Bacteria-wide detection of 6S RNAs

Stefanie Wehner

University of Marburg

Bled, Slovenia
14 February 2011

S. Wehner (University of Marburg) Bacteria-wide detection of 6S RNAs 14-02-11 1/10



Table of contents

© Introduction
© Project
© Basic methods

@ Other strategies

S. Wehner (University of Marburg) Bacteria-wide detection of 6S RNAs 14-02-11 2 /10



@ Abundant small non-coding RNA in bacteria

S. Wehner (University of Marburg) Bacteria-wide detection of 6S RNAs 14-02-11 3 /10



@ Abundant small non-coding RNA in bacteria

A
UC UA
U C
5 Age %
% 2 I
Moy An. . C sl DaGAE A _.a.c’
o1 \.CLCLDAGAUGU CGC GGGC (ool GAGCC GAAUGUG CG CGC
[T [T I|°||I [111 [1=]] FOETEE T T
CJU AGAGGCUCUACG GCG g C(‘:UC(‘GA LC‘GG‘ACLUGGG ACL‘JACACAGC A GCG
c 150 160 b U A C |'é1)
A c
LA U
Escherichia coli 6S RNA 40 "Ap oV

S. Wehner (University of Marburg)

cteria-wide detection of 6S RNAs

-
G 1L‘J I \-A{l
oIl el |

UCAA A AUUC,




@ Abundant small non-coding RNA in bacteria

G
9,

Aoy h
o Yucucuaacauaycac

111
AGAGGCUCUACG GCG g CBUCT

¢ 1uo

Escherichia coli 6S RNA

S. Wehner (University of Marburg)

20 80
% 58 ance e can?
cecu UGAG CucaG -~ ¢
L] lell 11 &
CG,  ,GGGA, A AUUC,  GAGCCy
160 CpU G A )

acteria-wide detection of 6S RNAs

14-02-11



@ Abundant small non-coding RNA in bacteria

"g » N
Ao Aa.. C 8 e
o1 ‘\.CLCLDAGAUGU CGC (.3(15(, GAGCC A GU CG CGCG 1L‘J I \-A{x
[T Te (1T ettt LTI LTl FHETEE T THe T |°||
CJU AGAGGCUCUACG GCG g C(‘:UC(‘GA LGGG‘ACLUGGG ACL‘JACACAGC A GCGUCAA p AU ug
c 150 160 b U A C |'é1) ‘G #
A c
LA U
Escherichia coli 6S RNA 40 "Ap oV

S. Wehner (University of Marburg) cteria-wide detection of 6S RNAs



# STOCKHOLM 1.0

Synechococcus_elonga.

Brucella_melitensis_
E.coli.l

Bacillus_subtilis_su.

#=GC SS_cons
#=GC RF

Synechococcus_elonga.

Brucella_melitensis_
E.coli.l

Bacillus_subtilis_su.

#=GC SS_cons
#=GC RF

Synechococcus_elonga.

Brucella_melitensis_
E.coli.l

Bacillus_subtilis_su.

#=GC SS_cons
#=GC RF
/7

S. Wehner (University of Marburg)

-

BUCUGEEUCCCACEUUGEUGHCUGCCARCAAUGu-UUUUUGAUCUAUACCUUUCGARGUU- . GEEC
GGCGAACUGCGCUUCCEGACAGGUGUAACAGC . BUCCCCGEGGCCUUAUUGAUCUCUAR-— . GGGA
EUUUCUCUGAGAUGUUCGCARGCGGGCCAGU . . . —~CCCCUGAGCCGAUAUUUCAUBACCACAAGAAU
AAGARGCUACUUUGUGECGU--AUUGUUAAUU . . BAGUUUUAA-CCUUUAAGCUGUARUA- - . GECA
1 <<<<<LLLLLLLLL <L . <LLL—<L<LLL <L <<<-
aaauccCUgcgguGUuCGucAGuugguaaaa. . . gucccuGAgCCgAuaauuuuuauaaaa. GGGA

GCUCUCGEAGAGECCACEEC-HCU . BGACCGAGCUUGACUCCGAR . ECUUARUGUUGGEC-GCARG
GCUGUCECU . GUGAAGG . ———CU-—-UGCGC————G——. ———————| CUUUCGCAUAUGE
GUGGCGEUC . CGEGEUUGEUGHGC . UGCUCGEUCCGUECGAGAR . GECUUARAACUGCGACGACA
GUUUUAUAU . CGABGCEGGAAUGUCAUGCCUCCAUUGCAGAGGACGACAGGAACGUUUCU-GCARA
<<LLL———— , <<<<<LL————— <<, ———<<<<L< SE355>—— . >>————-] >55555>-=>>>>
gcccucucy. uuuuageGGuGuGE . AuGCCeggCUuGUCCgGGAA . gCclUaAAgeuaaaaAcaggy

CUCEECECUGEUUGUCCC . . AGGUCGARRU----CUGAGGUARRRCGGEGU . . EGEGCUUAGAUE
CGCCCACCUACUUU-GUA . . GEUUCCCGGGAUCARUCACUACCAUCGGECG . uCGUGGU-CGCEG
CAUUCACCUUGAAGCAAG . . GEUUCAAGGG—-UUACAGCCUGCGGCGGCAU . . CUCGGAGAUUCE
CACCCACUUUGAGGAGUGGUGGUUUAAAACUUUCUUACUUGCAUACGGCARGaCCUAGCGAARGE
>=>> - B D e b S33335>, 5355555555
caCCCACCUugaAcagea. . GeuUCaAggacuuaauaacaacahaCGGlac . . ugcGGggauuuu

wide detection of 6S RNAs



# STOCKHOLM 1.0

Synechococcus_elonga.

Brucella_melitensis_
E.coli.l

Bacillus_subtilis_su.

#=GC SS_cons
#=GC RF

Synechococcus_elonga.

Brucella_melitensis_
E.coli.l

Bacillus_subtilis_su.

#=GC SS_cons
#=GC RF

Synechococcus_elonga.

Brucella melitensis_
E.coli

Baclllus _subtilis_su.

S. Wehner (University of Marburg)

i

-

b

[

-

AICUGECUGCEACEUUGEUGACUGCCAACAAugu-UBTUIEAUCUAUACCUUUCGAAGUU- . BEEC
GECEAACUGCECUUCCECACAGGUGUAACAGE . AICCCCEEEECCUUAUUGAUCUCUAR—— . GEEA
AUUUCUCUGAGAUGUUCGCAAGCGGGCCAGU . . . ~CCCCUGAGCCGAUAUUUCAUACCACAAGAAU
AAGAAGCUACUUUGUGCEU--AUUGUUAAUU . . aAGUUUUAA-CCUUUAAGCUGUAAUA:
1 <<<<<<LLLLLLLL <<~ . <K<K =<K=
aaauccCUgegguGUuCGucAGuugguaaaa. . . gucccuGAgCCgAuaauuuuuauaaaa . GGGA

GCUCUCGCAGAGCEEACGGC-AGH . AGACCEAGCUUGACUCEEAA . ACUUAAUGUUGEEC -GCARG
GCUGUCCCU . GUGAAGE CUUUCGCAUAUGG
GUEGEGCUC . EECEaUUGCUGARE . AUGCUCEEUCCGUBCEAGAA | EECUUARBACUGCGACGACA
GUUGUAUAU . CGAAGCCGGAAUGUCAUGCCUCCAUUGCAGAGGACgACAGGAACGUUUCU GCAAA
<< ===, B S S S D O e S55555>-->>>>
gcecucucy. uuuuachGuGuGc AuGCCcggCUUGUCCYGGAA . gCcUaAAgcuaaaaAcaggy

EuEeEcccuceuucucce . . ABEUCEARAU----CUGAGGUAAAREGEEET . . CECEEUUAGAUC
CGCCCACCUACUUU-GUA. . GEBUUCCCEECAUCAAUCACUACCAUCEECCE . uCGUGCU-CECCG
CAUUCACCUUGAACCAAG . . GEBUUCAAGGG--UUACAGCCUGCGGCGGEAU . . CUCGGAGAUUCC
CACCCACUUUGAGGAGUGGUGEUUUAAAACUUUCUUACUUGCAUACGECAAGaCEUAGEGARAGC
OSB3
.ugeGGggauuuu

caCCCACCUugaAcagea.

.GGuUCaAggacuuaauaacaacaAaCGGCac.

wide detection of 6S RNA



@ Detect 6S RNAs in all bacteria

y-protecbacteria

firmicutes
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Other strategies: Synteny

@ Analysis of 10000 nt up- & downstream of 6S RNAs of the RFAM
alignment
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Other strategies: Synteny

@ Results:

40% 5-formyltetrahydrofolate cyclo-ligase — A

34% Z-ring-associated protein — B

28% Recombination factor protein RarA — C

22% DNA-binding transcriptional activator ArgP — D

A B C D
alpha 79 41 40 2
gamma 201 235 19 121
firmicutes 8 0 157 0
others 22 76 34 3
total 311 352 257 126
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Other strategies: Secondary structure rearrangements

a-prolecbacteria . =
.
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