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Importance of Proteins
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Importance of Proteins

LONG

= Without proteins £ ) P
there would be no life =

= All cells make proteins

= Proteins in your body
make up your:
Hair As
Nails
Muscles
Skin
Cartilage




Discovery of DNA

= 1953 Watson,
Crick and Wilkins
determined the
structure of DNA
to be a double
helix

= They won a
Nobel Prize for
their work




DNA and RNA Compared

DNA RNA
Found only in Found in
nucleus* ribosomes,
Double helix nucleolus
Bases = ATGC Single helix
Sugar = Bases = AUGC
Deoxyribose (URACIL)

Sugar = Ribose
* DNA is also found in a select
number of other organelles



Introns and Exons

Introns — sequences in the DNA that are
NOT used to make mRNA or to make a
protein

Exons — sequences in the DNA that are
expressed or used to make mRNA and
ultimately are used to make a protein



Introns and Exons

Intron Intron

A gene composed of exons and introns is
transcribed to RNA by RNA polymerase.

Processing involves ribozymes and proteins in the
nucleus to remove the intron-derived RNA and
splice together the exon-derived RNA into mRNA.

After further modification, the mature
mRNA travels to the cytoplasm, where it
directs protein synthesis.

Cytoplasm




Ribonucleic Acid (RNA)

Three types of RNA:
rRNA = ribosomal RNA - makes up the
ribosome

MRNA = messenger RNA - is the message
from DNA for the construction of the new
protein molecule

tRNA = transfer RNA - carries amino acids to
ribosomes



Ribonucleic Acid (RNA)

Ribosomal RNA is used to make a ribosome

The ribosome “ " the mRNA plan for the
New protein
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Ribonucleic Acid (RNA)

Messenger RNA

.?f;, coding strand S 2
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Ribonucleic Acid (RNA)

Transfer RNA
Each tRNA holds one amino acid

Every tRNA has a special region called the
anti-codon (3 bases)

A tRNA anti-codon "mates"” with codon on the
MRNA molecule

There are 61 different tRNA molecules, yet
only about 20 amino acids



Ribonucleic Acid (RNA)

Transfer RNA

Acceptor stem

) I-domain
D-domain

Anticodon

domain | %%

Anticodon
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Transcription

Transcription is the special copying of one
side of the DNA molecule (the sense
strand) that results in a single strand of
OVA

The original DNA is not changed
This process can be repeated

The amount of DNA that is transcribed is
usually one gene
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Transcription

Process of Transcription
DNA is unzipped by an enzyme

Only one side fills with RNA nucleotides by the
action of another enzyme RNA polymerase
A-U, G-C (NO THYMINE =T)

As the RNA strand separates the DNA strands
reattach as before the process started

The result is the original DNA plus a new RNA
strand
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Transcription

ATGCTAGGC
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ribonucleotides
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Transcription

Uracil — a base only found in RNA
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Transcription

to Ribosome




Transcription

RMA polymerase
(AW
RNA
Transcription Transcription
start site termination site

MAKE GIFS AT GIFSOUP.COM
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Overview: the roles of transcription and translation in
the flow of genetic information (layer 1)
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Prokaryotic cell. In a cell
lacking a nucleus, mRNA
produced by transcription is
immediately translated
without additional
processing.

Eukaryotic cell. The nucleus
provides a separate
compartment for transcription.
The original RNA

transcript, called pre-mRNA, is
processed in various

ways before leaving the nucleus
as mMRNA.



Overview: the roles of transcription and translation in
the flow of genetic information (layer 2)

Prokaryotic cell. In a cell
lacking a nucleus, mRNA
produced by transcription is
immediately translated
without additional
processing.

Eukaryotic cell. The nucleus
provides a separate
compartment for transcription.
The original RNA

transcript, called pre-mRNA, is
processed in various

ways before leaving the nucleus
as mMRNA.




Overview: the roles of transcription and translation in
the flow of genetic information (layer 3)
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Prokaryotic cell. In a cell
lacking a nucleus, mRNA
produced by transcription is
immediately translated
without additional
processing.

Eukaryotic cell. The nucleus
provides a separate
compartment for transcription.
The original RNA

transcript, called pre-mRNA, is
processed in various

ways before leaving the nucleus
as mMRNA.



Overview: the roles of transcription and translation in
the flow of genetic information (layer 4)
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Prokaryotic cell. In a cell
lacking a nucleus, mRNA
produced by transcription is
immediately translated
without additional
processing.

Eukaryotic cell. The nucleus
provides a separate
compartment for transcription.
The original RNA

transcript, called pre-mRNA, is
processed in various

ways before leaving the nucleus
as mMRNA.



Overview: the roles of transcription and translation in
the flow of genetic information (layer 5)
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Prokaryotic cell. In a cell
lacking a nucleus, mRNA
produced by transcription is
immediately translated
without additional
processing.

Eukaryotic cell. The nucleus
provides a separate
compartment for transcription.
The original RNA

transcript, called pre-mRNA, is
processed in various

ways before leaving the nucleus
as mMRNA.



Translation

Translation is
the reading of
the RNA code to
make proteins
or polypeptides
Translation is
often called
protein
synthesis

Ribosome

Polypeptide
chain
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The triplet code

DNA N/
molecule N\

DNA Strand 3! 5!
(template)

TRANSCRIPTIO

| TIIANSLATION l l

Protein



Triplet
codons -
groups of
three
bases on
MRNA that
code for
specific
amino
acids

Translation

1 codon =1 amino acid
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The dictionary of the genetic code

Second mRNA base
1

UGU
Cys
UGC

UGA Stop

First mRNA base (5' end)
Third mRNA base (3’ end)




Translation

MRNA is the message (the plan for the
protein)
rRNA "reads"” the mRNA (the ribosome)

tRNA molecules carry amino acids to the
ribosome for assembly into proteins

The ribosome allows only the correct tRNA
to add its amino acid — others are rejected
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Translation

mRMNA
3

AGCGGATCAA

M

Leu

incoming tRNA carrying
an amino acid

newly synthesized amino acid chain
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