Protein Synthesis

Transcription & Translation
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Transcription

* DNA writes a “script” for the ribosome to
follow as it builds a protein. The “script” is an
RNA copy of the instructions contained in the

DNA molecule.
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* Firstthe DNA molecule is unwound by the
molecule helicase

* Then RNA Polymerase adds complementary
RNA nucleotides to the exposed DNA bases on

the template strand
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* RNA Polymerase can only move in one direction, so
only one side of the DNA molecule (template strand)
is used for the construction of an RNA molecule
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* When transcription is complete the RNA
molecule is released
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3 Types of RNA

* rRNA

— Structure: major structural component of
ribosomes (2/3 rRNA + 1/3 protein)




— Function: attaches to mRNA, positions tRNA on the
MRNA & forms peptide bonds between amino acids
during translation
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tRNA

— Structure:

* single strand of nucleotides that is looped back on itself
allowing some of the bases to pair with each other

 On one end of the molecule there’s an area called the
anticodon, which consists of three bases that are
complementary to the codon on the mRNA strand

* The other end of the molecule attaches to an amino
acid l

Ester bond-" MH 3

tRNA
molecule

OCORCEO0ENO T

P

c
c
]
@
(2]
(o]
P

0
v
-
(]
?
: '@E‘ R

Intramolecular
base-pairing

Anticodon

mRMNA 5




C -tl:HE—Aminu acid
Ester bond . NH 3
) tRNA
- molecule

Intramolecular
base-pairing
Anticodon
mRMNA 5- -G-C-C- -3



— Function: selects amino acids, transports them to
the ribosome, and holds them in place for
incorporation into a protein

g " 1 newly born protein
amino acids r
|
: - large sul:unit'\| tRNA
v - st . Q
‘,' )\ ‘ 3

e
) .

= small subunit -~



* mMRNA

— Structure

* Single strand of nucleotides
e Each set of 3 bases is called a codon

DA Molsculs

l codon = 1 smine st



* Function

— Carries message from DNA (in the nucleus) to the
ribosomes (in the cytoplasm)

— Each codon represents instructions for the
addition of a specific amino acid (remember that
amino acids are the building blocks of proteins)
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Translation
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* The ribosome surroundsthe mRNA strand
(like a hamburger bun surrounds the burger)
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e The ribosome reads the mRNA codons one at
a time.
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 tRNA molecules travel to the ribosome and add
their amino acids to the growing polypeptide

— The tRNA anticodons are complementary to the mRNA
codons being read by the ribosome
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* Remember that amino acids are linked
together with peptide bonds. This is why
proteins are called polypeptides.

-\
B . B
? Peptide bond

\ ‘ formation \ ;




 When translation is complete the polypeptide
s released
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Once the polypeptide is released it folds into a
specific shape for a specific function
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: Secondary protein structure

occurs when the sequence of amino acids
are linked by hydrogen bonds

Tertiary protein structure
occurs when certain attractions are present
between alpha helices and pleated sheets.

Quaternary protein structure
is a protein consisting of more than one
amino acid chain




The Genetic Code

* The genetic code tells us what amino acids are
represented by the different mRNA codons.
There are 64 different combinations of bases
(codons), and only 20 different amino acids, so

several different codons can code for the same
amino acid.
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The Big Picture
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