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Introduction 

All new cells are formed from previously existing cells. New cells are formed through cell division. Teach the mechanisms of 
meiosis with this simple and informative magnetic demonstration. 

Concepts 

• Meiosis • Homologous chromosomes • Crossing over

Background 

Meiosis is the process of nuclear cell division that reduces the number of chromosomes in daughter cells by half. In order for 
two individuals to produce offspring with the same number and types of chromosomes as themselves, they must evenly reduce 
the number of their chromosomes. The resulting cells containing half the original number of chromosomes are known as haploid 

cells. The haploid cells of one individual combine with the haploid cells of a �cond individual to produce a new individual with 
the same number and types of chromosomes as the parents. Sexual reproduction allows for greater diversity in a population. When 
two individuals sexually reproduce, they bring forth a new individual with a unique mixture of genes. This variety of genes in a 
population.�llows for more diversity in characteristics and a stronger overall population. This strength is shown in a population's 
ability to adapt to changes in the environment and also to evolve� 

Two processes must take place when cells, called gametes, are created for reproduction. First, the amount of genetic infor
mation must be cut in half so that chromosome numbers do not double in the next generation. Second, genetic variation must be 
added to the next generation of organisms. Events that occur during meiosis accomplish both of these requirements. 

Meiosis occurs in reproductive tissues. In contrast to mitosis, in which only one division occurs, meiosis involves two cellular 
divisions, meiosis I and meiosis II. In meiosis, cells reduce their normal diploid (di = two in Greek) chromosome number by half 
to create four haploid (hap = one in Greek) cells. 

Interphase occurs just before meiosis I begins. In this stage, the chromosomes are in the chromatin or thread-like form. This 
loose form is needed so that the DNA can replicate itself in preparation for cell division. In humans, this means that two versions 
of the gene, one form from the mother and one form from the father, are both repli- ______.---JSister 
cated, creating two identical copies of each version. The result is four copies of each _--- 11 chromatids

gene. 

Meiosis I 

Meiosis I begins with prophase I where the duplicated threads of chromatin con
dense to form two identical sister chromatids. These sister chromatids attach to each 
other at a special point called the centromere. This whole structure is called a chro

mosome (see Figure 1). Also refer to Figures 2-5 as necessary. 

There are two sets of each chromosome, one with two copies of the mother's 

Chromosome 

genes and one with two copies of the father's genes. Also during prophase, 
the centrioles are copied. Centrioles control the migration of chromosomes 
to opposite ends of the cell during cell division. Two homologous chromo
somes-that is, chromosomes that contain the same genes-move adjacent 
to each other to form a structure called a tetrad (tetra = four in Greek) 
(see Figure 2). While these two homologous chromosomes or homologs 
are aligned as a tetrad, they may exchange sections of similar genetic code 

Tetrad beforewith each other. This process is called crossing over because the homologs crossing over 
appear to "cross" each other as DNA strands are exchanged (see Figure 3). 
The exact location where the cross occurs is called the chiasmata. It is this Figure 2·
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Figure 1. 

Tetrad after 
crossing over 
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Figure 3. 
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