AP Biology

Mendelian Genetics – Part 5
(Associated Learning Objectives: 1.14, 1.15, 1.16, 2.31, 2.32, 2.33, 3.1, 3.9, 3.11, 3.12, 3.13, 3.17, 4.1)
Important concepts from previous units:
1) There are also gene errors – point mutations and reading frame mutations.
I. Chromosomal Errors than can occur:
A. These could occur during Mitosis or Meiosis.
1. They would occur during the Anaphase Stages where chromosomes are moving.
2. They could also occur during Crossover where gene DNA segments are moving.
B. Two types of errors can occur:
1. Chromosomal Number (Aneuploidy means “Abnormal number of chromosomes”)

a. This is the result of non-disjunction. “Failure to separate” during Anaphase.
b. Trisomic - Three of 1 kind of chromosome.)
c. Monosomic - Missing one, the other half of the pair. (It is located in the Trisomic gamete.)

d. Polyploidy - Many extra sets of chromosomes.
i. 3n (triploid) - Three “halves” are in this cell.
ii. 4n (tetraploid) - Four “halves” are in this cell.
iii. Deadly in most animals; Plants not really affected because they are simple organisms.
2. Individual Chromosome Structure 
a. These occur because of faulty crossover
b. Deletion – Chromosome segment is “missing”. It got stuck on the other homologous chromosome during crossover.
c. Duplication – A chromosome segment was “copied” twice. Two genes on one chromosome.  It is “missing” from the other homologous chromosome.
d. Inversion – A chromosomal segment is “backwards”. It was inverted (“backwards”) during crossover.
e. Translocation – A chromosomal segment is attached to a different autosome. It accidentally broke loose and ended up on another chromosome.
II. Syndrome

A. This term refers to an organism “possessing” the identifying traits of a particular genetic disorder.
B. Human Genetic Disorders due to two abnormal chromosomal number:
1. Down’s Syndrome 
a. This affects about 1 in 700 births.
b. This individuals possess an extra 21 Autosome (A.K.A. Trisomy 21)

c. General syndrome features – mental retardation, flat face, squinted eyes, small.
d. Mainly the result of women of advanced age having babies.
III. Extranuclear DNA (“extra” means “outside of”)
A. DNA that is located outside the nucleus in organelles. (These are Mitochondria, Chloroplasts, and Plastids.)

B. Mitochondria inherited from the mother inside the egg. They are exactly alike. (Helps in Criminal Forensics cases trying to establish relationship between individuals.)

C. Mitochondrial Myopathy - These mitochondria lack the ability to make large quantities of ATP because they posses faulty DNA for making some of the enzymes or proton pump proteins in the cellular respiration process.)

1. General Characteristics: These individuals are very tired all the time.

