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Lecture 25

Central Dogma: RNA to Protein,  Translation…  
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1 error in 1x 104  (1 in 10,000) bases replicated 

1 error in 1x 109 (1 in 1,000,000,000) bases replicated

e.g HIV 

e.g SarsCoV-2



Genomic organization of representative α, β, and γ CoVs. An illustration of the 
MHV genome is depicted at the top. The expanded regions below show the 
structural and accessory proteins in the 3′ regions of the HCoV-229E, MHV, 
SARS-CoV, MERS-CoV and IBV. Size of the genome and individual genes are 
approximated using the legend at the top of the diagram but are not drawn to 
scale. HCoV-229E human coronavirus 229E, MHV mouse hepatitis virus, 
SARS-CoV severe acute respiratory syndrome coronavirus, MERS-CoV Middle 
East respiratory syndrome coronavirus, IBV infectious bronchitis virus
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“Universal”  Genetic Code

Four possibilities for the first base, multiplied by four for the second, multiplied by 
four for the third yields… 64 possibilities
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T / HER / EDC / ATG / OTT / HER / ATO / FFT / HEM / AT

 

TH / ERE / DCA / TGO / TTH / ERA / TOF / FTH / EMA / T

 

THE / RED / CAT / GOT / THE / RAT / OFF / THE / MAT

The “Universal”  Genetic Code is a 3 base/letter code…

T / HER / EDC / ATG / OTT / HER / ATO / FFT / HEM / AT

 

TH / ERE / DCA / TGO / TTH / ERA / TOF / FTH / EMA / T

 

THE/ RED / CAT / GOT / THE / RAT / OFF / THE / MAT



AUG, which codes for the amino acid methionine, is called the start codon, 
which initiates the translational process.


Three of the possible codons are STOP CODONS (UAA, UAG, and UGA), which 
direct the ribosomes to STOP reading the mRNA; that is, they end translation.

“Universal”  Genetic Code



Four possibilities for the first base, x  four for the second,  x  four for the third 
yields 64 possibilities options

“Mitochondrial”  Genetic Code“Universal”  Genetic Code

Only 20 amino acids, so the code is “redundant”



The genetic code is redundant but not ambiguous. This means that many amino 
acids have more than one codon, but only one amino acid is specified for any one 
codon.

“Universal”  Genetic Code







The genetic code is redundant but not ambiguous. This means that many amino 
acids have more than one codon, but only one amino acid is specified for any one 
codon.

“Universal”  Genetic Code



The genetic code is redundant but not ambiguous. This means that many amino 
acids have more than one codon, but only one amino acid is specified for any one 
codon.

“Universal”  Genetic Code



The genetic code is redundant but not ambiguous. This means that many amino 
acids have more than one codon, but only one amino acid is specified for any one 
codon.

“Universal”  Genetic Code





The genetic code is redundant but not ambiguous. This means that many amino 
acids have more than one codon, but only one amino acid is specified for any one 
codon.

“Universal”  Genetic Code



rRNA

tRNA

µRNA

mRNA

Structural

Catalytic

Regulatory









UAA    UAG   UGA









RNA comes in various forms/sequences, commensurate with function. 


rRNA (81% by weight in E. coli; cellular RNA), which acts as nucleic acid scaffold for the 
ribosomes, which are the enzymes that copy the mRNA message into a polypeptide chain.


tRNA (15% by weight in E. coli; 60 different possible species), which is the link between the 
code of the mRNA and the amino acids of the polypeptide. The tRNA molecules specify the 
correct amino acid.





mRNA (4% by weight in E. coli; transient 0.5-10 minute to 24hr. life span), which is the transient 
information that is copied from the DNA.


In addition to the traditional forms of RNA there is a 4th variety, known as Small interfering 
and/or micro RNA (siRNA and microRNA), which are a class of single-stranded RNA 
molecules of some 20-25 base pairs in length, which plays numerous roles in eukaryotes, but 
is most commonly understood to hybridize to specific regions of mRNA and "interfere" with its 
expression. 




16S ribosomal RNA

tRNA











Prokaryote rRNA:

23S rRNA, 
5S rRNA

& 

16S rRNA,

Eukaryote rRNA:

28S  rRNA,
5.8S  rRNA, 
5S    rRNA,

& 

18S rRNA



50S

30S



60S

40S







RNA comes in various forms/sequences, commensurate with function. 


rRNA (81% by weight in E. coli; cellular RNA), which acts as nucleic acid scaffold for the 
ribosomes, which are the enzymes that copy the mRNA message into a polypeptide chain.


tRNA (15% by weight in E. coli; 60 different possible species), which is the link between the 
code of the mRNA and the amino acids of the polypeptide. The tRNA molecules specify the 
correct amino acid.





mRNA (4% by weight in E. coli; transient 0.5-10 minute to 24hr. life span), which is the transient 
information that is copied from the DNA.


In addition to the traditional forms of RNA there is a 4th variety, known as Small interfering 
and/or micro RNA (siRNA and microRNA), which are a class of single-stranded RNA 
molecules of some 20-25 base pairs in length, which plays numerous roles in eukaryotes, but 
is most commonly understood to hybridize to specific regions of mRNA and "interfere" with its 
expression. 


















AUG, which codes for the amino acid methionine, is called the start codon, 
which initiates the translational process.


Three of the possible codons are stop codons (UAA, UAG, and UGA), which 
direct the ribosomes to STOP reading the mRNA; that is, they end translation.
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Condensation 









































































WHERE and HOW do you regulate the whole process?????


