Advanced Biology Chapter 10:  DNA, RNA & Protein Synthesis 

'In A Nutshell'

The Discovery


Frederick Griffith



-looking for vaccine or cure for pneumonia caused by Strep. Pneumoniae


-discovered transformation instead (where bad S type bacteria can turn good R 



  type bacteria bad)


Oswald Avery



-interested in Griffith's transformation & wanted to know what was being 



 transferred



-set up three experiments isolating DNA, RNA and protein



-concluded that DNA was the material being transferred to cause transformation


Hershey & Chase



-supported Griffith and Avery's results by repeating their experiments using high-



  tech equipment


Watson & Crick



-discovered the shape of DNA as the double helix


-were awarded the Nobel Peace Prize but excluded Rosalind Franklin who 



  assisted in the discovery

The Double Helix (spiral staircase or twisted ladder)


-Handrails are made up of alternating sugars and phosphates


-Steps are made up of nitrogenous base pairs



-Nitrogenous base pairs are put into two categories:  Purines and Pyrimidines



-Purines are Adenine (A) & Guanine (G)



-Pyrimidines are Thymine (T) & Cytosine (C)




-One purine ALWAYS pairs up with one pyramidine (called a 




  complimentary pair)





-Adenine with Thymine





-Cytosine with Guanine




-the order of these base pairs is called the base sequence

-One strand of DNA is made up of 3 billion nucleotides



-one nucleotide is made up of one complimentary pair, and one sugar and 



  phosphate group on each side

Replication (the process that DNA is copied)


-Helicase enzymes 'unzip' the DNA molecule forming a replication fork


-DNA polymerase enzymes collect the needed complimentary pairs to complete each 


  new DNA strand


-As DNA polymerase finishes replicating the DNA it falls off the end and now you have 


  two DNA strands instead of one



-each of these strands are made up of 50% original DNA and 50% new DNA

     Replication Errors (mutation)


-occurs about once for every 1 billion nucleotides replicated


-most mutations are harmless but some are harmful


-mutations will happen more often if you are exposed to harmful chemicals or radiation 


  called carcinogens
Protein Synthesis


-A gene is a segment of DNA that hold the directions for the making of a protein


-the way that protein is made determines the appearance of that trait


-DNA cannot make protein directly because it is not allowed to leave the nucleus (so 


 needs the help of RNA)

    Types of RNA (all 3 play a role in protein synthesis)

-Messenger RNA (mRNA) - transcription


-Transfer RNA (tRNA) - translation


-Ribosomal RNA (rRNA)-helps build the protein

Transcription (mRNA)


-DNA transfers its information to a strand of mRNA in a process much like replication


-RNA uses the nitrogenous base Uracil instead of Cytosine

Translation (tRNA)


-mRNA leaves the nucleus & goes to the ribosome (site of protein synthesis) and 
  
 
  translates the genetic code from base pairs to the corresponding amino acid sequence.  


-amino acids are the 'building blocks of life' and tell a protein how to fold to get 
 
 
 different variants of the same protein code (Blue eyes vs green eyes vs brown eyes, etc)


-these amino acids are connected together by rRNA

The Human Genome Project (the complete human genetic code)


-deciphered the order of the 3.2 billion base pairs in all 23 human chromosomes


-now the Project scientists are working on how and where all the different proteins coded 


 for on our genetic code are used in our bodies


-this information will be important to research to aid us in the understanding of diseases 


 and the treatment of those diseases

