The Central Dogma: DNA = RNA - Protein
DNA = RNA: Transcription

Codi 1 RNA polymerase (not shown) adds complementary
stran RNA nucleotides to a template DNA strand.
The formed RNA strand is identical to the other
codlng DNA strand, except U is substituted for T.

___ Nucleotides are only added to the 3'
L end of the RNA molecule.

2 Various proteins bind

to a sequence AAUAAA
near the 3' end of the

pre-mRNA molecule. About
10—-30 nucleotides downstream,
the cleavage and polyadenylati
specificity factor (CPSF) cuts

Free RNA nucleotides the pre-mRNA.
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3 A cap and tail are added to the 5' and 3' ends
of the new RNA molecule as protection and
to help it leave the nucleus. The 5' cap consists
of a single G nuclectide. The 3' (Poly-A) tail
consists of hundreds of

RNAtranSCrip.ti On A nudleotides.
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The 5' cap makes it so both

ends of the mRNA are 3,

protecting it from exonucleases
which target 5' ends.

ﬂmn
5" untranslated

region Exons

Polyadenylation
3'tail
(About 250 A's)

5'cap addition

4 Noncoding introns (intervening
sequences) are removed from
the RNA strand.
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5 The remaining coding segments,
or exons (expressed sequences) are
joined together.

6 The 5' cap can then be recognized
by a nuclear pore complex, allowing
the mRNA to leave the nucleus.
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Base Pairing: In RNA, T is replaced by U DNA:A2>T,C> G RNA:A2U,C>G

Every three letters (bases) is a codon which codes for a specific amino acid (basic unit of a protein).

The RNA is decoded by ribosomes into a functional protein by the process of translation (protein synthesis). Turn Over.

Picture Credit: "Protein synthesis" by Kelvinsong - Own work. Licensed under CC BY 3.0 via Wikimedia Commons
http://commons.wikimedia.org/wiki/File:Protein_synthesis.svg#tmediaviewer/File:Protein_synthesis.svg



The Central Dogma: DNA - RNA - Protein
RNA - Protein: Translation
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The translation process incorporates 20 different amino acids in the
precise sequence dictated by the three-base codons on the mRNA built
from the DNA template (during transcription). The process of translation
(in ribosomes) builds the polypeptide chains that will become proteins.

A
u Codon 1 On the Ribosome: Second Base
{i= “A Site” — Amino site PLhJ SC TA CG
“p Cira? _ S . . e er yr ys |U
g Codon 2 P S.lte Pe.ptl.de site (growing rfeptlde) Phe | Ser T P
&= “E Site” — Exit site (tRNA leaves ribsome) Leu | Ser | Stop | Stop |A
A Codon 3 Leu Ser | Stop Tp |G
g= Leu Pro His Arg U
u Codon 4 . ® Lew | Pro | His | Arg |C
u Codons: o leu | Pro | Gin | Arg |A
c Anticodon on tRNA must match mRNA codon g lew | Pro | GIn | Ag |G
g €odonS  codons code for amino acids @ lle | Thr | Asn | Ser [U
AT i lle Thr | Asn | Ser |C
G Codon 6 . ] .. lle Thr Lys Arg |A
E= ALL proteins start with AUG (Methionine) Met | Thr | Lys | Arg |G
ALL proteins stop with 1 of 3 stop codons
. Codon T P P P Val | Ala | Asp | Gly |U
G_| Val Ala Asp Gly |C
Val Ala Glu Gly |A
Val | Ala | Gu | Gly |G
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"RNA-codons" by TransControl - http://en.wikipedia.org/skins-1.5/common/images/magnify-clip.png. Licensed under CC BY-SA 3.0 via
Wikimedia Commons - http://commons.wikimedia.org/wiki/File:RNA-codons.png#mediaviewer/File:RNA-codons.png

Codons Found in Messenger RNA
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