The Chromosomal Basis of Inheritance Notes
I. Chromosomal Alterations


Physical and chemical disturbances or errors during meiosis can cause mutations (changes in DNA sequences). They can also alter the number of chromosomes in a cell.

A.  Alterations of Chromosome Number

_______________________ = when _______________________________ move apart 
incorrectly during _______________, or when ____________________don’t separate 
during __________________.

[image: image1.png]Meiosis 1

P RN

A&
e A
p K/ \A ) p k/
& % rmndisjuncnionm \< >/
AN AN e AN AN

DS DA DA (DS DAN DAY |
n

n+1 +1 n-1 n-1 n+1 n-1 n n
Number of chromosomes

(a) Nondisjunction of homologous (b) Nondisjunction of sister
chromosomes in meiosis 1 chromatids in meiosis I

‘Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.




Leads to an abnormal # of chromosomes = _________________________
· If the chromosome is tripled = _________________________
· If a chromosome is missing = _________________________
· If more than 2 complete chromosome sets are present = ____________________
* It appears to be less detrimental to have an additional set of chromosomes than to 
add/ subtract 1 chromosome.

B.  Alterations of Structure

Breakage of a chromosome can lead to 4 types of rearrangements:
1.  ______________________ - a chromosomal fragment is _________ during cell division 
(= missing genes)

2.  ______________________ - a fragment joins onto a homologous chromosome, so a 

segment is _______________________.
3.  _____________________ - a fragment reattaches to the original chromosome in the 

   __________________________
4.  _____________________________ - a fragment joins a _____________________
  ___________________________________
C.  Human Disorders Associated with Altered Chromosomes

1.  ___________________: so harmful many types lead to miscarriage early in development. 

Ex: __________________________ (1/700 births in US) – an extra chromosome due to 
    _______________________ =  __________________ (often at chromosome _____), severely alters phenotype.  


* Highly correlated with maternal age at conception.

Karyotype for a girl with Down Syndrome
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2.  Nondisjunction of Sex Chromosomes

Seems to have fewer effects than aneuploidy in somatic cells - probably due to limited genes on Y chromosome and inactivation of X chromosome.

a.  ________________________________________: male w/very small testes, enlarged breast tissue and other feminine traits. Usually sterile, but normal intelligence.

b.  ___________________________________: males are typically taller, possibly more aggressive.

c.  ___________________________________: females non-distinguishable from XX except by karyotype, usually sterile.
d.  X (or _______: monosomy) = _________________________.  Female, but sex organs do not mature.  Short stature, usually sterile, webbed neck. Typically normal intelligence.
3.  _____________________ cause severe physical and mental problems.

Ex: __________________________, results from a specific deletion in chromosome 5.

Individuals are mentally retarded, have a small head with unusual facial features, and have a cry like a cat. This syndrome is fatal in infancy or early childhood.

4.  ___________________________ have been associated with some cancers.  
Ex: One type of leukemia (CML) results from transfer of pieces between chromosomes 22 and 9.

