Comparison of Non-Coding RNAs

in Drosophila and Human

Rebecca Kirsch

TBI Winterseminar
18/02/2015

RTH

CENTER FOR NON-CODING RNA
IN TECHNOLOGY AND HEALTH




Challenges of Experimental ncRNA Analyses

so far:
analysis of single
known ncRNA

NncRNA
M



Challenges of Experimental ncRNA Analyses

so far:
analysis of single
known ncRNA )

uhy
.............

S veve caAS O
& Gcac
u
(c) % Rl (c)
o 11y
u 133
b e
v £ N
a v < %
o, T Uyd @ ey Foa40, e
o 28t &, gcac .
T g Yya -,
v U g ca
Ua s
sc o3
o¢ e ]
gt ety
M “ —

.
Pmtm GUUCGAGUCCCAUUAUCUGCU V00158 |
e g H? 1J)111)] . Struct
:* llccauge cc TUCU UVv00158 |
od]- A ) J))] . Struct
écrmsu 3UUC Prruyoo1ss
AU :.j!!; ii} gouau.u;u
AT Ll REb8Sas54




Challenges of Experimental ncRNA Analyses

so far:

analysis of single

known ncRNA

NncRNA
M

high-throughput




Challenges of Experimental ncRNA Analyses

so far:

analysis of single
known ncRNA

ncRNA
M

ez

aim:
:
:
high-throughput
:
© s
A
6
4
...............
L f = 7
© g M e [@ g
v g‘ A
¢8| 4 e
ce Al 13
cq | "23
W IR E I Py Tl
“5#‘. by "”ej
i 4]
Ac Ay
) Py :

ATGGIUUCEAL V00158 |
LTI IVEIITyT . Seruce

CAUGGGUUCGAG 00158
....... ))))))?))))) Struct

00158

AT e

0594 4

Biochemistry, Leipzig, Mario Morl

RNA-RNA crosslinking
=L

high-throughput sequencing



Challenges of Experimental ncRNA Analyses

so far: aim:
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Not finished yet.
Continued by
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From RNA-RNA Interactions to Actual ncRNA Function

Interactions: Functional Analysis:

—e_ candidate

selection

target RNA

identified in still limited to
high-throughput individual interactions!
no list of Copenhagen: Copenhagen:
interactions out of Jan Gorodkin Stephen Cohen

experiment yet

* bioinformatic pipeline  « RNAI knock-down

CMfinder: ~ 700,000 RNA > in cell culture
Structures (Mammals) ~ tissue-specific (GAL4)

Stefan Seemann
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Prediction of Structured RNAs in Mammals

CMfinder (Yao, 20006)

EM

Heuristics
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Ruzzo, 2014
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TRENDS in Biotechnology

Gorodkin, 2010
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Prediction of Structured RNAs in Drosophilids

Multiple alignment of 15 insect species — CMfinder (Yao, 2006)

D. melanogaster (dm3, Apr. 2006, BDGP Release 5)

D. simulans (droSim1, Apr. 2005) _ El‘i -

D. sechellia (droSec, Oct. 2005) eSS ) Msep
D. yakuba (droYak2, Nov. 20095) e Candidate | | Covariance : Genome-Scale I
D. erecta (droEre2, Feb. 2006) Sequences - Alignment Model __Seird‘ _____ -
D. ananassae (droAna3, Feb. 2006) Pr';z:gi?fns '

D. pseudoobscura (dp4, Feb. 2006) ; el .

D. persimilis (droPer1, Oct. 2005) i i

D. willistoni (droWil1, Feb. 2006) ' 4 "

D. virilis (droVir3, Feb. 2006)

D. mojavensis (droMoj3, Feb. 2006) UAA U Compensatory UAAAU Ruzzo, 2014

D. grimshawi (droGri2, Feb. 2006) K+ base pair change -

A. gambiae (anoGam1, Feb. 2003) @ C-G —U-G—U-A

A. mellifera (apiMel3, May 2005) UA-UGA UA-UGA

T. castaneum (triCas2, Sep. 2005) TRENDS in Blotechnology

Gorodkin, 2010

14



Prediction of Structured RNAs in Human

CMfinder: ~ 700,000 RNA
Structures (Mammals)

lStefan Seemann

Human
Structures
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CMfinder Comparison in Drosophila and Human

CMfinder: ~ 700,000 RNA

CMfinder Screen
on Drosophilids

lStefan Seemann l

Structures (Mammals)

Human Drosophila
Structures Structures
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CMfinder Comparison in Drosophila and Human

CMfinder: ~ 700,000 RNA CMfinder Screen
Structures (Mammals) on Drosophilids

lStefan Seemann l

>
Human compare Drosophila
Structures < P Structures
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CMfinder on ENCODE Regions

- Random --- Random
—— Native © - —— Native

Frequency (%)
Frequency (%)

4 6 8 10 12 14 -30 -20 -10 0 10

CMfinder composite score Minimum free energy (dG)

Torarinsson et al. 2008 Cut-off criteria

Composite Score: takes motif and sequence conservation, sequence
>5 identity, number of base pairs and alignment length into
account

Minimum Free Energy
<-5
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Prediction of Structured RNAs in Drosophilids
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Prediction of Structured RNAs in Drosophilids
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CMfinder Comparison in Drosophila and Human

CMfinder: ~ 700,000 RNA CMfinder Screen
Structures (Mammals) on Drosophilids

lStefan Seemann l

> >
Human Drosophila RNAz on
Structures < compare Structures p TV Drosophilids

4 Rose, 2007

compare

v

EvoFold on
Drosophilids

Stark, 2007
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|dentification of RNA Candidates for Functional Studies

1
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Transcriptome Tissue
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tissue-spec / Dm;ﬁ%h"a CMfinder Screen
diff. expressed on Drosophilids
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Are there tools available for
functional studies in Drosophila?

PREDIC-
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Candidates for

Functional
target RNA Studies in Fly
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