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TRANSCRIPTION
8.4

Key Concept: 
Transcription coverts 
a gene into a single-

stranded RNA 
molecule.

DNA/RNA and How they work

The CENTRAL DOGMA of 
biology: Francis Crick

Information flows in one direction: from DNA 
to proteins

Involves 3 processes:

1.    Replication of DNA

2.   Transcription of DNA into RNA

3.   Translation of RNA into protein

True for all organism except 
Retrovirus

Central Dogma

Replication

The CENTRAL DOGMA

• RNA is the  
link 
between 
DNA and 
proteins.

replication

transcription

translation

The CENTRAL DOGMA
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What is RNA?

• Ribonucleic Acid

• Nucleic acid made from DNA that 
goes out into the cytoplasm of the 
cell to help it stay alive

• RNA is made in a process called 
transcription.

How does RNA differ from DNA?

1. Sugar is ribose

2. Contains the base uracil in place of thymine (A=U)

3. Single-strand of nucleotides

TRANCSRIPTION

• Process of copying a sequence 
of DNA (a gene) to produce a 
strand of RNA

• Occurs in the

nucleus

The Transcription Process:

1. A large transcription complex made 
of RNA polymerase and other 
proteins recognizes the start of a 
gene and begins to unwind the 
segment of DNA.

start site

nucleotides

transcription complex
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2.  RNA polymerase bonds nucleotides 
together to make a strand of RNA using 
DNA as a template

**Rules of base pairing for RNA: 

DNA

RNA

C=G A=U

The Transcription Process:

3.  The completed RNA strand   
separates from the DNA template 
and the DNA molecule closes back 
together.

RNA

The Transcription Process:

3 types of RNA:

3.   Transfer RNA (tRNA): carries 
amino acids from the cytoplasm to 
ribosomes to make proteins

2.   Ribosomal RNA (rRNA): forms 
part of ribosomes where proteins 
are made

1.   Messenger RNA (mRNA): carries 
a message that will be translated to 
form a protein (made from DNA 
during transcription)

• What is the complimentary mRNA 
strand made from this DNA 
sequence?

DNA sequence :A G C G T G C C A 

mRNA sequence: U C G C A C G G U
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Try this…

• Use the following DNA sequence to create 
a RNA sequence. 

DNA :TAC CCC CCG GAA TGA TGC ACT

RNA: 

Try this…

1. Which of the following is a nucleotide found in DNA?

– A. ribose + phosphate group + thymaine

– B. ribose + phosphate group + uracil

– C. deoxyribose + phosphate group + uracil

– D. deoxyribose + phosphate group + cytosine

2. What types of RNA are involved in protein systhesis? 
There are 3.

3. During transcription, an RNA molecule is formed in the  
___________ of a cell.

4. Transcription is the copying of an entire chromosome to 

produce a complementary strand of DNA.  True or False. 

Translation  8.5
Key Concept: mRNA is translated 
into a protein. • Read 3 bases at a time: 

Translation  8.5
mRNA sequence: U C G C A C G G U

UCG-CAC-GGU
• Each set of 3 nucleotides is known as a 
codon.

• Each codon represents an amino acid:
� 20 amino acids are formed= 4 nucleotides

UCG-CAC-GGU
Serine-Histidine-Glycine

1 codon = 1 amino acid

� remember proteins are made of amino acids
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The Genetic Code
• Matches each codon to its amino acid

Translation  8.5

Protein 

 

 
 

Amino Acids 

The genetic code matches each RNA codon with its amino acid or function.

DNA :TAC CCC CCG GAA TGA TGC ACT

Protein: Met- Gly – Gly – Leu – Thr –Thr-Stop 

RNA:  AUG GGG GGC CUU ACU ACG UGA

TRANSLATION

• Information from 
mRNA is used to 
make proteins

• Takes place on 
ribosomes in the 
cytoplasm

Translation  8.5 Before Translation Begins:

• mRNA is transcribed from DNA in 
the nucleus and released into the 
cytoplasm

Nucleus Cytoplasm
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• Translation begins at a certain codon on 
mRNA called a start codon (AUG) and ends 
with one of three stop codons (UAG, UAA, 
UGA)

Translation  8.5

1. mRNA moves through the ribosome. tRNA (transfer 
RNA) comes into the ribosme with an anticodon on one 
end and an amino acid on the other and pairs with the 
start codon (AUG) on mRNA 

Translation Process

Ex. mRNA codon: AUG

Anticodon: UAC

**anticodon: three bases on tRNA which match one mRNA 
codon

2. A second tRNA comes in with its amino acid. The 
ribosome forms a peptide bond between the two 
amino acids to begin forming a protein. Once each 
tRNA has “dropped off” its amino acid it is 
released into the cytoplasm to pick up another 
amino acid

Translation Process

3. tRNA molecules continue to come into the 
ribosome, bind with mRNA, and leave amino 
acids that are bonded together to make a 
growing protein until they reach a stop codon 
(UAG, UAA, UGA). When a stop codon has 
been reached the protein & mRNA will be 
released from the ribosome and translation is 
complete!!

Translation Process

Protein Synthesis Animation
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Nucleus

Ribosome

Eukaryotic 

Cell

Starter RNA   3/1/12
True or False

_____ 1) The sugar found in RNA is called 
deoxyribose.

_____ 2) The DNA molecule is double stranded 
and the RNA molecule is single
stranded.

_____ 3) The process of translation occurs at 
the ribosome.

_____ 4) The job of mRNA is to pick up amino 
acids and transport them to the 
ribosomes.

_____ 5) Transcription must occur before 
translation may occur.
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1) Which of the following is attached to the transfer RNA (tRNA)?

A.  DNA           B.  ribosome           C.  amino acid      D.  nucleic acid

2) Which of the following is not part of protein synthesis?

A.  replication           B.  translation         C.  transcription

3) The codons are located on the

A.  mRNA.           B.  tRNA.           C.  rRNA.            D.  DNA.

4) In the RNA molecule, which nitrogen base is found in place of thymine?

A.  guanine           B.  cytosine           C.  thymine            D.  uracil

5) During the process of transcription, which of the following is produced?

A.  H2O           B.  ATP           C.  mRNA            D.  DNA

6) The actual site of protein synthesis is the

A.  nucleus.           B.  mitochondrion.  C.  chloroplast.      D.  ribosome.

7) If the DNA template reads “ATA”, then which of the following would be the 

corresponding sequence on the mRNA?

A.  UAU           B.  ATA           C.  TUT            D.  UCU

8) The genetic code is based upon the reading of how many bases at a time?

A.  one           B.  two           C.  three            D.  four

9) Amino acids are held together by __?__ bonds.

A.  hydrogen           B.  peptide          C.  ionic            D.  high energy

10) How many codons are needed to specify three amino acids?

A. 3 B. 6 C. 9 D. 12


