D2.1, D3.2, D3.3

Transcription:  Synthesizing RNA from DNA (6.2)
RNA: 
ribose sugar (hydroxyl group at 2 C)



Nitrogen Base:  A,C,G,Uracil (instead of thymine)



Single stranded (vs. DNA double stranded)
3 important classes  (to us) of RNA:


mRNA:  varies in length-depends on the gene that has been transcribed


tRNA:  transfer appropriate amino acid to the ribosome to build proteins.   Short ~70-90 nucleotides.


rRNA:  structural component of ribosome, along with a protein it forms the ribosome which provides the construction site for polypeptide assembly


snRNA:  small nuclear RNA involved in modification of mRNA molecules

The purpose of TRANSCRIPTION:  produce a copy of a small section of DNA.  Similar in eukaryotes and prokaryotes, but slightly different proteins involved.

INITIATION:  

· RNA polymerase complex binds to “promoter” region of DNA and opens helix
· Promoter region is upstream for a specific gene.  Promoter region contains two specific sets of nucleotide sequences.  P252 Fig. 6.6
· For each gene only ONE strand of the double-stranded DNA molecule is transcribed-this is called the ANTI-SENSE STRAND or TEMPLATE strand. The opposite strand that is not transcribed is called the coding or sense strand)
· Usually promoter has a characteristic base pair pattern high in A & T (share 2 hydrogen bonds, therefore less energy to open helix).
ELONGATION:  

· RNA Polymerase complex builds single-stranded mRNA 5( to 3( the is complementary to the template strand of DNA (except T’s are U’s)
· Does not require a PRIMER to start building (as in replication).  Therefore elongation starts as soon as RNA polymerase complex moves to gene and binds to promoter.

· Promoter does NOT get transcribed

· As soon as RNA Polymerase complex starts to move along the DNA another RNA Polymerase complex can bind to the promoter and start synthesizing

· Hundreds of copies of mRNA can be made from one gene at a time Fig. 6.8.  NO quality control during transcription but a single gene is transcribed repeatedly, so can have a few that are rendered as useless.
TERMINATION:

· RNA polymerase complex reaches “terminator sequence” (differs in pro. Vs. eukaryotes).  
· RNA polymerase complex dissociates with template strand, transcription ceases and complex is free to bind to another promoter 
· Production of precursor mRNA (pre-mRNA)
mRNA Modifications in Eukaryotes

To produce “mature mRNA” POSTTRANSCRIPTIONAL MODIFICATIONs are required:
1. 5( “cap” (modified G nucleotide) added to the 5( end of the pre-mRNA.  Protection from digestion by nucleases and phosphatases as it exits nucleus and role in the initiation of translation
2. Poly A tail added to 3( end.  Tail consists of ~200 A nucleotides and keeps the mRNA stable
3. Eukaryotic DNA gene contains coding regions (EXONS) and non-coding regions (INTRONS).  Splicing uses snRNA’s & proteins (together called snRNP’s) + other proteins to form a “spliceosome” that removes the introns.  Sometimes only certain exons are used to form a mature RNA transcript. Fig. 6.10
HMK:  p256 # P256 #1,3,4,5,7-10,13
Interpret micrographs that demonstrate the cellular structures involved in protein synthesis.
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Simultaneous transcription & translation of a prokaryotic DNA
The figure shows an electron micrograph and its interpretation. DNA and strings of individual ribosomes attached to a single mRNA (polyribosome) are visible. The mRNA and RNAPol molecules are barely visible, and the protein polypeptides are too small to be seen. 

http://www.mun.ca/biology/scarr/Polyribosomes.html

Translation:  Elongation
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http://www.ncc.gmu.edu/dna/elongati.htm
