something about sRNA in archaea
or: Processed Small RNAs in Archaea and BHB Elements

Sarah Berkemer

Bioinformatics Vienzig



Archaea?

BHB elements in Archaea



Google

scholar

Archaea? A “

® Articles (v include patents) Case law

Stand on the shoulders of giants

nformatics Vienzig) elements in Archaea



Archaea |

Phylogenetic Tree of Life

Bacteria Archaea Eukaryota
Green
Filamentous
Spirochetes bacteria

Slime .
Entamoebae molds Animals
Methanosarcina

L

Proteobacteria e

Fungi
Cyanobacteria

Plants
Ciliates
Planctomyces Flagellates
Pyrodicticum
Bacteroides
Cytophaga

Trichomonads
Microsporidia
Thermotoga
Aquifex

Diplomonads

Figure: Phylogenetic Tree (commons.wikimedia.org)
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Archaea Il

Definition [Woese et al., 1990]

Domain Archaea [Greek adjective for ancient, primitive]:
@ Cells prokaryotic
@ Membrane lipids unique

@ Ribosomes containing an archaeal type of rRNA

Figure: Archaeal species Sulfolobus (www.microbiologyonline.org.uk)
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3 domains vs. 2 domains of life

a Monophyletic Archaea b Paraphyletic Archaea
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Figure: Possible "Tree of life’ [Williams et al., 2013]
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Splicing mechanism

Splicing
@ Eukarya: splicing with spliceosome
@ Bacteria: no splicing

@ Archaea: splicing with at least two protein enzymes (specific endonuclease and
ligase) - BHB (bulge-helix-bulge) element as recognition
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Splicing mechanism

Splicing
@ Eukarya: splicing with spliceosome
@ Bacteria: no splicing

@ Archaea: splicing with at least two protein enzymes (specific endonuclease and
ligase) - BHB (bulge-helix-bulge) element as recognition

C

Figure: Scheme for a BHB element
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BHB structural element

GCGGGCTTTTAACCGCG. . .1loop. . .TGCGGGAAGCAACCCG
hhhhhHHHHBBBggggg . . . 1oop. . . gggggHHHHBBBhhhh]
CCCCCCCCC . (v 200p. . 20))I0))) ... )DL

Figure: BHB element, sequence and
secondary structure in tRNA Lys of
S.tokodaii [Marck & Grosjean, 2003]
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Workflow
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Candidate cRNAs

Anticodon
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tRNA introns

A Archaea B  Eukaryote
| Euryarchaeota ] C. merolae (Rhodophyta) [} I
gre:‘;gifgzzo'a) I G. theta (nucleomorph) B
(+ Thaumarchaeota) . I canonical position .
Korarchaeota
canonical position | §

1/32 35/36
32/33 36/37 37/38

Figure: Splice sites in tRNAs [Yoshihisa, 2014]
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Results

Species C/D BHB no BHB
M. kandleri 126 | 112 (80) | 14 (8)
N. equitans 11 9 (6)] 2 (1)
S. solfataricus 20 7 (3)]13 (5
S. acidocaldarius 24| 22 (16) | 2 (2)
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Species C/D BHB no BHB
M. kandleri 126 | 112 (80) | 14 (8)
N. equitans 11 9 (6)] 2 (1)
S. solfataricus 20 7 (3|13 (5
S. acidocaldarius 24| 22 (16) | 2 (2)
Species splicesites | MSA1 | MSA2
M. kandleri 213 25 30
N. equitans 12 1 3
1. hospitalis 23 3 7
S. acidocaldarius 185 12 18
S. solfataricus 26 0 8
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Results
@ combining forces and reducing search space helps
@ most of known box C/D sRNAs flanked with BHB elements
@ new candidates identified

Outlook

@ still circularized introns without BHB elements

@ just known RNA classes can be tested: no generalized model
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