Advanced Biology Chapter 12/13: Human Genetics & Biotechnology 'In A Nutshell'

Sex-linked Traits


-Trait found on sex chromosomes (X or Y)


-Females are usually carriers


-Males usually show the characteristic


-Most sex-linked traits are found on the X chromosome

Linked Genes


-Genes close together on a chromosome tend to be inherited together


-Crossing over in meiosis helps to 'mix' this up to add genetic variability

Polygenic Traits (multiple genes)


-More realistic look at how characteristics are inherited


-Instead of being determined by single genes most are determined by multiple genes


-Skin color: 6 genes




-Eye color:  20 genes


-Adds to genetic variability of species

Pedigree Charts


-used by geneticists to track genetic traits in a family over several generations


-carriers:  do not show the characteristic or disease themselves but carries the gene 


-common symbols:  
squares: males





circles: females





color-filled:  have the disease





empty:  does not have the disease





half-filled:  carrier

Mutations


-Lethal mutations: cause organism to die before birth or shortly thereafter


-Beneficial mutations:  most are this type and go unnoticed unless there is an 
 
 
 environmental stressor that brings it out 



-ex:  a small percentage of humans can survive a huge dose of UV radiation, 


 allowing the human race to continue)


-provides an evolutionary advantage over other species

      1.  Body-cell mutations



-happen in body cells (not sex cells)



-individual has the disease but cannot pass onto offspring

      2.  Germ-cell mutations



-happen in sex cells (sperm & egg)



-individual does not have the disease but can pass it onto offspring

      3.  Chromosome mutations: involve the entire chromosome



a.  deletion:  a piece of the chromosome is broken off and lost or deleted



b.  inversion:  a piece of the chromosome is broken off and reattaches incorrectly



c.  translocation:  a piece of the chromosome is broken off and reattaches to the 


     WRONG chromosome



d.  nondisjunction:  when two homologous pairs do not separate properly in 



     meiosis resulting in some gametes (sperm or egg) with too many chromosomes 

     and other with too little chromosomes)



     -most common form of chromosome mutation



    -results in trisomy (such as Downs Syndrome – trisomy 21) or monosomy 


                (such as Turners Syndrome – monosomy X)  mutations

      4.  Gene mutations:  involve only a single gene/happe during DNA replication



a.  substitution:  one nucleotide replaces another



b.  insertion:  one or more additional nucleotides are added to the gene



c.  frame-shift:  one side of the DNA strand is shifted, causing all base pairs to be 



     incorrectly aligned (like when you button your shirt incorrectly!)

