
Part I:  Meiosis and Sexual Life Cycles 
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OVERVIEW 

 Genetics is the scientific study of heredity and 

variation. 

 Heredity is the transmission of traits form one 

generation to the next. 

 Variation is demonstrated by the difference in 

appearance that offspring show from parents and 

siblings.   
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CHROMOSOMES 

 DNA of a eukaryotic cell is packaged into 

chromosomes within the nucleus 

 Every living species has a characteristic number of 

chromosomes 

 Humans 46    Yeast 16    Fruit fly 4    Oak tree 24 

 Each chromosome consists of a single long DNA 

molecule elaborately coiled in association with 

various proteins 

 One chromosome includes several hundred to a 

few thousand genes 

 A gene’s specific location along the length of a 

chromosome is called the gene’s locus 

• Latin meaning “place” 

• Plural - loci 
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ACQUIRING GENES FROM PARENTS 

 Children inherit genes from parents 

 Genes are the units of heredity, and are made up 

of segments of DNA 

 Each segment is made up of a specific sequence of 

nucleotides. 

 Inherited information is passed on in the form of 

each gene’s specific sequence of DNA nucleotides.   

 Remember A, T, C, G (review Macromolecules unit….) 

 Just as written information is communicated in the 

form of a meaningful sequence of letters….. 

 Genetic information is written in the form of a 

meaningful sequence of nucleotides….ATGGTCTECGGAT 

 Just as your brain translates the word apple into a 

mental image of a fruit, cells translate genes into 

freckles and other features.   

 Genome is an organisms entire complement of 

DNA 
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ASEXUAL v. SEXUAL REPRODUCTION 

 In asexual reproduction, one parent produces 

genetically identical offspring by mitosis.  

 Clone – is a group of genetically identical individuals 

from the same parent.    

 In sexual reproduction, two parents give rise to 

offspring that have unique combinations of genes 

inherited from the two parents.   

 DNA comes from both parents through gametes 

 Advantage:  ensures offspring are a genetic mix of 

both parents - results in greater genetic variation! 

 Fertilization and meiosis alternate in sexual life 

cycles.   

 Fertilization is actual process of gametes (egg and 

sperm) fusing resulting in an embryo that is diploid (2n) 

 A life cycle is the generation to generation sequence of 

stages in the reproductive history of an organism.   
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DIPLOID AND HAPLOID 

 Somatic cells (body cells) are diploid.   

 A diploid cell has “two sets” of chromosomes (2n) 

 For humans the diploid number is 46 (2n = 46) 

 Each body cell has 23  pairs of chromosomes for a total of 

46 chromosomes per somatic cell (2n = 46) 

 One set inherited from each parent  

 

 Gamete cells (egg or sperm) are haploid 

 A haploid cell contains a single set of chromosomes (n) 

 For humans the haploid number is 23 (n = 23) 

 A female egg and a male sperm each only have 23 

chromosomes 

 Each set of 23 consists of 22 autosomes and a single 

sex chromosome 

 In an unfertilized egg (ovum), the sex chromosome is X 

 In a sperm cell, the sex chromosome may be either X or Y 
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 SOMATIC CELLS AND GERM CELLS  

 Somatic Cells are body cells that make up most 

of the tissue and organs in your body 

 Somatic cells under go mitosis to produce more diploid 

somatic cells 

 Somatic cells are diploid and genetically identical 

 Germ Cells make up reproductive organs (ovaries 

and testes) 

 Germ cells undergo meiosis to produce haploid 

gametes from diploid germ cells 

 Gametes are sex cells – eggs and sperm 

 Gametes are haploid and genetically unique 

 Meiosis – form of nuclear division that divides a 

diploid cell into haploid cells 
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HOMOLOGOUS CHROMOSOMES 

 Homologous chromosomes are chromosome pairs 

of the same length, centromere position, staining 

pattern, and gene possession for the same 

characters 

 One homologous chromosome is inherited from the 

organism’s mother and the other from the father.  

 Both chromosomes of a homologous pair carry genes in 

the same location for the same inherited trait.   

 Humans have 23 pairs of chromosomes  

 Each pair (except the 23rd pair) is made up of 2 

homologous chromosomes 

 Not necessarily alike in the alleles present 
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 KARYOTYPE 

 An organized display of chromosomes in a body 

cell.   

 During mitosis chromosomes become condensed 

enough to be visible in a light microscope 

 Because chromosomes differ in size, in the positions of 

their centromeres, and in the pattern of bands 

produced when stained they can be distinguished from 

one another.   

 Chromosomes are arranged in pairs, starting with 

the longest chromosomes 

 The resulting display is called a karyotype 

 In humans 22 of the 23 pairs will be homologous and 

are called autosomes 

 Pair 23 will not be homologous and are called sex 

chromosomes 
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AUTOSOMES AND SEX CHROMOSOMES 

 Autosomes – pairs 1-22 

 Contain genes for characteristics not 

directly related the sex of an organism 

 Sex chromosomes – pair 23 

 Contain genes that directly control the 

development of sexual characteristics.   

 In the egg, the sex chromosome is always 

an X chromosome 

 X chromosome – larger than Y; female 

sex characteristics; also contains many 

genes not related to sexual 

characteristics 

 In the sperm, the sex chromosome can be 

an X chromosome or an Y chromosome 

 Y chromosome – smallest chromosome, 

male sex characteristics  

5/8/2014 Ms. Averett 10 



 SEX CHROMOSOMES ARE NOT ALWAYS 

HOMOLOGOUS 

 Human females WILL have a pair of homologous X 

chromosomes  (XX) 

 Human males WILL NOT have a pair of 

homologous chromosomes.   

 They will have one X and one Y (XY) 

 Only parts of the X and Y are homologous 

 The X has genes not found on the Y 

 The Y has genes not found on the X 

 The Y is tiny compared to the X 

 Because they determine the sex of an individual they 

are called the sex chromosomes.   
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Mitosis vs. Meiosis 

 Mitosis – form of nuclear division that divides a 

diploid cell into diploid cells 

 Creates 2 genetically identical diploid cells 

 Somatic cells undergo mitosis to repair, replace and 

grow new body cells; involved in asexual reproduction 

 “DNA is copied once and divided once” 

 Meiosis – form of nuclear division that divides a 

diploid cell into haploid cells 

 Needed for sexual reproduction 

 Creates 4 genetically unique haploid cells 

 Germ cells in reproductive organs undergo meiosis to 

form gametes for sexual reproduction 

 “DNA is copied once but divided twice” 
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