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Proteins are composed of one or more polypeptides.

Polypeptides are linear chains of amino acids. After synthesis, the
new polypeptide folds spontaneously into its active configuration
and combines with the other necessary subunits to form an active
protein.

Thus, all the information necessary to produce the protein is
contained in the DNA base sequence that codes for the
polypeptides.

There are 20 different amino acids coded in DNA.



e Translation

Translation of mRNA into protein is accomplished by the ribosome, an

RNA/protein hybrid. Ribosomes are composed of 2 subunits, large and small.

* Second stage of protein production
* mMRNA is on aribosome
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More Initiation

* The initiation process involves first
joining the mRNA, the initiator
methionine-tRNA, and the small
ribosomal subunit. Several “initiation
factors”--additional proteins--are
also involved. The large ribosomal
subunit then joins the complex.




Elongation

* The ribosome has 2 sites for tRNAs, called P and A. The initial tRNA with attached amino
acid isin the P site. A new tRNA, correspondingto the next codon on the mRNA, binds to the
A site. The ribosome catalyzes a transfer of the amino acid from the P site onto the amino
acid at the A site, forming a new peptide bond.

* The ribosome then moves down one codon. The now-empty tRNA at the P site is displaced

off the ribosome, and the tRNA that has the growing peptide chain on it is moved from the A
site to the P site.

* The process is then repeated:
* the tRNA at the P site holds the peptide chain, and a new tRNA binds to the A site.
* the peptide chain is transferred onto the amino acid attached to the A site tRNA.

* the ribosome moves down one codon, displacing the empty P site tRNA and moving the tRNA with
the peptide chain from the A site to the P site.



Elongation




Ribosomes

* 2 subunits, separate in cytoplasm until they join to begin
translation

* Large
* Small

* Contain 3 binding sites

Large
ribosomal



tRNA

 Transfer RNA

e Bound to one amino
acid on one end

e Anticodon on the other
end complements
MRBNA codon

Anticodon




tRNA Function

* Amino acids must be in the correct order for the protein to
function correctly

* tRNA lines up amino acids using mRNA code



Reading the DNA code

* Every 3 DNA bases pairs with 3 mRNA bases
* Every group of 3 MRNA bases encodes a single amino acid
* Codon- coding triplet of MRNA bases

codon
C

Jih

1 codon =1 amino acid



Termination

 Three codons are called “stop codons”. They code
for no amino acid, and all protein-coding regions
end in a stop codon.

* When the ribosome reaches a stop codon, there is
no tRNA that binds to it. Instead, proteins called
“release factors” bind, and cause the ribosome,
the mRNA, and the new polypeptide to separate.
The new polypeptide is completed.

* Note that the mRNA continues on past the stop
codon. The remaining portion is not translated: it
is the 3’ untranslated region (3’ UTR).
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Protein Synthesis: Differences Between Prokaryotes and Eukaryotes

Prokaryotic protein synthesis Eukaryotic protein synthesis
Translation occurs even before the transcription Transcription occurs followed by translation
of MRNA ends
Except in archaebacterial, bacterial mMRNA MRNA formation includes the addition of 5' cap
formation does not include the addition of and a poly A tail at the 3' end of mMRNA transcript

a cap and a poly A tail

Translation begins at AUG codon Translation begins via the 5' cap, binding the
MRNA to the ribosomal unit at the first AUG
codon
Initiating factors: PIF-1, PIF-2, PIF-3 Initiating factors: elF1-6, elF4B, elF4C, elF4D,

elF4F



Post-Translational Modification

* New polypeptides usually fold themselves spontaneously
into their active conformation. However, some proteins are
helped and guided in the folding process by chaperone
proteins

* Many proteins have sugars, phosphate groups, fatty acids,
and other molecules covalently attached to certain amino
acids. Most of this is done in the endoplasmic reticulum.

* Many proteins are targeted to specific organelles within the
cell. Targeting is accomplished through “signal sequences”
on the polypeptide. In the case of proteins that go into the
endoplasmic reticulum, the signal seqgeunce is a group of
amino acids at the N terminal of the polypeptide, which are
removed from the final protein after translation.



The Genetic Code

* Each group of 3 nucleotides on the mRNA is a codon. Since there are
4 bases, there are 43 = 64 possible codons, which must code for 20
different amino acids.

* More than one codon is used for most amino acids: the genetic code
is “degenerate”. This means that it is not possible to take a protein
sequence and deduce exactly the base sequence of the gene it came
from.

* |n most cases, the third base of the codon (the wobble base) can be
altered without changing the amino acid.

* AUG is used as the start codon. All proteins are initially translated
with methionine in the first position, although it is often removed after
translation. There are also internal methionines in most proteins,
coded by the same AUG codon.

* There are 3 stop codons, also called “nonsense” codons. Proteins
end in a stop codon, which codes for no amino acid.
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