
Objectives 
!  Describe the function of mRNA, rRNA, & 

tRNA. 

!  Describe the processes of transcription and 
translation. 

!  Evaluate the importance of protein synthesis. 

!  Be able to transcribe and translate a DNA 
sequence into an amino acid chain (protein.) 



DNA…THE CODE! 

!  DNA provides the code for everything 
in the cell. 

!  Proteins are important part of the cell 
because they make up enzymes and 
other structures for the cells survival. 

!  Whatever is essential for the cells is 
certainly essential for the organism as a 
whole. 



Protein Synthesis (An Overview) 
!  The code that DNA provides is read by 

mRNA, which is the messenger between the 
nucleus (where the DNA is) and the rest of 
the cell. 

!  mRNA transcribes the information from the 
DNA and travels to the ribosome, where 
rRNA is located. 

!  tRNA translates the information from the 
mRNA then brings amino acids (building 
blocks for proteins) that are needed to build 
the specific protein. 



Transcription 
!   The first step of protein synthesis is transcription, 

which occurs in the nucleus of the cell. 
!   RNA Polymerase “unzips” the DNA molecule to expose 

the nitrogenous bases. 
!   A strand of mRNA is formed based on the 

complimentary base pairs (similar to DNA replication.) 
!   The mRNA is then released from the nucleus into the 

cell. 
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DNA vs. RNA (Review) 
!  There are some important differences 

between DNA and RNA. 
!  DNA has a deoxyribose sugar where RNA has a 

ribose sugar. 
!  DNA contains guanine, cytosine, adenine, and 

thymine.  RNA contains guanine, cytosine, 
adenine, and uracil. 

!  DNA pairs up A-T/T-A and C-G/G-C.  RNA pairs 
up A-U/U-A and C-G/G-C. 

!  When mRNA is made, it will place a uracil 
nucleotide where a thymine would have been. 



Codons 
!  The code that DNA transcribes to 

mRNA is read in sets of 3 nucleotide 
bases called codons. 

!  Each codon can be translated by tRNA 
to call for a specific amino acid. 

!  A series of codons will call for a series 
of amino acids, which will connect 
together to form a poly peptide chain 
(protein.) 



Codon Chart (pg. 192) 



tRNA 
!   tRNA is a unique 

clover-shaped strand of 
RNA that has an amino 
acid attached to one 
end. 

!   On the opposite end is 
an anti-codon that is 
the made up of the 3 
complimentary bases 
for codons of mRNA. 

!   This means that each 
codon on mRNA has an 
specific anti-codon on 
tRNA that codes for the 
amino acid attached. 



Translation 
!   The mRNA travels through the cytoplasm to the 

ribosome, which is made up of rRNA.  
!   tRNA comes to the ribosome bringing amino acids. 
!   The mRNA contains a start codon which tells the 

tRNA and ribosome to begin protein synthesis. 
!   All proteins begin with the same start codon (AUG) 

which codes for the amino acid methionine. 



Translation (Cont…) 
!   As more tRNA arrives, the different amino acids start 

building a chain (protein.) 
!   This process continues until the tRNA hits a stop 

codon, which tells it to stop adding amino acids and 
release the chain.   

!   The protein is then sent to the part of the cell that 
needs it (Endoplasmic reticulum / Golgi apparatus.) 
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Lets Practice 
!  mRNA = AUGUGUGUCCCCUUGAGUUGA 
!  tRNA   = UACACACAGGGGAACUCAACU 
!  Protein = Met.Cys.Val.Pro.Leu.Ser.STOP 
!  mRNA = AUGAAAUCGGGACACUUUUAA 
!  tRNA   = UACUUUAGCCCUGUGAAAAUU 
!  Protein = Met.Lys.Ser.Gly.His.Phe.STOP 
!  mRNA = AUGCCUGGUAAGGGCCCUUAA 
!  tRNA   = UACGGACCAUUCCCGGGAAUU 
!  Protein = Met.Pro.Gly.Lys.Gly.Pro.STOP 
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