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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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RNA Polymerase III Transcription ↗

Stable identifier: R-HSA-74158

Compartments: nucleoplasm

RNA polymerase III is one of three types of nuclear RNA polymerases present in eucaryotic cells. About 10% of the 
total transcription in dividing cells can be attributed to its activity. It synthesizes an eclectic collection of catalytic or 
structural RNA molecules, some of which are involved in protein synthesis, pre-mRNA splicing, tRNA processing, 
and the control of RNA polymerase II elongation, whereas some others have still unknown functions. Like other 
RNA polymerases, RNA polymerase III cannot recognize its target promoters directly. Instead it is recruited to 
specific promoter sequences through the help of transcription factors. There are three basic types of RNA 
polymerase III promoters, called types 1, 2, and 3(Geiduschek and Kassavetis, 1992). Although in vivo, RNA 
polymerase III may be recruited to these promoters as part of a large complex (holo RNA polymerase III) containing 
the polymerase and its initiation factors (Wang et al., 1997), in vitro the reaction can be divided into several steps. 
First, the promoter elements are recognized by DNA binding factors, which then recruit a factor known as TFIIIB. 
TFIIIB itself then directly contacts RNA polymerase III. In human cells but not in S. cerevisiae, there are at least two 
versions of TFIIIB. One contains TBP, Bdp1, and Brf1 (Brf1-TFIIIB), and the other TBP, Bdp1, and Brf2 (Brf2-
TFIIIB) (Schramm et al., 2000; Teichmann et al., 2000).
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RNA Polymerase III Abortive And Retractive Initiation ↗

Location: RNA Polymerase III Transcription

Stable identifier: R-HSA-749476

Compartments: nucleolus

Abortive initiation, the repetitive formation of short oligonucleotides, is a ubiquitous feature of transcriptional 
initiation. This Pathway contains events inferred from events in Saccharomyces cerevisiae.

Editions
2004-03-29 Authored Geiduschek, EP.

2024-03-06 Edited Gillespie, ME.

https://reactome.org Page 4

https://reactome.org/content/detail/R-HSA-749476
https://reactome.org


RNA Polymerase III Transcription Initiation ↗

Location: RNA Polymerase III Transcription

Stable identifier: R-HSA-76046

Compartments: nucleoplasm

There are three basic types of RNA polymerase III promoters. The three types of RNA polymerase III promoters are 
known as type 1, type 2, and type 3 promoters. Type 1 promoters are found in the 5S genes and consist of a gene-
internal element called the internal control region (ICR), that is subdivided into A block, intermediate element, and C 
block (Bogenhagen, 1985; Sakonju et al., 1980). Type 2 promoters are found in tRNA genes, Adenovirus 2 VAI 
gene, and other genes (Galli et al., 1981; Sharp et al., 1981). These promoters consists of two gene-internal elements 
called the A and the B boxes. Type 3 promoters consist of a distal sequence element (DSE) that serves as an 
enhancer, a proximal sequence element (PSE), and a TATA box (Baer et al., 1989; Lobo and Hernandez, 1989).

Some promoters combine elements from type 2 and 3 promoters. For example, the S. cerevisiae U6 promoter, also 
shown in the figure, contains the TATA box typical of type 3 promoters and the A and B boxes typical of type 2 
promoters. Moreover, in S. pombe, nearly all tRNA and 5S genes contain a TATA box in addition to gene-internal 
elements, and the TATA box is required for transcription.
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RNA Polymerase III Chain Elongation ↗

Location: RNA Polymerase III Transcription

Stable identifier: R-HSA-73780

Compartments: nucleoplasm

Pol III initiation complexes open the promoter spontaneously similar to the mechanism employed in archaeal and 
bacterial transcription.
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RNA Polymerase III Transcription Termination ↗

Location: RNA Polymerase III Transcription

Stable identifier: R-HSA-73980

Compartments: nucleoplasm

At the end of the cycle, the elongation complex (EC) must be destabilized to release its transcript and DNA. 
Analogous to initiation, cis-signals and protein factors are required to mediate EC destabilization and release of the 
transcript from the grip of the RNA polymerase (RNAP). RNAP III achieves efficient termination despite the 
apparent simplicity of its cis-acting DNA terminator element, a stretch of five or more T residues on the non-
template (NT) strand, which directs termination within this site without need for additional cis-elements or trans-
acting factors.

Literature references

Maraia, RJ., Arimbasseri, AG. (2015). Mechanism of Transcription Termination by RNA Polymerase III Utilizes a 
Non-template Strand Sequence-Specific Signal Element. Mol. Cell, 58, 1124-32. ↗

Editions
2004-02-27 Authored Kassavetis, GA., Geiduschek, EP.

2024-03-06 Edited Joshi-Tope, G.

https://reactome.org Page 8

https://reactome.org/content/detail/R-HSA-73980
http://www.ncbi.nlm.nih.gov/pubmed/25959395
https://reactome.org


Table of Contents
Introduction 1

RNA Polymerase III Transcription 2

RNA Polymerase III Abortive And Retractive Initiation 3

RNA Polymerase III Transcription Initiation 4

RNA Polymerase III Chain Elongation 6

RNA Polymerase III Transcription Termination 7

Table of Contents 8


