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!)

Biotechnology (the use of technology in Biology)


1.  Forensic Scientist:  use DNA to identify criminals or dead bodies


2.  Anthropologists:  use DNA to track migration routes of ancient peoples


3.  Environmental Conservationists:  use DNA to track endangered species


4.  Genetic Engineering:  changing the genetic code of bacteria to make human proteins 
  
      such as insulin


5.  Gene Therapy:  introducing healthy DNA into cells with damaged DNA.  The 
 
      healthy DNA will take over the cells production of a certain protein for a short time.  
 
      (ex:  cystic fibrosis)


6.  Cloning:  asexual reproduction of an organism that naturally could not do this



-Dolly the sheep was the first animal cloned in 1996



-died early due to premature aging & age related diseases



-human cloning has been banned in most countries


7.  Vaccines:  contain all or part of an infectious agent that is then injected into the body 


      is small doses to stimulate immunity


8.  Recombinant DNA:  splicing together genes of two different species of organisms



-spider venom gene added to corn to deter deer from eating it in fields



-antifreeze gene from deep water fish added to strawberries to protect from frost



-bacterial genes added to roses to protect against certain diseases


9.  Genetically Modified foods (GM foods):  also known as Frankenfoods



-began with a tomato that had a mold inhibiting gene added to it to enhance shelf 


  life



-now nearly 60% of all foods in the USA are GM



-most European countries have banned genetically modifying foods



-starving countries will turn away GM foods



-people are worried because it has never been scientifically tested yet the US 

             public eat it everyday

