNA 

copies. The growing cell membrane pushes inward and the cell is constricted in 

the middle. 

o A new cell wall forms around the new membrane. 

Eukaryotic Cell Reproduction 

 DNA is organized into units called genes.  

o A gene is a segment of DNA that codes for a protein or RNA molecule. 

o A single molecule of DNA has thousands of genes. 



o Genes determine how a body develops and functions. 

o When genes are being used, the DNA is stretched out in the form of chromatin so 

that the information it contains can be used to direct the synthesis of proteins. 

 Cell division 

o DNA replicates (it makes a copy of itself) 

o DNA condenses into chromosomes by coiling around proteins, which makes them 

visible. 

o The two exact copies of DNA that make up each chromosome are called sister 

chromatids. 

o The sister chromatids are attached at a point called the centromere. 

o The chromatids become separated during cell division and placed into each new 

cell. 

*** Demonstration of DNA as 6 ft. strands; replicate strands and coil them into chromosomes 

around play-doh / clay (protein) w/ 2 sister chromatids connected @ the centromere. 

Fact: As many as 500 chromosomes lined up end to end would fit in a 0.2 cm space—about 

the thickness of a nickel. 

 

How Chromosome Number and Structure Affect Development 

 Somatic (body) cells 

o 23 pairs of chromosomes (46 chromosomes)  

o Differ in size, shape, and set of genes. 

o Complete set of all chromosomes is essential to survival. 

Sets of Chromosomes 

 Each of the 23 pairs of chromosomes consists of two homologous chromosomes, or 

homologues, which are similar in size, shape, and genetic content. 



 Each homologue in a pair of homologous chromosomes comes from one of the two 

parents. 

 46 chromosomes = 2 sets of 23 chromosomes; one set from Mom and one set from Dad. 

Comparison of Somatic Cells and Gametes 

Somatic Cells in Humans Gametes in Humans 

Body cells Sex cells = sperm and eggs 

Diploid = 23 pairs of chromosomes = 46 Haploid = 23 individual chromosomes 

Diploid number is represented by ―2n‖ Haploid number is represented by ―n‖ 

 

 When haploid (n) gametes fuse 

in a process called fertilization, 

they form a diploid (2n) zygote, 

which is the first cell of a new 

individual. 

 

 

 

 

 

Chromosome Numbers 

 The number of chromosomes in cells is constant within a species. 

 Although most species have different numbers of chromosomes, some species have the 

same number. 

 Many plants have far more chromosomes (Ex: ferns w/ 500).  

 A few have only 1 pair of chromosomes. 

Autosomes and Sex Chromosomes 

 23 pairs of chromosomes in humans  

o 22 pairs of Autosomes 

 Chromosomes that are not directly involved in determining sex or gender 

o 1 pair of sex chromosomes 

 Determine the sex of an individual 

 XY = male: the genes that cause a fertilized egg to develop into a male are 

located on the Y 

 XX = female: any individual without a Y chromosome is female 

 Sex of an individual is determined by the male. 



 Structure and number of sex chromosomes vary in different organisms. 

o Some insects (grasshopper) have no Y chromosome. 

 XX = female 

 XO = male; the O indicates the absence of a chromosome 

o In birds, moths & butterflies 

 XX = male 

 XO = female 

Change in Chromosome Number 

 Karyotype – photo of the chromosomes in a dividing cell that shows the chromosomes 

arranged by size with the sex chromosomes as number 23. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Normal karyotype of male (sex)             Karyotype of Down syndrome female (sex) 

 Humans with more than 2 copies of a chromosome (trisomy) will not develop normally. 

o Down syndrome = chromosome 21 trisomy 

o Incidence of Down syndrome births increases with the age of the mother 

 Mothers under 30 = 1 in 1,500 

 Mothers 37 years old = 1 in 290 

 Mothers over 45 = 1 in 46 

o All the eggs a female will ever produce are present in her ovaries at birth 

 As female ages, eggs can accumulate an increasing amount of damage. 

o Males produce new sperm throughout life. 

 Disjunction is the separation of homologous chromosomes. 



 Nondisjunction is the failure of 1 or more chromosomes to separate. 

o One gamete ends up with both copies of a chromosome 

o The other gamete receives none. 

Change in Chromosome Structure 

 Changes in chromosome structure are called mutations. 

 Breakage of a chromosome can lead to 4 types of mutations 

o Deletion – a piece of chromosome breaks off completely – often fatal 

o Duplication – a chromosome fragment attaches to its homologous chromosome, 

which will then carry 2 copies of a certain set of genes. 

o Inversion – chromosome piece reattaches to the original chromosome but in a 

reverse orientation. 

o Translocation – a piece of chromosomes reattaches to a nonhomologous 

chromosome. 


