E.  Protein Synthesis
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Two steps:

transcription:  reading the code off DNA


** Occurs in the nucleus
translation:  using the code to make protein.



** Occurs outside the nucleus [at ribosomes]
1.
Transcription:

a.
The part of the DNA molecule with the gene for the protein being made uncoils … then unzips.
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b.
Complementary  RNA  nucleotides bind to 
one side of the exposed unzipped DNA at the bases.
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(This procedure is just a way to take an imprint of the DNA molecule.
(The imprint is an ‘opposite’ image.  (as in old-style photography… making a negative)
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c.
The (newly created) RNA strand unbinds from the DNA, leaves the nucleus, & goes to a ribosome.
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Look at youtube to see animation:  
http://www.youtube.com/watch?v=OtYz_3rkvPk
http://www.youtube.com/watch?v=WsofH466lqk&NR=1  = intro [big vocab] … not show base pairing

http://www.youtube.com/watch?v=4v6YI_pbs9g  = real time [fast!]
i.
This RNA is called messenger RNA (mRNA)
ii.
Recall the funny shape of a ribosome…it is designed to grip the mRNA and ‘expose’ the bases of 3 of its nucleotides.


iii.
POINT to NOTE:     A set of three bases in an mRNA strand is called a CODON.  (Yes, there is a reason for this.)
2.
Translation

(the mRNA is now at ribosome)
a.
There is another type of RNA, made earlier, in the cytoplasm…  It’s called transfer RNA (tRNA).  It transfers the right amino acid to the ribosome.

i. it is a strange shape:
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ii. tRNA has 3 ‘exposed’ nucleotides.  They make the tRNA specific to which amino acid it can carry.

iii.
There are several tRNA’s.  Each has a different set of exposed bases…one for each aa.

iv.
the NAME for the 3 exposed nucleotides [on a t-RNA] is ANTICODON.


b.
tRNA with its amino acid goes to the ribosome… 

…the anticodon on tRNAwill bond to the mRNA codon if all of the bases are complementary to each other.
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c.
Once the tRNA bonds to the mRNA, 
…the aa is joined to the growing amino acid chain… 
… & it eventually falls off the tRNA


Look at youtube to see animation:  http://www.youtube.com/watch?v=5bLEDd-PSTQ
d.
The tRNA anticodon releases from the mRNA codon and the tRNA is then free to go bond with another amino acid.

Write this down and watch:  http://www.youtube.com/watch?v=Ikq9AcBcohA&feature=related
3.  We can look at the nucleotide sequence on a DNA and determine what protein will be made.

Imagine that the DNA sequence is:
TAC-GAG-TTA-GCA-CTC-AGA-GGT-CAT-ATC
Then the mRNA sequence made from that will be:

AUG-CUC-AAU-CGU-GAG-UCU-CCA-GUA-UAG
… scientists made a table of codons to tell what amino acid will join the chain.   … even though the tRNA is the carrier of the amino acid … it was easier to only have to know the mRNA.

So, by looking for the first mRNA codon on the table, we see that AUG will make the amino acid Met get added.  [Met is methionine].
The next codon is CUC, so the next aa is Leu.

…now the aa chain looks like:     Met-Leu
The next codon is AAU, and the aa is Asn.

… Met-Leu-Asn
And as you keep going you end up with:

Met-Leu-Asn-Arg-Glu-Ser-Pro-Val-STOP
The STOP … is just written in the table [in several places] and it is not an amino acid, but prevents the process from continuing.  It signals the end of the protein and the amino acid chain is severed from the ribosome.
Textbook table of codons = page 507.

Practice handout.


***** End of unit E*****






















































































































































(The other side is ignored … it is really just there to bind the DNA together.)








Questions to think about:  





1.	Define the word mutation in terms of nucleotide bases.





A:   When the wrong DNA base ( wrong mRNA codon ( wrong tRNA anticodon ( wrong aa.





2.  Give examples of mutagens that can cause mutations in humans.  (Describe the mutation, its causes, and anything else important).





A:   Anything that causes cancer is likely a mutagen:   sunlight, cigarettes, pollution, X-rays, Asbestos, …





3.	Explain how mutations can affect protein synthesis and lead to genetic disorders.





A:   wrong aa ( wrong, misshapen, or broken protein.





A memory trick to tell between


 codon & anticodon……





tRNA has a letter t in it …


 & so does anticodon.
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