Biology  Chp 12

Human Genetics

I.  Chromosomes and Inheritance


A.  Chromosomes



1.  Sex Chromosomes:  pair of chromosomes that determine the gender of



     an organism




a.  Discovered by Morgan while studying Drosophlia in the early




     1900s




b.  X and Y, XX is a female, XY male




c.  Common in most animals, but lacking in most plants



2.  Autosomes:  all remaining chromosomes not involved in sex



     determination



3.  Sex Determination




a.  All Eggs will by X, Sperm are half X and half Y (Explain)




b.  SRY Gene:  found only on the Y chromosome





1.  Codes for the gonads to be testes (Male)





2.  Females with only Xs don't get the gene and the gonads





     will be ovaries


B.  Effects of Gene Location



1.  Sex-Linked Genes




a.  Morgan found a white-eyed male fruit fly, normally red




b. Crossed it with a red eyed female and got all Red eyed offspring



      
     (What did this tell him)




c.  Crossed the Red eyed F1 Males with Red F1 Females




d.  Result was expected 3 red to 1 white ratio, but all the white




     eyed flies were Males




e.  The gene for eye color in fruit flies is on the X chromosome and 




     the Y chromosome does not play a role




f.  Sex-Linked Trait:  a trait coded for by an allele on a X or Y




    chromosome




g.  X-Linked Genes:  found on the X chromosome




h.  Y-Linked Genes:  found on the Y chromosome




i.  Because males have only one X chromosome they will exhibit




    any X linked gene



2.  Linked Genes




a.  Linked Genes:  pairs of genes that tend to be inherited together




b.  Linkage Group:  set of linked genes (Genes on the same




     chromosome)



3.  Chromosome Mapping




a.  Chromosome Map:  a diagram that shows the linear order of




     genes on a chromosome


C.  Mutations



1.  Mutation:  the change in the nucleotide sequence of DNA on a gene



2.  Germ-cell Mutation:  occur in an organisms gametes




a.  don't affect organism, but do affect offspring



3.  Somatic-cell Mutations:  take place in an organisms body cells and can


 
      affect them.




a.  can't be inherited



4.  Lethal Mutations:  cause death, often before birth



5. Mutations can also cause good changes.



6.  Chromosome Mutations:  involve changes in the structure of a



     chromosome or the loss or gain of a chromosome




a.  Deletion:  loss of a piece of chromosome




b.  Inversion:  piece of a chromosome breaks off, flips around




     and reattaches




c.  Translocation:  piece of chromosome breaks off and attaches to




     a nonhomologous chromosome




d.  Nondisjunction:  chromosomes fail to separate during meiosis





1.  one gamete receives an extra chromosome and another





     receives one to few





2.  Monosomy:  gamete with only one chromosome in a





     pair





3.  Trisomy:  gamete with 3 chromosomes in a pair





4.  Trisomy 21:  Downs syndrome



7.  Gene Mutations




a.  Point Mutation:  the substitution, addition, or removal of a




     single nucleotide




b.  Substitution:  one nucleotide replaces another





1.  can change one amino acid




c.  Frameshift Mutation:  one or more nucleotides are lost causing 




     all remaining codons to be incorrect




d.  Insertion Mutation:  one or more nucleotides are added to a




     gene





1.  can result in a frameshift

II.  HUMAN GENETICS


A.  Inheritance of Traits

1.  Pedigrees:  a diagram that shows how a trait is inherited over several



     generations




a.  Explain Key on Example on page 241



2.  Patterns of Inheritance:  the expression of genes over generations




a.  Carriers:  an individual that has one copy of a recessive allele





1.  don't show trait, but can pass it on to offspring


B.  Genetic Traits and Disorders



1.  Genetic Disorders:  diseases or disabling conditions that have a genetic



      basis



2.  Polygenic Inheritance:  traits influenced by several genes




a.  most human traits




b.  Skin Color:  3 to 6 genes each with two possible alleles





1.  Melanin:  brownish black pigment





2.  One allele codes for low pigment the other high





3.  the more high pigment alleles the darker your skin color




c.  Eye color, Hair color and height are also polygenic



3.  Complex Characters:  Characters that are influenced by both the



     environment and by genes




a.  Skin color:  exposure to sun




b.  Height:  unknown number of genes, but nutrition and disease




     also influence height




c.  Breast Cancer can be random or run in families





1.  A diet high in saturated fat seems to be a environmental





     contributor 



4.  Multiple Alleles:  Genes with 3 or more alleles




a.  Blood Types in Humans:  3 Alleles IA, IB, i





1.  IA and IB are co dominant




Blood Type


Genotype




     A




     B




     AB




     O



5.  Incomplete Dominance:  neither trait is dominant and the result is



     a intermediate between the two




a.  Straight Haired parent and Curley Haired parent will produce




     a child with wavy hair.  (Straight and Curley are homozygous)



6.  X-Linked Traits:  a complex character determined by the X Gene




a.  Shows up in Males because a male inherits his X chromosome 




     from his mother




b.  Red/Green Colorblindness is an example:  genes on the X




     chromosome code for proteins that absorb red and green light



7.  Sex-Influenced Traits:  male and females show different phenotypes



     even when they have the same genotype




a.  Male-Pattern Baldness:  occurs in men, but rare in women





1.  Male hormone Testosterone activates the gene that 





     causes it.  Females don't produce testosterone 



8.  Single-Allele Traits:  a single allele of a gene controls single allele



     traits




a.  More than 200 human traits are controlled by a single dominant



                 allele




b.  Huntington's Disease:   caused by a single dominant allele





1.  Shows up in a persons 30 to 40s as forgetfulness and 





     progresses to mental illness and death





2.  Because it is dominant children have a 50% chance of





     contracting the disease





3.  Problem why?


C.   Detecting Genetic Disease



1.  Genetic Screening:  an examination of a persons genetic makeup




a.  may include blood tests, karyotypes, or direct DNA tests




b.  Amniocentesis:  removal of some amniotic fluid from a




     pregnant women





1.  more than 200 genetic disorders can be detected




c.  Chorionic villi sampling:  sample of the cells derived from the




     zygote



2.  Genetic Counseling:  informing a couple of possible genetic problems



      with offspring


D.  Treating Genetic Disease



1.  Various methods used




a.  PKU:  Diet



2.  Gene Theropy:  replacing the defective gene




a.  still in developmental stages




b.  Difficult WHY?
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