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Meiosis, the basis of sexual reproduction 

 In sexual reproduction (= Meiosis), offspring does not exactly look like their parents 

because they inherit a unique combination of genes from their two parents, and this 

combined set of genes programs a unique combination of traits. 

 As a result, sexual reproduction can produce tremendous variety among offspring. 

 Sexual reproduction depends on the cellular processes of meiosis and fertilization. 

 
Homologous chromosomes 

 Cells in same species & sex has the same number & types of chromosomes. 

 Somatic cell or body cell (= non-sexual cell) has 46 chromosomes in human. 

Karyotype 

Is a technique which can: 

  break open a human cell in metaphase of mitosis. 

 stain the chromosomes with dyes.  

 take a picture with the aid of a microscope. 

  arrange the chromosomes in matching pairs by size. 
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Each chromosome is duplicated, with two sister chromatids joined along their length. 

 Homologous chromosomes: are two (twin) chromosomes that resembles it in (1) length, 

(2) centromere position and (3) staining pattern, which carry genes controlling the same 

inherited characteristics. 

 The two homologous chromosomes may have different versions of the same gene. 

Briefly: 

 A pair of homologous chromosomes has two nearly identical chromosomes, each of which 

consists of two identical sister chromatids after chromosome duplication. 

Homologous chromosomes 

 In human: 44 autosome chromosomes + 2 sex chromosomes. 

 In human male: Only 44 chromosomes are homologous chromosomes + one pair (= sex 

chromosomes) consist of X & Y chromosomes. 

 In human female: All 46 chromosomes are homologous chromosomes. Sex chromosomes 

consist of two X chromosomes. 
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Life cycle 

Gametes and the life cycle of a sexual organism 

 Life cycle of a multicellular organism is the sequence of stages leading from the adults of 

one generation to the adults of the next generation. 

 Have two sets of chromosomes, one inherited from each parent. 
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Cell Division 

 All human (also most animal & plants) body cells are diploid (2n) organisms because they 

contain pairs of homologous chromosomes. 

 In human sexual cells (= egg & sperm gametes) are haploid (1n) made by meiosis in ovary 

and testis. 

 Each gamete has a single set (1n) of chromosomes: 22 autosome chromosomes + two sex 

chromosomes (either X or Y) = 23 chromosomes. 

 
How meiosis halves chromosome number? 
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 By tracking one pair of homologous chromosomes:  

① Each of the chromosomes is duplicated during interphase (before mitosis). 

② the first division, meiosis I, segregates the two chromosomes of the homologous pair, 

packaging them in separate (haploid) daughter cells.  But each chromosome is still 

doubled. 

③ Meiosis II separates the sister chromatids.  Each of the four daughter cells is haploid and 

contains only a single chromosome from the pair of homologous chromosomes. 

Process of Meiosis 

 Meiosis, the process of cell division that produces haploid gametes in diploid organisms. 

 Two differences between mitosis & meiosis: 

First, in meiosis: 

1. Number of chromosomes is cut in half. 

2. Cell that has duplicated its chromosomes undergoes two consecutive divisions, called 

meiosis I and meiosis II and produce 4 haploid gametes. 

Second, in meiosis: 

 Exchange of genetic material - pieces of chromosomes — between homologous 

chromosomes. 

 This exchange process, called crossing over, occurs during the first prophase of meiosis. 

 

 

 

 

 

 

 

 

 



 
6 

 



 
7 

 

 

 

 



 
8 

 

 

Review: Comparing Mitosis and Meiosis 

 In mitosis and meiosis, the chromosome duplicates only once during interphase. 

 Mitosis includes one nuclear and cytoplasmic division (duplication, then division in half) 

producing two diploid cells. 

 Meiosis includes two nuclear and cytoplasmic division. (duplication, division in half, then 

division in half again) producing four haploid cells. 

 



 
9 

 

 

 
 

Definition 

Nucleosome: consists of DNA wound around several histone proteins. 

Cell cycle is the ordered sequence of events that extends from the time a cell is first formed 
from a dividing parent cell until its own division into two cells. 

Cytokinesis is the division of the cytoplasm into two cells. 

Karyotype:  A technique that breaks open a human cell in the metaphase of mitosis, stains the 
chromosomes with dyes, takes a picture with the aid of a microscope, and arranges the 
chromosomes in matching pairs by size. 

Homologous chromosomes: The two chromosomes of such a matching pair, carry genes 
controlling the same inherited characteristics. 

Meiosis is the process of cell division that produces haploid gametes in diploid organisms, 
with two important differences. 

Crossing over is an exchange of genetic material between homologous chromosomes during 
meiosis. 


