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- Strategies for Detecting
Novel ncRNAs

® n silico

® Requires significant homology/structure
® in culture/vivo (RNomics)

® Requires transcription conditions
® n vitro (Genomic SELEX)

® Independent of expression levels

® May present biases




Evaluation of Genomic
SELEX Screen

|. Genomic SELEX for Hfg-binding RNAs
2. in silico analysis of sequenced cDNAs
3. Neutral SELEX as control for SELEX

4. 454 sequencing of Neutral and Genomic
SELEX cDNAs

5. in silico analysis of SELEX pools
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%qu is a RNA-binding
ié" microbial protein
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® Highly abundant, pleiotropic regulator
involved in ncRNA/mRNA interactions

® OxyS RNA Og-stress regulation
® Spot42 RNA kinase down-regulation
® |nterested in a broader view of Hfqg targets

® Develop a method irrespective of
expression level: Genomic SELEX w/ E.coli

Lorenz, et al, in preprint




Genomic SELEX for
Hfq-binding RNAs
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Genomic SELEX for
Hfq-binding RNAs

RNA pool
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2. in silico analysis of
sequenced cDNASs

® Measure structural stability: MFE Z-score

® Compares predicted secondary structures of
® same length
® same nucleotide content

Em o :u(E
o(E

xshuff)
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Lshuff )

Le, et al 1989
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2. in silico analysis of
sequenced cDNASs

® Measure structural stability: MFE Z-score
® Compares predicted secondary structures of
® same length

® same nhucleotide content
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Z-scores of known binders

Secondary

ERA Structure
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Hfq Sequence Stability

Mean=0.30

ZZZZZZZ
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 Does Hfq favor binding
unstable RNAs?

> °1 Mean=-0.85

ZZZZZZZ
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* Does SELEX produce

unstable sequences’
- [=mE,,] (Men=0.10

ZZZZZZZ
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SELEX

@ RNA pool | I Unspecifically
3 () «* . binding RNAs
Initial DNA pool Transcription Counter selection

s i
&6 \_/ ' RNA pool
_ without unspecifically
Cloning binding RNAs
Sequencing ©

Binding reaction:
protein + RNA pool

Protein—RNA complex:

_ on the f|lter ’1

PCR Selection via filter

) 0{ i % l binding

Non-binding species: SE
Reverse transcription UreafPCI recovery in the flowqthir)ough

of selected RNAs &,6

Freitag, 20. Februar 2009



12

3. Neutral SELEX
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- Schematic of SELEX
Experiments

(Purified E.coli Hfq)
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SEQUENCING

- Genomic NeutraISELEX |
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— = Lorenz, et al, in preprint
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4.454 Sequencing of
SELEX poo:s

600bp '®

200bp

100bp _'; | -".  ' - . e . -
|
# of Sequences
lib| 3,276

1-8| 68,135

, i : 9 | 5,894

--‘-‘-’- -

= Miaa| 10 | 69,426

Hfg| 9,991
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5. In silico analysis of
SELEX pools
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Average Sequence Length (Bars)

Lengths and Distances of Null SELEX Sequences
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What is the effect of

SELEX on the stability
of sequences!

® Measure Z-score sequences in each pool
® Take the average of each pool

® Study progression of the pools' averages
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'8 SELEX decreases
stability of sequences

o
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Hfq sequences are
unstable from SELEX
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Must enriched
sequences be unstable?

® Cluster sequences through pairwise
alighments

® |f the sequences are 85% identical, group
them in a cluster

® Size of the cluster is a measure of the
level of enrichment

® Plot the enrichment against Z-score
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Enrichment does not
imply instability

Cluster Size
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Enrichment does not

21

ly instability
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Enrichment is a Strong
Signal

9991

3614
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Enrichment is a Strong
Signal
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Nucleotide Content
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Difference from Genome
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Winning Sequences: (of 9991)

Dinucleotide Content

Al

ucC

Q

o)

T 1. CCCACG-TTAATCCCAATAAGAACAGAATCCAGATTATCCGTTTCAACATCACTCCTTCACTG (251x)
2. ACCA--ATAACTACAACATCAGCCCCCAGTTCTTCTGCCAACTCATTGACTT (229x%)
3. CCATAACA-ATAATCCATAGCTTCCCAGCCCACAAGGTACGAAACAACCCACGAATATCCAGTTCATTTTCAGCGT (228x%)

g 4. CTACACCATGAAAATAAAGAACATTCTACTCACCCTTTGCACCTCACTCCTGCTTACCAACGTTTC (189x%)

< 5. ACTTCATCACTAACAACAATAATACGGGAGACATTGGTTTCTT (150x%)
6. AACAA-CAATAAA-GCGGCACACCCTACCCAAAACGCTGCTCGCATCTCTTCTTCCTCTGATCTTCAAGC (118x)
7. AATTCCACCATTATATCCATCTCCTCCCCAAACACTTCCATTATTATTTAGCGTAAAGTTTTCACCGTA (106x%)

© 8. CAAAACCTACAAGACCATAGAACCGCCAGCCTTTCGCCTTTTTTTCACCACTCATTGCCACATTCCTTGTGTATA (99x)

8 — 9. GTCTTACGAACGGTATCCGCAGCCACTTCATCACTAACAACAATAATACGGGAGACATTGGTTTCTT (92x)

! 9. CGCCCAGACCAATAATAATAGTGACGGAACCAAGCACACCGCCCATCCCGGCGATCATCACTTTACCCACTT (92x)
10.CATAAGAACAATAACAAGACAATAAATTGCCATTACAGCCACAATAGCCAGCGTGC (86x)
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Conclusions

® Genomic SELEX presents artifacts
® Unstable sequences are favored
® Certain dinucleotides are enriched

® Genomic SELEX: an in vitro alternative

® Can screen genome for bindingI motifs
independent of expression leve

® Sequence enrichment is a strong signal
® |t is possible to enrich stable RNAs

Freitag, 20. Februar 2009
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Future Plans

® Can Neutral SELEX aid in the bioinformatic
analyses of SELEX pools?

® How does SELEX compare to Co-IP
® Polymerase |l: Genomic SELEX and Co-IP

® What bioinformatic analyses could lead up
to the discovery of these RNAs ab initio!?
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Polishing Up

® TJo prove the worthiness of Genomic
SELEX, we need the postitive Hfg results

® We believe (are almost sure) the reverse
transcriptase is at fault, but some
biochemical grounding for the biases needs
to be established. Could it be better?

® Previous work....

Freitag, 20. Februar 2009
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How is the nucleotide
content affected by Hfg
and Neutral selection?

® Count occurence of each nucleotide of
each pool

® Normalize to frequences (fa + fc + fo + fr=1)

® Compare SELEX pools' frequencies to
genomic frequency

Freitag, 20. Februar 2009
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How stable are the
Hfg-selected RNAs?

® Measure Z-score of each sequence in pool

® | ook at the resulting distribution

Freitag, 20. Februar 2009
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Future Directions

® | ook into the enriched Hfg sequences

® VWhat are the motifs?

® |n what ways do they differ from the
background!?

® Can Neutral SELEX aid in the
bioinformatic analyses of SELEX pools!?

® Why are certain dinucleotides enriched?
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Number of Full Length Sequences Found in Each Bucket
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First strand

synthesis Isolated genomic DNA

— Random nt e
| P
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fixFOR -~ Random nt

Annealing at 25 °C
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—
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Initial DNA pool
= =CIr)
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Binding reaction:
protein + RNA pool

Protein—RNA complex:

on the filter "'"l
. Selection via filter
l binding

Non-binding species: SB

@ Urea/PCI: recovery in the flow-through :

of selected RNAs
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