
Bellwork 

 Many organisms reproduce via asexual and sexual reproduction.   

 How would we look if we reproduced mitotically? 

 



SC.912.L.16.17 

Meiosis Functions in Sexual Reproduction 



SC.912.L.16.14 

Describe the cell cycle, including the process of mitosis. Explain the role of 

mitosis in the formation of new cells and its importance in maintaining 

chromosome number during asexual reproduction 

SC.912.L.16.16 

Describe the process of meiosis, including independent assortment and 

crossing over. Explain how reduction division results in the formation of 

haploid gametes or spores. 

Other Standards Addressed: 



Let’s talk about SEX! 

Scientifically speaking, of 

course… 

Megan Malone 

Becky Waggett 

Dan Huber 

 

The Hook 



Which of the following transmits genes 

from one generation of a family to 

another? 
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1. RNA 

2. gametes 

3. somatic cells 

4. nucleotides 



Let’s Review… 
 Sexual reproduction involves the fusion of 

male and female gametes – 
 Sex cells, sperm and egg 

 The resulting cell is called a  

 zygote- 
 fertilized egg 



Homologous Chromosomes 

 Sexual reproduction depends in part on meiosis 

 meiosis - type of cell division that makes gametes 

 produces four cells,  

 each with half the number of chromosomes as the parent cell. 

 Forms sex cell…sperm and egg 

 occurs in the sex organs—the testes in males and the ovaries in females.  

http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/m/gmeiosis.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/m/gmeiosis.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/m/gmeiosis.html


Chromosome Number 
 Chromosome # is the same for 

 all cells of a single organism 

 cells from different male or female individuals of a single species 

 
All  normal Human females  



Karyotype 

 

 A display of the 46 

human chromosomes 

of an individual is 

called a karyotype 

 

http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/k/gkaryoty.html


Homologous Chromosomes 

 Homologous chromosomes: Twins!!! 

 Two chromosomes of each matching pair 

 Identical in size and shape and genes 

 You get one in the pair from mom, and the other from dad 

 

Mom Dad 



Genes on Homologous Chromosomes 
 Each homologous chromosome in a pair carries the same sequence of 

genes controlling the same inherited characteristics (height, eye color).  
 However, the two genes may be different versions.  

 Ex. Gene = eye color,   

o versions of eye color = blue, brown, green… 

 Ex. Gene = height,   

o versions = short, tall 

 

Eye Color 

Blue Brown 

Eye Color 



Homologous Chromosome vs. Sister Chromatid 

 Homologous chromosomes are different from sister chromatids 

 Homologous Chromosomes  

 Have the same sequence of genes on each chromosome in the pair 

 But may carry different versions of the same gene 

 Sister chromatids  

 are copies of a single chromosome that are attached to each other and are identical 

 Both chromatids contain EXACTLY  the same forms of each gene. 

Homologs  
Same Gene Different Versions 

Eye Color 

Height 

Blood Type 

Eye Color 

Height 

Blood Type 

Blue Blue Brown Brown 

Tall Tall Short Short 

A B B A Sister Chromatids 
A Copy! Identical! 



Sex Chromosomes 

 Humans have 23 homologous pairs of chromosomes.  

 #23 determine sex  sex chromosomes  

 Females have 23 homologous chromosomes 

 Males have 22 homologous chromosomes 



Sex Chromosomes 
 2 forms of the sex chromosome X & Y  

 Males have 1 X chromosome and 1 Y chromosome (XY at #23) 

 Females have 2 X chromosomes (XX at #23)  

 Most genes carried on the X chromosome do not have counterparts on the  Y 

 Y has genes that are not on the X 

 





Diploid and Haploid Cells 

 2 sets of chromosomes 

 1 inherited from each parent 

 ***key factor in the life cycles of all sexually reproducing organisms. 



Diploid 

 Almost all human cells are diploid 

 diploid : they contain two homologous sets of chromosomes.  

 Diploid number  

 total number of chromosomes (46 in humans) 

 (abbreviated 2n, as in 2n = 46).  

 

http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/d/gdiploid.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/d/gdiploid.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/d/gdiploid.html


Haploid Cells 
 haploid (half): cell with a single set of chromosomes, gametes  

 produced through the process of meiosis 
 Each gamete has a single set of chromosomes, one from each homologous pair. 

 gametes : sex cells , or egg and sperm cells 

 haploid number 

 humans, (abbreviated n) is 23.  

 

23 

23 

http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/h/ghaploid.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/h/ghaploid.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/g/ggamete.html
http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/g/ggamete.html


Based on the figure, which of the 

following statements is true? 

1. This cell is haploid 

2. This cell is diploid 



The best explanation for your answer in 

the previous question is 

1. Each chromosome 

consists of two 

chromatids. 

2. The cell contains 

two sets of 

chromosomes 



Haploid and Diploid cells 
 Fertilization 

 the nucleus/chromosomes of a haploid sperm cell from the father fuses 

with the nucleus/chromosomes of a haploid egg cell from the mother 

 

Homologous Chromosomes!!! 



Haploid and Diploid cells 
 zygote: fertilized egg, diploid 

 has two homologous sets of chromosomes, one set from each parent.  

 develops into a sexually mature adult with trillions of cells produced by mitosis.  

 Fertilization restores the diploid chromosome number 

 Zygote's 46 chromosomes are passed on to all other diploid body cells. 

 

Diploid Diploid 

Haploid 

Diploid 

2n=46 2n=46 

2n=46 

n=23 

http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/z/gzygote.html


The Importance of Meiosis 

 Producing haploid gametes by meiosis keeps the chromosome number 
from doubling in every generation.  

 If meiosis did not occur, cells involved in fertilization would produce new 
organisms having twice the number of chromosomes as those in the previous 
generation.  

 The alternation of meiosis and fertilization keeps the number of chromosomes 
in a species the same from generation to generation. 

46 
46 = 

??? 

92 
??? 





  Meiosis: 
    The Process  





Meiosis Versus Mitosis 

 2 major Differences   

 1st  major difference  

 Meiosis produces 4 new offspring cells,  

 each with 1 set of chromosomes 

o  1/2 the # of chromosomes as parent cell  

 Mitosis produces 2 offspring cells,  

 each with the same number of chromosomes as the parent cell.  

 2nd major difference 

 Meiosis involves the swapping of genetic material between homologous 

chromosomes-  

 crossing over 



The Two Meiotic Divisions  

 Meiosis consists of two distinct parts— 

 Meiosis I  

 Homologous chromosomes with sister 

chromatids, separate from one another 

 Meiosis II 

 Sister chromatids are separated much as they 

are in mitosis.  

 However, the resulting cells are haploid, 

NOT diploid. 

Meiosis I 

Meiosis II 





Prophase I 
 Meiosis adds 2 new steps to the mitosis 

routine.  

 1) Tetrads: 

 Homologous chromosomes to stick together 

along their length.  

 Homologous chromosomes are paired, and 

consist of four chromatids 

 Referred to as tetrads.  

 Attach to the spindle.  

 2) Crossing Over: 

 Sister chromatids in the tetrads exchange some 

genetic material 

http://www.pearsonsuccessnet.com/snpapp/iText/products/0-13-115075-8/glossary/terms/t/gtetrad.html


Metaphase I 

 Tetrads move to the middle of the cell 

 Line up across the spindle 

 



Anaphase I 
 Homologous chromosomes separate 

and migrate to opposite poles of the 

spindle.  

 Sister chromatids migrate together 

 Genes split in half. 

 This cell started with 4 chromosomes 

 There are only 2 chromosomes (each 

with 2 copies) moving to each pole. 

 



Telophase I and Cytokinesis 

 Chromosomes  arrive at the poles 

forming Haploid daughter nuclei 

 Each has only 1set of chromosomes 

 Each chromosome consists of 2 sister 

chromatids  

 Cytokinesis occurs with Telophase I 

 Forming 2 haploid daughter cells 

 

 Chromosomes in each daughter 

cell are still duplicated. 

 

Homologous 
Chromosome Partners 

Separate,  

 Genes 
are split 

50:50 





Prophase II: 
 In each haploid daughter cell: 

 Spindle forms, attaches to centromeres, and moves individual 

chromosomes to the middle of the cell. 

 



Metaphase II: 

 The chromosomes line up in the middle of the cell  

 Spindle microtubules attached to each sister chromatid 

 



Anaphase II: 

 The sister chromatids separate and move to opposite poles. 

 



Telophase II and Cytokinesis: 

 Chromatids arrive at the poles 

 Now considered individual chromosomes 

 Cytokinesis splits the cells 

 The process of meiosis is completed 

 Final result: 

 4 haploid daughter cells  

 



Doing it on the table: 

Mitosis and Meiosis comparison 



Doing it on the table: 

Mitosis and Meiosis comparison 

 Read your Assumptions and Procedure 

 3 posters 

 Mitosis 

 Meiosis I 

 Meiosis II 

 Pipe cleaner chromosomes 

 2 sets of Homologous chromosomes 
 Pink and red 

 Dark blue and light blue 

 Sister chromatids 
 Held together at centromere 

 



Doing it on the table: 

Mitosis and Meiosis comparison 

 Walk your pipe-cleaner chromosomes through: 

 Mitosis 

 When you have the process down, show your teacher 

 Your teacher will check you off  

 You will record the correct process on your Summary Sheet 

 Repeat for: 

 Meiosis I & 

 Meiosis II 

 Complete the Worksheet questions 

 



http://botit.botany.wisc.edu/images/130/Meiosis/Lilium_microsporogenesis/Meiosis_1.php
http://botit.botany.wisc.edu/images/130/Meiosis/Lilium_microsporogenesis/Meiosis_II.php


Meiosis         vs.        Mitosis  

(All 46) 

(All 46) 

(Line up in 

23 pairs.) 

(23 in each) 


