Transcriptomics

Transcripts — general considerations

- Differential regulation of the same genes has
dramatic consequences (e.g. they account for most
differences between chimp and man).

- The time axis is critical: how much is the gene
expressed, but also when and how long?

- The analysis at transcript level (MRNA) is linked with
the analysis at genetic level (DNA)

- The analysis at transcript level (NRNA) is linked with
the analysis at protein level.
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Transcripts — versus genes

Enhancers: less / malfunction / absence
— expression affected
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Transcripts — versus genes

Mutation: abnormal protein
— function affected

Mutation /
normal expression,
dysfunction
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Transcripts — versus genes
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Transcripts — versus genes
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Transcripts — identification techniques

RNA

a) Northern Blot (single RNAS)

b) High-throughput (massive)
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High-throughput
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RNA gets to cRNA or cDNA,
is amplified, labelled (biotin) and fragmented
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High-throughput

1.28 cm

Millions of DNA strands
built up in each location

6.5 million locations on
each GeneChip® array Actual strand =
25 base pairs
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b) High-throughput

Hybridization
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High-throughput

Staining (fluorescent)
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High-throughput

Scanning
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High-throughput

Scanned image
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Bioinformatic’s role

- Interpretation of the scanned image: raw-data are
transformed to real values. Multiple measures from
the same oligo at different sites of the microarray are
summarised.

- Estimation of the intra-individual change
(differential expression before-after)

- Estimation of the change in expression levels for
the whole sample with several subjects

- Selection of significant results (corrections!)
- Clustering of transcripts and subjects

- In a time-series: time-series analysis (tendencies).



Transcriptomics

R-based software — hierarchical heatmaps
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E [: DN DU C TU R Biit 1 open source and open development s re project

I;{“ open source software for i for the analy ion of genomic data.

o getting started OV BB downloads documentation publications workshops cabig

project news

F o 2008-05-01
BinC 2.2, consisting of 260 packages and designed to waork
with B 2.7.0, was released today.

B 2003-03-04
BioConductar release scheduled for 30 April 2008,

Mare...

QUICK LINKS

Installation

Diovenloads

signed for B 2.7.0
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R-based software — bioconductor

CEL file 1

n.a 0.z 0.4 0.6 0.a 1.0

Log-tranformed probe-level intensities

From raw-data transformation (CEL-files) ...
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... to final analysis




... and even meta-analysis
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Databases — GEO

<> NCBI

HOME | SEARCH | SITE MAF | Handout | NAR 2006 Paper | NAR 2002 Paper | FAQ [ MIAME | Email GEO

MCBI= GEO Mot logged in | Login

Gene Expression Omnibus: 3 gene expression/molecular abundance

repository supporting MIAME compliant data submissions, and a curated, | U TEGELE
online resource for gene expression data browsing, query and retriewval. GPL Platforms 3129

GEO navigation G5SM Samples 128454

GSE Series 5203
=|Data$ets |

Total 136786
%Gene profiles | Site contents
%GED accession |

Documentation

Owverview | FAQ
Subrmission guide

11

Linking 2 citing
GEQ BLAST | Journal citations
DataSet clusters
=|DataSets | Platforms | GED announce list
— Data disclaimer
BROWSE GEO staff
% GEQ accessions Samples | Query & Browse

Fepository browser
| Submitter contacts

SAGEmMap
ETD cita

Series




Transcriptomics

Databases — GEO

= NCBI GEL DATASETS

All DaEbases PibMed Nickeotide Prekel Geiome Sinichre [ [+ Joinak
Search | GEO DataSets w | for | asthma _ pave Search
Limitz= | Previeweindex | History | Clipboard | Details
Drispley :S_u_l_'l_'ll_'l_'@_r_!,l Y. Shir 2D || Sort by vf.Senu_:I [{a] v
All: T3 | Datazets: 20 | Platforms 17 | Series: 36 (4

Itermns 1 - 20 of 73 1 | of & Mext

[11: G0s2852 record: Interleukin 13 effect on bronchial cell line: time course [Homo sapiens] GEQ Frofiles, Links

Summary: Analysis of bronchial 4549 cells at various time points up to 24 hours following treatment with the cytokine
interleukin 13 {IL-13). IL-13 contributes to the pathogenesis of asthma.
Parent Platform: GPL2E
Reference Series: GSE31&83

Type: gene expression array-based, count

Subsets: 2 agent, 4 time sets,

Supplementary Files: CEL download...

Samples: 15
GSM4T462: PSA-HAH-ctr_0Oh-1bUA-52 et
GEM4T4EE: PSA-HAH-ctr_Oh-1al&-s2 E

GEM4TET2: PSA-HAH-ctr_Oh-1clla-=2
GEMATAES: PSA-HAH-ctr_24h-1bUA-52
GEMETLED: PGA-HAH-ctr 24h-1alA-22

GEM4T4T0: PGA-HAH-ctr_24h-1clUA-52 hd
[l2: Gos2847 record: Asthma model: lungs [Mus musculus] GED Profiles, Links
Summary: Comparison of whole lungs of wild-type and recombinase activating gene (RAG) deficient animals sensitized and then challenged

with the allergen ovalburmin, RAG deficient animals do not develop allergic asthrma. Results provide insight into the molecular
basis of the allergic asthmatic response.

Parent Platform: GPL1Z261
Reaferan,re Sariac MTFARER
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Databases — GEO
‘> NCBI w

Gene Exprassion Omnibus

HONE | GERRCH | STTE MAP | Handout  MAR 2006 Paper | MAR 2002 Paper | FAQ | MIAME | Ernail GEO
MCRI » GED » Accession Display & Mot logged in | Login @
Scopel |50 w  Format: [ 470 .  Armount: [Duck s GEQ accession: [sMavasz w

Sample GSM47 462 Query DataSets for GEM47462

Status Public on May 26, 2005

Title PEA-HAH-ckr_0Oh-1bUA-52

Sample type Rl

Source Marme Hurman <ell Line

Organizmils) Hormo sapiens

Extracted rmolecule total RMA

Description Hurman branchial cell line 4549 harvested at time point 0 without
any treatrment

Subrnizsion date  Apr 05, 2005

Contact name Eric Hoffrman

E-rnail(s) ehoffrman@cnmcresearch, org
Phone 202-284-6011

Fax 202-384-5014

URL httpiffpepricnmoresearch, org
Organization narme Children's Mational Medical Center
Departrnent Children's Research Institute

Lab Rezearch Center for Genetic Medicine
Street address 111 Michigan Ave, Sth Floor

City wazhington

State/province D

ZIPfPostal code 20010
Country (WEST2Y
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Databases — GEO

ID_REF
YALUE SIGMAL [See Affurnetrix Literature)

ABS_CALL Presence or Absence of gene transcript in sample

Data table

ID_REF YALUE ABS_CALL
1007_=_at 366,15045166015625 P

1053 _at 105,401561895751953 P

117 at 39,6838684028203125 A

121 at 416,86219458007231 P

1255 _g_at 33.98335647523008 A

1294 at 111.41187286376953 A

1216_at 40, 2267570495605 5 P

1320_at 42, 27968978881 336 A
1405_i_at 2,71434235537281494 A

1431 at 14, 615274429321289 A

1438 at 40,674140930175782 A

1487 _at 197, 6019744873047 P

1494 _f at 154,8931427001953 P

1598 _g_at 257.0420603027344 A
1e0020_at 203,87281469726562 A

1729 _at 115,28802490234375 P

1773 _at 104, 36334228515625 A

177_at 53, 95271627807617 A

1?‘9_3': 381.58062744140625 P .
L]

Total number of raws: 22283

Table truncated, full table size 678 Kbytes,

[ wiew full table... |

Supplementary file Size Download File type /resource
GEM4T462.CEL gz 3.6 Mb [ftpI(http)] CEL

Faw data provided az supplermentary file
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Databases — GEO

Sample organism: [Homo zapiens Platform organism: Haomo sapiens
Feature count: 4132 Value type: tranaformed court
Series: GEESTSY Series published: 0aM 452007

Last GDS update: |09 772007

Subset and Sample Info

Sample selection Data
1 n | r., 1
8 0 % » W
chieck all  uncheck all toggle download analysis
Find gene in this DataSet.. | | | [E1x] |
2 assigned subsets Find genes differentially expressed bebween groups.. [
[Two-tailed t-test (4 vs B) "
Sarnples Type Description A |III.I:ISEI significance level B
(417| [disease state control - [Fi
(60 disease state Marfan syndrome [F] —
[“]zos2zeen anly [“lranks values vl | Query A ws. B | vl |

| subset effects ||3|

101 samples, order: none

GSMZ17E44 : fibroblast, GEMZ17E45 : fibroblast, GSMZ1T7E46 : fibroblast, GEMZ17E4 7 fibroblast,
cantrol subject NF10 rep 1 contral subject NF10 rep 2 cantrol subject NF11 rep 1 cantrol subject NF11 rep 2

=rz1: cultured zkin fibroblast= =riz1: cuttured skin fibroblasts =riz1: cuttured skin fibroblasts =rz1: cultured zkin fibroblast=
from corntrol subjects from control subjects fram cortrol subjects from corntrol subjects
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Databases — GEO
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B percentile rank within the sample
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L s R LA O Go Fsct () Advanced Search
o' © SearchiE All Databases w | Entar Text Hera Go Reset (7) Advanced Search

| Tools Groups Training Industry | Ahout Us Help Site Index &

ArrayExpress

ArrayExpress is a public repository for microarray data, which is aimed at storing MIAME-compliant
data in accordance with MGED  recommendations. The ArrayExpress Data Warehouse stores
gene-indexed expression profiles from a curated subset of experiments in the repositary,

More Info
Experiments i Expression Profiles
Search term(s) FMA Gene(s) Ctnnd2
» Browse experiments query Species Homa sapiens i

» frrayExpress Warehouse Homepage guery

# Advanced query interface
» Submitter/reviewer login
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Experiment, citation, sample and factor annotations [clear]

Filtker on [reset]

Display options [reset]

| [any species

v| | 25 v| experiments per page

Ol match whaole words

®» ArrayExpress Browse Help

O Loaded in ArrayExpress Atlas |.ﬁ.n1_.r array

v| [ oetailed view

3!

[ Any experiment type v| @
i} Title fssays | Species Date * Processed  Raw  Atlas
H E-GEOD-4122 Gene Expression Analysis of Ovarian Samples 67 Hormo sapiens 2008-10-16 =]
H E-GEQD-4938 murine CD4+ and CD&+ T-cells from wildtype and Gfi knockout cell: 4 Mus musculus 2008-10-16 =
H E-GEQD-3808 Transcription profiling of embryonic kidneys from wild type and Hoxe 28 Mus musculus 2008-10-14 = = v
H E-TOxM-33 Transcription profiling of rat liver and kidney samples performed in : 517 z00&-10-09
H E-TABM-428 Transcription profiling analysis of the Pecs regulon of Erwinia chrysa 4 Erwinia chrysanthemi 2003-10-08 =] =]
H E-MTABR-57 Transcription profiling of colon cancer turnor and normal biopsies fro 47 Haomo sapiens 2008-10-07 = L
H E-TABM-451 Transcription profiling of potato germplasm from different cultivars 2 16 Zolanurm tuberosum 2008-10-07 =] =]
H E-MEXP-1820 microRMA profiling of human gastric cancer cells after treatment with 2 Homo sapiens 2008-10-06 =
H E-MExXP-1821 Transcription profiling of human gastric cancer cells after treatment 1 Homo sapiens Z00&-10-06 =
H E-MEXP-1833 Comparison of WT Erkl and ErkZ deficient CD& T cells 4 Mus musculus 2005-10-06 = =]
H E-ME®P-1711 Transcription profiling of liver from wild type and RxR-alpha deficien 24 Mus musculus 2008-10-03 19
H E-MEXP-1827 Transcription profiling of BMM and GM-BMM frarm wild type and IFNAI 12 Mus musculus 2008-10-03 = =
H E-MEXP-1630 Transcription profiling of human gangliogliornas and adjacent tissue - 12 Homo sapiens 2008-10-02 =] |
H E-MEXP-1826 Transcription profiling time series of hurman CD34+ stem cells diffen 14 Horo sapiens 2008-10-02 =
H E-TABM-567 Transcription profiling of endrometrium biopsies in patients and cont 96 Homo sapiens Z00&-10-02 = =
H E-ME®P-1765 Transcription profiling of budding yeast during meiosis to examine th 16 Saccharomyces cerevisia 2008-09-30 =] =]
—Ij _:i |7, 6404 experimen-ts,. 195216“6556.1_{5. Disﬁla}rir-nj experirne.nts- 1"t|:; 25-.- F-‘ages;-: 12345678910 257




