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DNA Replication--- transcription--- translation
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• DNA is replicated in the nucleus.
• DNA is transcribed into RNA in the 

nucleus
• RNA is translated to protein in the 

cytoplasm



Why are you different from 
other people?
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Vocabulary Words
✓ RNA polymerase – enzyme 

that binds to DNA and 
separates the DNA strands 
during transcription.

✓ Intron – sequence of DNA that 
is not involved in coding for a 
protein.

✓ Exon – sequence of DNA that 
is involved in coding for a 
protein.



DNA Replication--- transcription--- translation

Transcription

- The process of making RNA 
molecules by copying part of 
a DNA nucleotide  sequence.

- Production of mRNA copy of 
the DNA gene

- Uracil replaces Thymine.

- At the end of transcription:   
mRNA carries the genetic 
information out of the nucleus 
into the cytoplasm where it 
attaches to a ribosome and 
translation begins



Steps of Transcription

1. RNA polymerase separates the DNA 
strands.

2. Bases in RNA nucleotides pair up 
with corresponding DNA bases.

3. RNA is processed by removing 
introns and splicing exons back 
together to form the final mRNA.
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What is RNA editing?

❑ The DNA of eukaryotic genes 
contain sequences of nucleotides,
called introns, that are not
involved in coding proteins.

❑ The DNA sequences that code for 
proteins are called exons.

❑ When the RNA molecules are 
formed, both the introns and 
exons are copied from the DNA.

❑ However, introns are cut out of RNA molecules 
while they are still in the nucleus.

❑ The remaining exons are then spliced back 
together to form the final mRNA.



How does transcription 
work?

A certain gene has the following sequence 
of nucleotides. From left to right, write 
the sequence of the mRNA molecule 
transcribed from this gene.

DNA GACAAGTCCACAATC

mRNA
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Genetic code:instructions need to convert DNA into proteins

Codon- 3 consecutive mRNA nucleotides

Anticodon- unit made up of three nucleotides that 
correspond to the three bases of the codon on 
the mRNA

http://www.google.com/url?sa=i&rct=j&q=anticodon&source=images&cd=&cad=rja&docid=Vk85u9gVSVz_vM&tbnid=tpycxGnU7veseM:&ved=0CAUQjRw&url=http://www.hartnell.edu/tutorials/biology/translation.html&ei=M-VhUa7SC4PeiAKemYGwDw&bvm=bv.44770516,d.cGE&psig=AFQjCNE6yY2dPjPo-itnFOIkcxIL9sF3qA&ust=1365456520051617


Vocabulary Words

✓ Amino acid – building block, or monomer,
of all proteins.

✓ Ribosome – organelle in the cell that is in 
charge of producing proteins

✓ Polypeptide chain – a group of amino acids 
joined together that form proteins



DNA Replication--- transcription--- translation

Translation-

• base pair sequence and 
turning it into an amino 
acid sequence.

• Each 3 bases code for 
one amino acid (codon)

• The process building 
an amino acid by 
matching codons in 
mRNA to anticodons 
of tRNA

• Synthesis of protein 
by ribosomes

At the end of translation: 
amino acid strand is released 
from the ribosome and 
folded into a protein



What do these codons have to do 
with proteins?

• Each codon 
represents an 
amino acid that will 
eventually form a 
protein that is used 
within a cell.  

• Proteins are made 
up of hundreds of 
amino acids in a 
specific sequence.

• When they get out 
of order a mutation 
occurs.

Long string 
of amino 
acids will 
form



Proteins
• Protein: sequence of Amino acids put together

– Molecules that runs life (Does all the work 
of life)
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How are proteins made?
1. DNA serve as a 

template to RNA 
polymerase.

2. RNA polymerase 
creates a mRNA 
molecule.

3. mRNA enters 
cytoplasm and binds 
to a ribosome.

4. tRNA brings one 
amino acid at a 
time.

5. New amino acids are 
added to the 
polypeptide chain 
until stop codon.



How does a cell interpret DNA?

❑ Consider the following 
RNA sequence:

5’
UCGCACGGU

3’

❑ This sequence will be read 
three bases at a time as:

UCG – CAC – GGU

❑ The codons represent the 
following amino-acids.

Serine – Histidine – Glycine





How to read a codon table
Used in protein synthesis for 

translating the mRNA code into amino 
acid sequence.



DO NOW

1.Get a piece of notebook paper.

2.Explain the basic process of transcription and 
translation.

DNA mRNA ProteinsTRANSCRIPTION TRANSLATION

nucleus

RNA polymerase

mRNA

promoter

mRNA

cytoplasm

tRNA

rRNAcodon

anticodon

polypeptide chain

amino acid

ribosome
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1st Step - Copy

2nd Step- Rewrite

3rd Step- Change



Summary:
DNA 
Replication:

• Make duplicate 
DNA

Transcription:

• Make mRNA 
from DNA

Translation:

Make protein



How does transcription works?

DNA
template
strand

TRANSCRIPTION

mRNA

TRANSLATION

Protein

Amino acid

Codon

Trp Phe Gly

5

5

Ser

U U U U U
3

3

53

G

G

G G C C

T

C

A

A

AAAAA

T T T T

T

G

G G G

C C C G G

DNA
molecule

Gene 1

Gene 2

Gene 3

C C

http://www.hhmi.org/biointeractive/media/DNAi_transcription_vo2-lg.wmv
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Replication

Transcription

Translation



Codo

ns

Amino Acid

•Every three base pairs is a Codon for 

one amino acid.

•The order of the amino acids forms 

polypeptides which fold into proteins.



20 amino acids

DNA sequence:    TAC  GGA  CAT  AAC  ACC  TGC ATC

mRNA sequence:  AUG  CCU  GUA UUG  UGG  ACG UAG
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http://www.google.com/url?sa=i&rct=j&q=codon+chart&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://genetics100.weebly.com/codon-chart.html&ei=sV8tVcaMNaG_sQS-oYDwDw&bvm=bv.90790515,d.cWc&psig=AFQjCNGUSWSwbBszkkkjQLx9rr4vnuGzUA&ust=1429123382694797


Copies Rewrites Builds



• Look at the figure below: What 
structure does this figure show?

• A. DNA
B. RNA 

• C. Protein

• D Amino Acid

http://www.google.com/imgres?q=single+strand+of+mrna&um=1&hl=en&sa=X&rls=com.microsoft:en-us:IE-Address&rlz=1I7ADSA_enUS431&biw=911&bih=335&tbs=ic:gray&tbm=isch&tbnid=iJN70YXggIz3LM:&imgrefurl=http://images.yourdictionary.com/rna&docid=Vb-qbH2PyntJJM&imgurl=http://images.yourdictionary.com/images/medical/MEDrna.jpg&w=274&h=263&ei=Kk8wT9fJHdPIsQKU5pWQDg&zoom=1


A.   Cytoplasm 
B.   Nucleus
C.   Ribosome    
D.  Cell Membrane



Which of the following carries amino acids to the 
site of protein synthesis? 
A. mRNA
B. rRNA
C. tRNA
D. nRNA

http://www.google.com/url?sa=i&rct=j&q=Ribosomal+RNA&source=images&cd=&cad=rja&docid=ZW3_hFhukuRRYM&tbnid=B00YfDnjMhYVxM:&ved=0CAUQjRw&url=http://www.champaignschools.org/staffwebsites/isabelgi/Soph_Bio/RNA.htm&ei=zNxhUaOnJ8qEiwKHuoHIAg&bvm=bv.44770516,d.cGE&psig=AFQjCNFBHzqhb0WLQ6i3i51JtdmA-wKD_g&ust=1365454279793586


A diagram of a cellular process is shown below. 

Which of the following identifies the process shown at 

point Z?

A. Translation

B. Translocation

C. Replication

D. Transcription
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The sequence of DNA below is part of a gene. 
How many amino acids are coded for by this 
segment? 
5' ATCAGCGCTGGC 3‘

A. 4
B. 8
C. 12
D. 20



41

Four different segments of a DNA molecule are represented below.

There is an error in the DNA in which molecule?

A. segment 1 only

B. segment 3 only

C. segment 2 and 3

D. segment 2 and 4
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Which of the following would most likely cause 
a mutation?
A. the placement of ribosomes on the 
endoplasmic reticulum
B. the insertion of a nucleotide into DNA
C. the movement of transfer RNA out of the 
nucleus
D. the release of messenger RNA from DNA



During transcription the DNA base sequence is transcribed into a complimentary mRNA 

sequence. A codon table like the one shown below lists the amino acids coded for by 

particular triads of mRNA bases. A segment of DNA has undergone a mutation in which 

one nucleotide has been changed. The original sequence was ACG and the new 

sequence is ACA. Use the codon table to determine whether or not this mutation will 

cause a change in the phenotype of the organism. 

A. yes, the phenotype of the organism would change because a new amino acid will be 

coded for.

B. yes, the phenotype of the organism would change because any change in the DNA 

sequence will cause a change in phenotype.

C. Even though the DNA sequence changed, the sequence still codes for the same 

amino acid, so no change in phenotype will occur. 


