Eukaryotic
Transcription
Processing

From Raw Blueprint to Mature Messenger



The Eukaryotic Complexity Gap A

BACTERIA EUKARYOTE

Single compartment. Spatial separation.

MRNA requires zero processing. The primary transcript (hnRNA) is non-functional and
must be heavily processed before nuclear export.

© QUICK-TIP: Unlike bacteria, which transcribe ready-to-use mRNA, eukaryotic DNA produces a raw transcript
that requires a dedicated maturation pipeline.



The Specialized Machinery: RNA Polymerases £

RNA Pol | RNA Pol Il RNA Pol Il
Transcribes ribosomal RNAs Transcribes the precursor of Transcribes tRNA, 5srRNA, and
(28S, 18S, 5.8S). mRNA (hnRNA). snRNAs (small nuclear RNAS).

Pol Il is the star of our story—it creates the heterogeneous nuclear RNA (hnRNA)

blueprint that encodes cellular proteins.
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The Raw Material: hnRNA and the Split Gene 4

In eukaryotes, monocistronic structural genes are split. The raw hnRNA contains
both functional instructions and interrupting gaps.

Exons Introns Exons Introns
(Coding / Expressed (Intervening / Non-coding (Coding / Expressed (Intervening / Non-coding
sequences that will appear sequences that interrupt the sequences that will appear sequences that interrupt the

in mature mRNA) gene) in mature mRNA) gene)




The Maturation Pipeline

Step 1: Capping Step 2: Tailing

5' end protection. 3' end protection.
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Step 2
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Step 3

Step 3: Splicing

Precision intron
removal.
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Overview Step 2 Step 3 %
Step 1: Capping at the 5’ End

An unusual nucleotide—methyl guanosine triphosphate—is rapidly added to the
5'-end of the hnRNA.

The cap acts as a ‘helmet’, protecting the RNA from degradation by cellular
exonucleases and eventually aiding the ribosome in recognizing the start site.
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Step 2: Tailing at the 3' End

Addition of 200-300 adenylate residues to the 3'-end.

hnRNA m
%@“UU\:@

strand

Poly-A Tail

Key Detall: This process is template-independent. The polymerase adds these
adenines without needing a corresponding thymine sequence on the DNA blueprint.



Overview Step 1 Step 2
Step 3: Splicing Removes Introns
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Precision Editing: Only the functional Exons are joined together in a defined order

to appear in the mature, processed mRNA.



The Unified Pipeline: Transcription to Mature mRNAé%
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Messenger RNA (mRNA)



Mission Accomplished:

The fully processed, stable mRNA
is now exported from the nucleus
and is ready for Translation into a

polypeptide.

The Evolutionary Echo:

The split-gene arrangement and the
absolute necessity of splicing

~ represent the dominance and

~ remnants of an ancient RNA-world.
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