Protein Synthesis:  Study Guide
Step One: Transcription
* DNA is located in the nucleus.  Except for moving around during mitosis, it ALWAYS stays there.
* DNA holds the codes (blueprints) for all proteins that are ever made.  
* Proteins are used for almost every thing and process in an organism.  They make up tissues.    
   They make up enzymes that make reactions work.  They’re needed in large numbers, constantly.
* To make a protein, the code has to be read and “written” from the DNA, then sent out for 
    construction.  This is called TRANSCRIPTION (re-writing)


** RNA Polymerase opens DNA at the proper place, and reads ONE SIDE.  This template 
 
     side will hold the code that will eventually make the protein.

** NUCLEOTIDES floating in the nucleoplasm are brought to the RNA Polymerase and 

     assembled properly on the DNA template strand, forming a new messenger RNA 

     (mRNA). 
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* Notice that RNA does not contain Thymine (T).  It is replaced by a new base called Uracil (U).
   But just like Thymine, Uracil always matches up with Adenine.  Guanine and Cytosine remain 
   the same.

* DNA closes as soon as the RNA Polymerase passes over it.  When the mRNA is finished being 
   made, it exits the nucleus through one of the nuclear membrane’s pores.

Step Two: Translation

* mRNA now is outside the nucleus, floating in the cytoplasm.  It comes to a ribosome, one that’s 
   either on the ER or floating freely (note: Ribosomes are also made of RNA material, called 
   ribosomal RNA, or rRNA).  Here, the ribosome clamp onto the beginning of the mRNA strand.
* Floating freely in the cytoplasm is transfer RNA (tRNA).  This special RNA has a single amino acid 
   attached to one end.  Amino acids are what will eventually form proteins.  But they must be 
   linked together in a very particular order if they are to ever become a useful protein.

* The ribosome helps link the tRNA to the mRNA by reading the nucleotide series on the mRNA.  
   This is done in triplets, called CODONS.  Each 3 nucleotides are read together.  They match some 
   ANTICODON that’s on the end of a tRNA.

* The tRNAs are brought together, side-by-side, in the ribosome.  The amino acids are then linked 
   together (by a peptide bond) and begin forming an amino acid chain (or a polypeptide chain).  
   This is the new protein being formed.  The RNA codes are being TRANSLATED into a new
   amino acid series.
* Note: There are 20 amino acids.  You can find them on special charts.  They are determined by 
   the codons on the mRNA that code for them, NOT the anticodon that’s on the tRNA that carries   
   them.
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