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Chapter 3 
Cytogenetics 
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Cytogenetics 
  Study of microscopically observable alterations in chromosomes 
  1 in 150 live births, leading cause of mental retardation 
  Majority lost prenatally: this is the major cause of pregnancy loss 
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Describing Chromosomes 
  Centromere – constricted area toward center 
  Telomere – tips of chromosomes 
  Long arm – q 
  Short arm – p 
  Metacentric – arms of equal length 
  Acrocentric – centromere near one telomere 
  Submetacentric – centromere between middle and telomere 
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Numerical Chromosome Abnormalities 
  Euploidy – cell has a multiple of 23 chromosomes 
  Haploid (one member of each pair) – gametes 
  Diploid (two copies of each pair) – somatic cells 
  Triploid – 3 copies of each, 69 total 
· 1 in 10,000 births, do not survive 
· egg fertilized by two sperm 
  Tetraploid – 4 copies of each (92 total) 
· very rare, lethal 
· egg fertilized by three sperm 
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Aneuploidy 
  Deviation from the normal number of chromosomes due to loss or gain of specific chromosomes 
  Generally caused by nondisjunction 
  All autosomal monosomies are lethal 
  Trisomies compatible with survival to term with chromosomes 13, 18 and 21 
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Trisomy 21 – Down Syndrome 
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Autosomal Trisomies 
Trisomy 21 – Down Syndrome 
Trisomy 18 – Edwards Syndrome 
Trisomy 13 – Patau Syndrome 
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Sex Chromosome Aneuploidies Turner syndrome (45, X)


 


385425 >>> 00:23:28 

SLIDE 11 of 29 
Sex Chromosome Aneuploidies Kleinfelter syndrome (47, XXY) 
  1 in 1000 males 
  Sterile 
  Taller than average 
  Abnormally long arms and legs 
  Gynecomastia 
  IQ 10-15 points below siblings 



Courtesy Jorde et al: Medical Genetics, 2/ed, 2000 
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Structural Chromosome Abnormalities 
  Clastogens may break chromosomes 
  Balanced alterations result in no loss or gain of genetic material 
  Unbalanced alterations result in loss or gain of genetic material 
  Those that happen in germline can be transmitted to offspring 
  Those that happen in somatic cells can cause cancer 
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Reciprocal Translocation Examples 
  Reciprocal translocation of #9 and #22 (Produces Philadelphia chromosome) Alters abl oncogene, leads to CML 
  Reciprocal translocation of #8 and #14 Results in overproduction of myc oncogene Leads to Burkitt’s Lymphoma 
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Deletions (Examples) 
  Interstitial deletions 
Prader-Willi and Angelman syndromes 
(Chromosome 15) 
  Terminal deletions 
Cri-du-chat syndrome 
(Chromosome 5) 
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Ring Chromosome 
  A deletion occurs on both tips of a chromosome causing fusion of the ends. 
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Isochromosome 
  Two copies of one arm, none of the other 
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Fluorescence In Situ Hybridization 
  Chromosome-specific DNA segment is labeled with a fluorescent tag to create a probe 
  Probe is hybridized with patient’s chromosome 


385515 >>> 01:03:32 

SLIDE 29 of 29 
Spectral Karyotyping 




