Biology Review Sheet - Goal #3
3.1:  Explain how traits are determined by the structure and function of DNA.

3.2:  Understand how the environment, and/or the interaction of alleles, influences the expression of genetic traits.

3.3:  Understand the application of DNA technology.  
3.4:  Explain the theory of evolution by natural selection as a mechanism for how species change over time.  

3.5:  Analyze how classification systems are developed upon speciation.

Nucleotide Structure - Sugar, phosphate, and nitrogen base

DNA Structure  
-Sugar/phosphate on sides




-“complementary” base pairs in middle (A=T, C=G) held by 




  Hydrogen bonds




-double helix
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DNA Function - the sequence of nitrogen base pairs determines the order of amino acids during protein synthesis

DNA Replication - occurs during “S” phase of the cell cycle; 2 exact copies
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Protein Synthesis - production of proteins based on DNA sequence


-amino acids linked by peptide bonds to form polypeptides


-polypeptide chains form protein molecules


-proteins can be structural or functional (hormones-ex.insulin or enzymes)

1.  Transcription - making mRNA copy of DNA in nucleus and taking it to ribosome
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2.  Translation - tRNA brings amino acids to ribosome and puts them in the correct order
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Mutations - any change in the DNA sequence


-addition - results in extra letter (A,T,C, or G)


-deletion - results in missing letter


-substitution - exchanges one letter for another

*Only mutations that occur in gametes/sex cells (sperm or egg) can be passed on.

Meiosis - cell division during the production of gametes

-2 cell divisions resulting in 4 cells containing ½ the number of chromosomes as


 parent 


-Crossing over and independent assortment lead to greater genetic variation


-Nondisjunction - failure of chromosomes to separate properly; leads to incorrect


 number of chromosomes (ex. Down’s syndrome - 3 #21)
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Chromosomes contain segments of DNA that code for proteins called genes.

Alternate versions of the same gene are called alleles.

Karyotype - can only tell gender and if there is a chromosomal abnormality
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Inheritance
Punnett Square


-Phenotype - what organism looks like


-Genotype - genetic makeup
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Other types of Inheritance

-Incomplete dominance - shows intermediate (snapdragons:  red x white = pink)

-Codominance - both traits show up (cows:  red x white = roan)


-Polygenic - controlled by multiple genes (skin/eye/hair color)

-X-linked - gene on X chromosome (shows up more in males)

Blood Types


A
IAIA or IAi






B
IBIB or IBi


AB
IAIB

O
ii
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Pedigree
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Effects of environment on gene expression.

-tobacco use and cancer


-diet/exercise and diabetes or heart disease

Gel Electrophoresis (DNA fingerprinting) - crime scene and paternity testing


-restriction enzymes cut DNA at specific sites


-smaller fragments move further down the gel
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Transgenic Organisms - contain DNA from another organism

-ex. Using bacteria to make human insulin

Gene Therapy - attempting to treat a genetic disorder by fixing the affected gene

-ex.  Cystic fibrosis, SCID

Evolution by Natural Selection
Earth 4.6 billion yrs old


-early atmosphere = no oxygen


-1st organisms = anaerobic prokaryotes (then photosynthetic prokaryotes, 


  eukaryotes, and finally multicellular organisms)

Evidence of Evolution


-Fossil Record - can look at extinct species and compare to modern ones



-ex.  Horses
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-Biochemical (molecular) Similarities - comparing DNA and amino acid sequence


-Anatomy - looking at structures that have a common origin (proof of common 


 ancestor)
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Natural Selection

-there is variety within a population


-some varieties are more favorable


-there will always be limited resources


-organisms with favorable adaptations survive, reproduce, and pass on their allele


-accumulation of favored alleles lead to changes in species over time



-geographic isolation - a population is divided, each group changes 


 differently, become too different to be able to reproduce

Immunity

-role of natural selection in antibiotic resistant bacteria and pesticide resistant 


 insects 


-passive immunity - antibodies created by another and given to you (mother’s 


 milk)


-active immunity - you make the antibodies (you either get the infection or get 


 a vaccine)

Classification

-Aristotle - first classified everything as plants and animals


-Linnaeus - developed current model of classification



-Kingdom, Phylum, Class, Order, Family, Genus, Species (full)



-Scientific Name = species name (binomial nomenclature)




-Homo sapiens (1st word is genus, both together tell species)

*Classification can change as technology improves and as we find out new information.

Dichotomous key
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Dichotomous Key to Representative Birds

1.2, The beakis relatively long and slender... erthidea
b. The beak is relatively stout and heavy. goto2

2. a. The bottom surface of the lower beak s flat and straight ... Geospiza
b. The bottom surface of the lower beak is curved..... ~got03

3.a. The lower edge of the upper beak has a distinct ben Camarhynchus
b. The lower edge of the upper beak is mostly flat . Platyspiza





Phylogenetic Tree (Cladogram)

-know how to tell most related and least related
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