Unit 6 PPT #2

Transcription and Translation
Central Dogma



Chapter 8.4 Transcription pqgs 239-242

DNA carries the info to make Proteins. How does

It work?

DNA-> RNA-> Proteins

Starts with DNA.... into mRNA.....
Into proteins by tRNA

This process is known as:
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12—-3 RNA and Protein Synthesis 2in

Segments of DNA (GENES) are the instructions
that control the production of proteins.

Genetic messages can be decoded by copying part
of the nucleotide sequence from DNA into RNA.

RNA contains coded information for
making proteins

How does the DNA get made into RNA and
that made into Protein???.




Transcription

must be TRANSCRIBED
e INto



DNA RNA
1.sugar= 1.sugar =

2.bases=A, C, G, | 5 pases=A C. G.
3. strand 3
4. In nucleus A

strand
nleus




What are the three main differences
between DNA and RNA?



12—-3 RNA and Protein Synthesis sl The Structure of RNA

There are three main differences between RNA and DNA:

* The sugar in RNA Is ribose instead of deoxyribose.
* RNA Is generally single-stranded.

* RNA contains uracil in place of thymine.
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3 Types of RNA are rnade from
DNA
1. mRNA = "

made from DNA in nucleus...travels out of
nucleus and finds a ribosome.

2. tRNA =>"transfer”

brings amino acids to the ribosomes; found
In cytoplasm

3. rIRNA - “ribosomal”

part of the ribosome; this is where proteins
are made
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Uracil

Messenger RNA

Messenger RNA (mRNA) carries copies of
Instructions for assembling amino acids into proteins.

End Show
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Ribosome

Ribosomal RNA

Ribosomes are made up of proteins and ribosomal
RNA (rRNA).

End Show
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Amino acid —

Transfer RNA

During protein construction, transfer RNA (tRNA)
transfers each amino acid to the ribosome.

Slide
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Concept Map

can be

;

Messenger RNA Ribosomal RNA Transfer RNA

also called which functions to also called which functions to also called which functions to

v y v ' y v

Bring
| |

amino acids to
from to to make up

ribosome
! ' '

Combine
with proteins
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Transcription

RNA molecules are produced by copying part of a nucleotide
sequence of DNA into a complementary sequence in RNA. This
process Is called transcription.

Transcription requires the enzyme RNA polymerase.

Have we heard of another polymerase recently??
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TRANSCRIPTION
How RNA is made from DNA

l-
o © DNACoude heli
<




Transcription Steps

RNA polymerase binds to the promoter
site (TATA box) (start) on the DNA

RNA polymerase adds RNA nucleotides
complimentary to the DNA strand

MRNA building Is complete when the
RNA polymerase reaches a Termination
(stop) site on the DNA

This strand of mMRNA Is before
leaving the nucleus & carrying the code
Into the cytoplasm

v



: 12—-3 RNA and Protein Synthesis sl Transcription
movie

click to start

Adenine (DNA and RNA)
I Cytosine (DNA and RNA)
I Guanine (DNA and RNA)
Thymine (DNA only)
Uracil (RNA only)

RNA polymerase
\ o

JOODFOO_A o0

End Show
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Don’t Confuse
Replication with Transcription!

DNA Replication Transcription
DNA-DNA DNA-rmRRNA
A-T A—-U




e Lets watch:
e https://www.youtube.com/watch?v=JZXT2uOcD2w

e https://www.youtube.com/watch?v=ztPkv7/wc3yU



Transcribe this......

THGASTNG G
CGERIGEIIN,




Is ALL the DNA transcribed into mRNA?

oNQ!!!

e Only certain sections of the DNA are made (transcribed)
iINto message (MRNA)

e AND...only part of the mRNA is actually used and sent
out of the nucleus to meet up with a ribosome! This Is



How iIs mRNA Edited?.
On a mMRNA strand there are areas called:

Exons and Introns

Introns are cut out before leaving t
Exons are left, and this shortened

ne nucleus
piece of

MRNA leaves the nucleus and gets _

‘ranslated

Into Proteins



http://www.youtube.com/watch?v=hV6NSHjTR1s

12—-3 RNA and Protein Synthesis sl RNA Editing

MRNA is EDITED Exon Intron

| DNA
The Introns are cut out

of RNA molecules. l Pre-mRNA

The exons are the
spliced together to
form mRNA.

Slide
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Exon 1 Exon 2 Intron 2 Exon 3

Trarscnption
IRNA Synthesis)

Y Y

Nuclear RNA introe, 1| EEEUER  1rtron 2 Exon 3

] R

A Y 4

Translation
IProtein Synthe sid

Frotein



http://www.youtube.com/watch?v=aVgwr0QpYNE

Now...to make proteins from the mRNA

e This Is called:

e The mMRNA codes for certain amino acids
e Strings of amino acids are proteins.
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Chapter 8.5 pq 243-247

Translation

What: Translation is the decoding of an
@ MRNA message into a polypeptide chain
(p rote N ) _ e @)

& WHO: tRNA transfere RNA

Where:Translation takes place on
ribosomes in the cytoplasm.

Why: During translation, the cell uses
information from messenger mRNA to Side
produce proteins. '

Copyright P
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12-3 RNA and Protein Synthesis

TRANSLATION STEPS:

1. Messenger RNAis
transcribed in the nucleus,
and then enters the cytoplasm

where it attaches to a

rilbosome. (to begin
translation)
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Nucleus

s Translation

Nucleus

End Show
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12—-3 RNA and Protein Synthesis sl Translation

EP 1: Initiation

Translation begins when an mRNA molecule attaches to a ribosome.

STEP 2: As each codon (group of 3 nucleotides)of the mMRNA molecule
moves through the ribosome, the proper amino acid is brought into the
rlbosome by tRNA.

STEP 3: Elongation

In the ribosome, amino acids are transferred to the growing
polypeptide chain by the action of the tRNA (elongation)

STEP 4: TERMINATION

When the “STOP” codon is reached the mRNA uncouples from the iy
erra: Some 27 of 39
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Ribosome

STEP 1:

Translation begins when an/

MRNA molecule attaches
&/M

to aribosome.
Ribosomal RNA

Ribosomes are made up of proteins and ribosomal
RNA (rRNA).

Slide
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Amino acid —

Transfer RNA

During protein construction, transfer RNA (tRNA)
transfers each amino acid to the ribosome.

Slide
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12—-3 RNA and Protein Synthesis sl Translation

STEP 4: The ribosome binds new tRNA molecules
and amino acids as it moves along the mRNA.

Lysine

Phenylalanine

o

Methionine

Ribosome ‘

\\

MRNA

Start codon

End Show
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12—-3 RNA and Protein Synthesis sl Translation

More about tRNA

Each tRNA molecule carries only one kind of amino acid. (as
determined by the anti-codon)

In addition to an amino acid, each tRNA molecule has three unpaired
bases.

These bases, called the anticodon, are complementary to one
MRNA codon.

To determine what Amino Acid is coded for you look at the Genetic _
@gle codon chart: Y
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Translation :Decoding the Message
FOR REVIEW

1.
2.

MRNA leave nucleus and enters ribosome

MRNA codons read & tRNA brings matching

amino acid to the ribosome

The tRNA anticodon is complimentary to the
MRNA codon

Amino acids are strung together like beads on a
necklace

Amino Acids are held together by peptide bonds
1000 or more Amino Acids = protein




_ets watch!
nttps://www.youtube.com/watch?v=5bLEDd-PSTQ

nttps://www.youtube.com/watch?v=TfYf rPWuUdY
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The Genetic Code

The genetic code is the “language” of mMRNA instructions.

The code is written using four “letters” (the bases: A, U, C, and G).

Slide
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WHEN WE DECODE DNA

Second position
u c A G
v Use the "Genetic Code” vuu | ey UAU}T veu| U
N uuc_f ® uce oy UAC. i uae | o
2 UUA-\L ' UAA Stop UGA Stop A
v Convert mRNA 3 letter | UAG StpuGG T G

groupings called codons ‘ 1 ] cad)

CAC ins CGC
Example:
AUG= Methylamine (Start)
AUC Slle  ACC AAC | AGC

CAA|  CGA
v The mRNA Code tells us

>Arg

O > O C

AUUW ACU AAU|  AGU|
>Asn > Ser

Third position

$
%
2
2
i

cm_fG|n CGG |
what amino acid each AUAJ ACA AAA—\LLys AGA-\,\ArQ
codon codes for.

o » O C

AUG Metstart ACG AAG/| AGG |

~ - - -~

GUU GCU GGU |
P
GUC GCC ) GGC
>Val >Ala = »Gly
GUA GCA GGA |

GUG GCG

o » O C

Capyright @ 2004 Paarson Education, Inc., publishing as Banjamin Cummings
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Slide
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u C A G
UuuU ] UCuU ] UAU UGU U
Phe Tyr Cvys
uucC | ucc o UAC UGC C
_ ar
UuUA e UCA UAA Stop UGA Stop| A
UuUG | UCG _| UAG Stop UGG Trp |G
CuUu 7] CCuU | CAU_PF CGU | U
s
cuc CcCC CAC CGC C
Leu Pro = Arg
CUA CCA CAA.{HH CGA A,
CUG | CCG CAG | CGG | G
AUU ] ACU | AAU AGU ] U
Asn Ser
AUC [Tie ACC . AAC | AGC | C
r h— —
AUA ACA ALA AGA A
Lys Arg
AUG Metor ACG | AAG | AGG _| G
GUU 7] GCU | GAU_A. GGU ] U
s
GUC GCC cac [P Gac o | €
Val Al =
gua | aeca |7M? Gaa al, GCGA L
GUG | GCG | GAG | GGG _| G
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Protein Synthesis

ranslation direction
—_—5

Ribosome 38 of 39
End Show
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12-3 RNA and Protein Synthesis sl Translation
mowe

click to start

The process continues until the ribosome reaches
a stop codon.

Polypeptide

Ribosome

tRNA

vv

MRNA

Copyright Pearson Prentice Hall
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Nucleus

A

PILECRRLEEERNEAAN LA

Lysine mMRNA

Phenylalanine IRNA

Methionine £

Start codon




REVIEW!

e Waitch these:
e https://www.youtube.com/watch?v=gG7uCskUOrA
e https://www.youtube.com/watch?v=28mqgfg8nRT4



https://www.youtube.com/watch?v=28mgfg8nRT4
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The Roles of RNA and DNA

ne cell uses the DNA "master plan” to prepare RNA “blueprints.”
ne DNA stays In the nucleus.

ne RNA molecules go to the protein building sites in the
cytoplasm—the ribosomes.

Slide
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Transcribe and Translate this
DNA Strand

without looking at your notes

TACAGTACCATAATC

NOW, Label the DNA, mMRNA, tRNA, amino
acid, codon, anticodon

Which part is transcription

Which iIs translation ?



ona TACAGTACCATAATC

mrna AUGUCAUGGUAUUAG
rnlUACAGUACCAUAAUC

ET-SER-TRP-TYR-STOP
Codon | j

rRNA

Anticodon

Amino Acid



 RNA Polymerase

Vocabulary 1or ppt 2 ITranscription and

Translation
e (enes
. DNA Chapter 8.4 and 8.5

Amino Acid

¢« RNA
S e e Ribosome
. MRNA  Translation
+ tRNA « Codon
¢ rRNA  Anticodon
* Transcription * Genetic Code Chart

e Start codon

* RNA bases

e EXon

« Stop Codons

 |ntron



