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Post-transcriptional Processing

Involves phosphodiester bond cleavage 

and loss of certain nucleotides
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Precursor Transcripts

In Prokaryotes

In Eukaryotes

Extra bases

Introns

Processing involves phosphodiester bond

cleavage and loss of certain nucleotides
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Processing in Prokaryotes
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Processing involves different Ribonucleases

Processing involves two types of enzymes

that can cleave phosphodiester bonds in

RNA→

1. Endoribonucleases – cleave at internal sites in

the RNA, resulting in two smaller RNA

2. Exonucleases – sequentially remove single

nucleotides from one end of the RNA
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Processing Ribonucleases of E. coli

Enzymes Types Products Specificity          
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Processing Ribonucleases of E. coli (contd….)

Enzymes Types Products Specificity          



pre-tRNA Processing

(Prokaryotes)
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Processing of pre-tRNA 1
tyr transcript in E. coli
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Pre-tRNA 1
tyr Transcript in E. coli

A – The complete transcript with two adjuscent identical tRNA segments and spacer region

B – A single genetic unit 

In E. coli, there are two copies of the pre-tRNA 1
tyr gene, i.e., two

identical adjuscent copies of the DNA from which this tRNA is

transcribed.

Each gene consists of 350 nucleotide pairs separated by a spacer of 200

nucleotide pairs.
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Stages in the processing of pre-tRNAtyr in  E. coli

Step 5 – Modification of Bases

2 Uridine → 2 Pseudouridine (ѱ)

2 Uridine → 2 4-thiouridine (4tU)

1 Guanosine → 2’-O-methyl guanosine (2mG)

1 Adenosine → Isopentyl adenosine (2ipA)
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All tRNA molecules are terminated by CCA-3’-OH. The

precursor contain this sequence, so the terminus is generated

at the appropriate cut.

However, precursor of some tRNA molecules lack a

terminal CCA.

To such molecules a CCA end is added by the enzyme tRNA

nucleotidyl transferase.

Multiple copies of a particular tRNA molecule are

commonly found in a single transcription unit.

e.g., 4 copies of tRNALeu → in one precursor molecule

The occurance of different tRNA in the same precursor is

also frequent.

e.g., one tRNASer & one tRNAThr are present in a single

transcription unit in E. coli.

Points to be remembered………



pre-rRNA Processing

(Prokaryotes)
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Stages in the processing of rRNA in  E. coli
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Processing in Eukaryotes



Splicing Reaction

(Eukaryotes)
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pre-tRNA Splicing

(Eukaryotes)
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tRNA precursor

RNA-pol III

TGGCNNAGTGC GGTTCGANNCC

DNA

Precursor transcription
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Splicing of tRNA
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Endonuclease

Cleavage

Splicing ligase
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tRNA nucleotidyl 

transferase

ATP ADP

Addition of CCA-OH
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Base modification

（1）

（1）

（3）

（2）

（4）

1. Methylation 

A→mA, G→mG

2. Reduction 

U→DHU

3. Transversion 

U→ψ

4. Deamination

A→I
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pre-mRNA Splicing

(Eukaryotes)

4/3/2020 30



The matured mRNAs are much shorter than  

the DNA templates.  

DNA

mRNA

c. mRNA splicing
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L 1 2 3 4 5 6 7
7 700 bp

The structural genes are composed of

coding and non-coding regions that are

alternatively separated.

Split gene 

EA B C D F G
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A to G are non-coding regions 1 to 7 are coding regions



Exon and intron

Exons are the coding sequences that 

appear on split genes and primary 

transcripts, and will be expressed to 

matured mRNA.

Introns are the non-coding sequences 

that are transcripted into primary 

mRNAs, and will be cleaved out in the 

later splicing process. 
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mRNA splicing
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Splicing mechanism
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lariat
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U pA G pU5' 3'
5'exon 3'exon

intron

pG-OH

pGpA

G pU 3'U5' OH

first transesterification

Twice transesterification

second transesterification

U5' pU 3'

pGpA

GOH

5'

3'
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mRNA Editing
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• Taking place at the transcription 

level

• One gene responsible for more than 

one proteins

• Significance: gene sequences, after 

post-transcriptional modification, 

can be multiple purpose 

differentiation.  

mRNA Editing
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Different pathway of apo B

Human apo B 

gene

hnRNA (14 500 base)

liver

apo B100

（500 kD）
intestine

apo B48

（240 kD）

CAA to UAA

At 6666
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Modification of rRNA

• 45S transcript in nucleus is the 

precursor of 3 kinds of rRNAs. 

• The matured rRNA will be assembled 

with ribosomal proteins to form 

ribosomes that are exported to 

cytosolic space. 
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rRNA

transcription

splicing

45S-rRNA

18S-rRNA
5.8S and 28S-rRNA

28S5.8S18S
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• The rRNA precursor of tetrahymena 

has the activity of self-splicing (1982).  

• The catalytic RNA is called ribozyme.

• Self-splicing happened often for 

intron I and intron II.  

Ribozyme
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• Both the catalytic domain and the 

substrate locate on the same 

molecule, and form a hammer-head

structure.

• At least 13 nucleotides are conserved.
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Hammer-head
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• Be a supplement to the central 

dogma 

• Redefine the enzymology

• Provide a new insights for the origin 

of life

• Be useful in designing the artificial 

ribozymes as the therapeutical 

agents  

Significance of ribozyme
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Artificial 

ribozyme

• Thick lines: 
artificial ribozyme

• Thin lines: 
natural ribozyme

• X: consensus 
sequence

• Arrow: cleavage 
point
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