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High-content
screens automate the extraction of multicolor fluorescence in-
formation derived from specific fluorescence-based reagents in-
corporated into cells

The ArrayScan™ System
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Research interest

Role

RNA technology

modeling

-New prediction algorithms including Kernel methods
-Post analysis of existing hits
-Traditional bioinformatics: homology, blast, alignment
score
-Database development

.




- Genome wide

- Functional groups (Kinases..)
- n - Ologinucleotides

- Pooled



- Qlagen

- Thermo Fisher Scientific (Dharmacon)
- Applied Biosystems (Ambion)

- Sigma-Aldrich (esiRNA)
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Annotation of human genome & Meier Roger
Reliability of sSIRNA libraries

Qiagen genome wide siRNA library

(HsDgV3 (Human Druggable Genome siRNA Set V3); HsSNmV1 (Human Refseq Xm siRNA Set V1); HsXmV1 (Human Predicted
genome Set V1))
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Based on GENEID

no of oligo for 1 gene  number




How did companies select these off targets sIRNA ?

- There are eliminated a lot of

- There are eliminated a lot of sIRNA against "

proteins (2061 in old list, 945 in clean list)

- did not eliminate many siRNA against "kinase" proteins
(2624 in old list, 1605 in list)

- besides the 2800 proteins that there are discarded slightly
enriched In related pathways



SIRNA without genelD?

The web site shows the gene that
the sIRNA matched at the time it
was selected. The database table
from which we get current
annotation shows what the SIRNA
matches in the current Refseq.



Split Collec... Split Collec... Split Collec...
File Reader Column Combiner GroupBy Rename Rename Rename Sorter Column Filter CSV Writer
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-Off-target effect

UUGCCGUACAGGAUGGACGtg Target mANA
UUAACUGAUGUUCCAAUCCtg :




Sandra Kaestner

Off-target
candidate
filtering

k)

siRNA Sead region

- Seed-Motif-Search on transcripts

mRNA — -

- Extend positions on both sides
- Take this ca. 50 nt long sequence and the siRNA
and compute a local alignment

Off-target Candidate filtering :

- selection using threshold

- position of match (G:U wobble tolerance)

- length of continuous matches (11nt)

- strand selection

- position in the mMRNA (UTR, ORF)

- multiple seed matches

- search for a specific gene (known hit) or a
list of genes

- Seed Complementation Frequency (SCF)




4 #7 Bioinformatics:
@ Alignment View
% AlignmentFilter
emsr BLAST
= FASTA Reader
= FASTA Reader?

% LocationFilter
d | Motif Search
% MultipleHitFilter

ZZ Refseq2gene

=4 SeedMotifSearch
= Sequence View
5% SIRNA BLAST

¥ TextFilter

+F ThresholdFilter
&= Transcription

£ Translation

% siRNAselection




AlignmentFilter LocationFilter  MultipleHitFilter Alignment Yiew

File Reader sikMAselection SeedM™otifSearch  Sorter AlignmentFilter
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Project Ribosome biogenesis

translation of ribosomal proteins
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Thomas Wild
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SiRNA 84062- DTNBP1
AACCTTCAAAGCTGAACTAGA
DTNBP1

- .

untreated si-control si-RPS3

si-DTNBP1-1 si-DTNBP1-2 si-DTNBP1-3 si-DTNBP1-4
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AAGAGTGTTGTTGGATTCTTA
GAACCTGTTAATCATATTAAA
TTGGAATATATGATTCATATA
AAGAGTGTTGTTGGATTCTTA
AAGAGTGTTGTTGGATTCTTA
AAGAGTGTTGTTGGATTCTTA
AAGAGTGTTGTTGGATTCTTA
CAGATGTTTCTCATTGCATAA
TCCAATTTCATCCGTCTGCCA
TCCAATTTCATCCGTCTGCCA
TTGGAATATATGATTCATATA
TTGGAATATATGATTCATATA

26033 NM_207303 ATRNL1
5577 NM_002736 PRKAR2B
26033 NM_207303 ATRNL1
26033 NM_207303 ATRNL1

. Dialog - 2:286 - AlignmentFilter
File

Settings | Flow Variables | General Node Settings

Alignment Filter:

(@) Filter for position of matches
_. Dialog - 2:52 - SeedMotifSearch = EoR~x™

Position of matches in the alignment: )
File

Settings | Flow Variables | General Node Settings

Seed region:

(") Filter for length of continuous matches

Length of a continous match in the alignment:
Start at nt: |13 End atnt: |13

. Parameter for the Smith-Waterman algorithm:
() Filter for number of matches
Match -4 Mismatch 1
Total number of matches in the alignment:
Insert 9 Delete 9

[ | Tolerance of G:U wobble Extend Gap (20







VIrus screen
1 out of 3

SIRNA
TGGGCCTGAGATGCAGGTAAA
MVP NM_003010

' 4 \

Qiagen off-target SM
MAP2K4
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- 2D structure relation to Off-target effects

- We can model 2D structures quite robust (Metaserver, Python)
- We can predict potential-target effects

- We must find relation?



We want to identify structural motifs in a set of
MRNA seqguences



Nature Movie



Presentations/med_res_avi.avi
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BioPython for parsing structural data from the PDB format



HCS and databases

But need maintenance

Done
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Plate Layout

HCDB - OpenBIS

1 2 3 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24

Non-empty well
Control well
Empty well

Well Content: A03

Well: CPOLL-1DE:A03
Inhibited gene: RGS19

Gene details: gene database
Content: 10287 A

Channel: Mergad Channels

Plate Metadata
Sample Properties

CISD:HCS-LAB-STOCKLI
JCPO11-1DE:A03

200911270401665-264198
Sample Type OLIGO_WELL

Registrator ~ System User

Reqistration 2009-11-29 22:36:07

Date GMT+01:00
Container

CISD: HCS-LAR-STOCKLI
{CPO11-10€ [PLATE]

Link to External Database

RGS19 Gene e
P S I 4 | e o i T o S L v
- : A3

P

siRNA Metadata

Material Properties
Material

Material Type
Registrator
Registration Date
Inhebitor Of
Nucleotide Sequence

et 1 ot g

10287_A

OLIGO

Smetana, Zdenek

2008 28 1 21 GMT+01:00
BGS19

TTATATGTTCATGAACTTTAA
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CISD

Center for
Information Sciences
and Databases

-web client

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Gene Symbol: RNF122
Gene Id: 79845
Number of cells: 7899

Infection Index:

Experiment EXPOO1

Experiment attachments

There is no attachment in this experiment

Processing instructions

There is no processing instruction in this experiment
Data Acquisition Procedure

Result samples

Sample code  Sample type
CP0O06-1da CELL_PLATE
CP006-1db CELL_PLATE
CPO06-1dc

CP007-1da

CPO07-1db

| tecton ntes oo

CELL_PLATE
CELL_PLATE
CELL_PLATE
CELL_PLATE H iy
CELL_PLATE
CELL_PLATE
CELL_PLATE
CELL PLATE

FEIL DIATE

sz vt 11650071




Screen DB

HCDB - OpenBIS

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 SIRNA_WELL

No metadata available

Well: PLATE-46-A:A9

Well:  PLATE-46-A:A9
Gene: 10114 [HIPK3]
SiRNA: 10114 16747

Channel: Merged Channels

A
B
&
D
E

F

G
H
I

]

K
L
M
N
0
p

Image acquisition de

Images analysis rest

Plate Metadata Repq




Open Source database
HCDB - OpenBIS

Adam Srebniak



