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5.6 Chromosomal 
Inheritance 

ENDURING UNDERSTANDING 

SYI-3 Naturally occurring diversity among and 
between components within biological systems 

affects interactions with the environment. 

SYI-3.C Explain how chromosomal inheritance 
generates genetic variation in sexual reproduction 

 Segregation, independent assortment of chromosomes, and fertilization result in 
genetic variation in populations. 

  (Remember 5.2, 5.3) 

SYI-3.C Explain how chromosomal inheritance 
generates genetic variation in sexual reproduction 

 The chromosomal basis of inheritance provides an understanding of 
the pattern of transmission of genes from parent to offspring. 

  (Remember 5.3) 

SYI-3.C Explain how chromosomal inheritance 
generates genetic variation in sexual reproduction 

 Certain human genetic disorders can be attributed to the inheritance 
of a single affected or mutated allele or specific chromosomal 
changes, such as nondisjunction. 

Hypertrichosis 

Sickle Cell Anemia (Chromosome 11) 
– Autosomal Recessive 

– Example of Pleiotropy (single gene effects many aspects of an individual's 
phenotype) 

• Blood cells are abnormal 

• Symptoms are anemia, weakness, heart attack. 
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Tay-Sachs Disease (Chromosome 15) 
– Autosomal Recessive 

– Usually among Jewish people in the U.S. of central and eastern European 
descent. 

– Lipid accumulation in the brain 

– Symptoms not initially apparent 

– Development slow at 4-8 months, child gradually becomes blind, develops 
seizures, eventually becomes paralyzed, dies by age of three or four. 

– No treatment or cure 

 

Huntington Disease (Chromosome 4) 
– Autosomal Dominant 

– Affects one in 20,000. 

– Progressive degeneration of brain cells, which in turn causes severe muscle 
spasm, personality disorders, and death. 

– Most appear normal until they are of middle age. 

Color Blindness (X Chromosome) 

– Sex-Linked Recessive 

– Mutations of genes coding for green or red-sensitive 
cone cells. 

– Inability to perceive green or red. 

Nondisjunction 
– Failure of chromosomes to separate 
– More common during meiosis I than 

meiosis II 
– Can occur in mitosis. 
– Types 

• Monosomy: missing one 
chromosome 

• Trisomy: three of one type of 
chromosome. 

• Polyploidy 

» More than two 
complete sets of 
chromosomes 

» Create triploids [3n], 
tetraploids [4n], etc. 

» A major evolutionary 
mechanism in plants. 

 

Karyotypes 
– Picture of chromosomes 
– Cells are treated and photographed just 

prior to dividing.  
– Chromosomes are sorted and arranged by 

homologous pairs  
– Organized according to size, shape, and 

banding pattern in metaphase 
– Cells are obtained through chorionic villi 

sampling and amniocentesis 
– Used to diagnose chromosomal 

abnormalities. 

Down Syndrome (Trisomy 21) 

– Nondisjuction  at 21 

– Appearance includes; excess skin at the nape of the neck, flattened nose, 
single crease in the palm of the hand, small ears, small mouth, upward 
slanting eyes 

– Down syndrome is the most common single cause of human birth defects. 
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Klinefelter Syndrome (XXY) 

– Nondisjuction of sex chromosomes 

– Feminization, sterile, underdeveloped testes. 

Other Disorders 
– Jacob’s Syndrome 

• XYY males 

• Learning problems at 
school  

• Delayed emotional 
maturity 

• Tall, thin, acne 

• Not overly aggressive 

– Turner’s Syndrome 

• XO females 

• Short, webbed neck, no 
puberty. 

Other Disorders 
– Cystic Fibrosis (chromosome 7) 

• Most common lethal genetic disease 
in Caucasians in U.S. 

• About 1 in 20 Caucasians is a carrier, 
and about 1 in 2,500 births has this 
disorder. 

• Production of viscous form of mucus 
in the lungs and pancreatic ducts. 

• New treatments have raised average 
life expectancy to 28 years. 

 

Other Disorders 
– Hemophilia 

• X linked recessive 

• About 1 in 10,000 males. 

• Impaired ability of blood to clot. 

• Hemophiliacs bleed externally after an 
injury and also suffer internal bleeding 
around joints. 

 


