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• A Karyotype is a photograph that shows the complete diploid 
set of chromosomes grouped together in pairs, arranged in 
order of decreasing size.
• A genome is the full set of genetic information that an organism carries 

in its DNA.

• Humans contain 46 chromosomes
• 2 of the 46 chromosomes are sex chromosomes because it determines 

the sex of an individual
• Females have 2 copies of the X chromosome (XX)

• Males are XY

• The remaining 44 chromosomes are autosomes as it does not 
determine the sex of an individual
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Genetics of sex

•Women & men are very different, but just a few 

genes create that difference

• In mammals = 2 sex chromosomes 

•X & Y

• 2 X chromosomes = female: XX

•X & Y chromosome = male: XY

X Y

X X
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A KARYOTYPE

homologous chromosomes
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Homologous Chromosomes

two copies

2 Types of Cells
 Body cells

 called somatic cells

 diploid chromosomes 
are in pairs ( 46=23 pairs 
for humans)

 1 set from mom, 1 set 
from dad

 Reproductive cells

 egg & sperm

 called gametes

 haploid no pairs (only 
23 single chromosomes)
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What can be determined from 
looking at a karyotype?

What’s Wrong with This Karyotype?
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•Sex linked genes 

Sex-linked traits

•Sex chromosomes have other genes on 
them, too
•especially the X chromosome
•hemophilia in humans
•blood doesn’t clot

•Duchenne muscular dystrophy in humans
• loss of muscle control

• red-green color blindness
• see green & red as shades 

X Y

X X
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Sex-linked traits
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sex-linked recessive

2 normal parents,

but mother is carrier
HH HhxXHY XHXh
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nondisjunction
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pedigree chart
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Manipulating DNA

Tools of molecular biology

•Genetic engineering

restriction enzymes
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Cutting DNA

•DNA “scissors”

• enzymes that cut DNA

• restriction enzymes

• used by bacteria to cut up DNA of 

attacking viruses

• EcoRI, HindIII, BamHI

• cut DNA at specific sites

• enzymes look for specific base sequences

GTAACGAATTCACGCTT
CATTGCTTAAGTGCGAA

gel electrophoresis
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Personal Identification

Personal Identification
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•Polymerase chain reaction (PCR)

Polymerase Chain Reaction (PCR)
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•Polymerase chain reaction (PCR)
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