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see Ruth Wellenreuter’s poster

cDNA library technology at the DKFZ

high quality tissues / RNA from collaborating pathologists

long range first strand synthesis

size fractionation of uncloned cDNA
U = unfractionated cDNA, A-F = size fractions

analysis of cloned size fractionated cDNA
cloning vector: 3.7 kb
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size distribution of thyroglobulin cDNAs in thyroid gland 
sub-library

1 2 3 4 5 6 7 8

1 - hthy4_1b21 (-11) ABC
X05615 8448

bp

MluI MluI2 - hthy4_1c21 (-8)
3 - hthy4_1f23 (-9)

10 - hthy4_1d11 (+2216)

12 - hthy4_1b11 (+2856)
11 - hthy4_1e19 (+2722)

8 - hthy4_1e1 (+1272) A

B
C

vector

Problem !

long poly A tail

1 2 3 4 5 6 7 8 9  10 11 12 13

4 kb

2 kb

MluI digest

4 - hthy4_1i23 (-9)
5 - hthy4_1m7 (-8)
6 - hthy4_1m15 (-8)

3 kb7 - hthy4_1i9 (+1186)

1 kb
9 - hthy4_1g13 (+1873)

13 - hthy4_1n17 (+4652)

5 / 13 clones are full-length (8.5 kb mRNA)
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status (Mar 8, 2002)

45,469

3,713

8,986,305

2,420

Transcriptome
2000

EST clones 100,343  clones

cDNAs 5,263

14,461,397 bp

av.insert size 2,750 bp 

all clones are available through clone@rzpd.de (Resource Center)
www.rzpd.de

Wiemann (2001) Genome Res 11, 422-435

mailto:clone@rzpd.de
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systematic cloning of full-length open reading frames

PCR amplification of ORFs

BP
reaction

LR
reaction

transfection

localization and analysis
Simpson (2000) EMBO Rep 1, 287-292

Bioinformatic
analysis

Bioinformatic
analysis

Database entry and 
comprehensive data mining

Database entry and 
comprehensive data mining
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cDNAs – tools for protein localization

nuclear envelope nucleolus nuclear speckles

actin

microtubules

mitochondriaperoxisomes

Golgi

ER

plasma membrane cytoplasm
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http://www.dkfz-heidelberg.de/abt0840/GFP

MOLECULAR GENOME ANALYSIS
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cell biology - assays

protein localization

secretion proliferation apoptosis

data integration

protein-protein
interaction

RNA
abundance

protein
abundance
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protein action – effect of overexpression

a. normal  cell
b. brefeldin A treated

disassembles Golgi complex
c. nocodazole treated

disassembles microtubules and also the 
Golgi complex

d. novel GFP-tagged ORF
disassembles Golgi complex without 
affecting the microtubules

blue - nucleus (DAPI stain)
red - Golgi complex (anti COPI)
green - microtubules (anti tubulin)

Pepperkok (2001) Genome Biol 2, REVIEWS1024



Stefan Wiemann
Molecular Genome Analysis
German Cancer Research Center

protein dynamics

static view: dynamic view:

observation: protein shuttles between Golgi and 
plasma membrane

next question: does overexpression / repression 
of the protein affect transport ?
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observation: protein shuttles between Golgi and 
plasma membrane

next question: does overexpression / repression 
of the protein affect transport ?

--- +++ ---

conditional knock inprotein dynamics

Gil-Perez (2002) submitted
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systematic cloning of full-length open reading frames

PCR amplification of ORFs

BP
reaction

LR
reaction

transfection

localization and analysis

His-tag

Baculo-virus

2-hybrid

Bioinformatic
analysis

Bioinformatic
analysis

Database entry and 
comprehensive data mining

Database entry and 
comprehensive data mining
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purification GST fusion protein

pdGEX-6P-1
6700� bp

ampicillin resistance

lac repressor

CmR

ccdB

GST

rfB Cassette

attR1

Precision protease cleavage site

ORI

-10 Signal 1

-10 Signal 2

-35 Signal 1

-35 Signal 2

attR2

Gateway expression clone

FTWE

116.0

51.8
34.7
30.0

22.0

kDa

GST column

- cut out protein band
- washing/shrinking
- Trypsin digest
- load sample on MALDI Target
- run MassSpec
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GST fusion
DKFZp434M108
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immuno-precipitation / protein complexes
protein-protein interactions
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immuno-precipitation / protein complexes
protein-protein interactions
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integration of high-throughput array technologies
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Boer (2001) Genome Res 11, 1861-1870
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C Debouck & P N Goodfellow, Nature Gent. 21, 48 – 50 (1999)

in situ hybridization

RNA expression profiling

protein localization functional assays

peptide/compound arrays

domain structure

in vivo

in vitro

DKFZp 586P1422

DKFZp564D116

genomischeSequenz

„bekannte“ Gene

cDNAs

DKFZp 586P1422in vivo

in vitro

genomic sequence

„known“ gene

cDNAs

DKFZp586P1422

gene structure

protein-protein interaction

post-translational
modification

complex systems require complex approaches
immuno-histochemistry
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C Debouck & P N Goodfellow, Nature Gent. 21, 48 – 50 (1999)

in situ hybridization

RNA expression profiling

protein localization functional assays

peptide/compound arrays

domain structure

in vivo

in vitro

DKFZp 586P1422

DKFZp564D116

genomischeSequenz

„bekannte“ Gene

cDNAs

DKFZp 586P1422in vivo

in vitro

genomic sequence

„known“ gene

cDNAs

DKFZp586P1422

gene structure

protein-protein interaction

post-translational
modification

complex systems require complex approaches

... what is „function“ ?

immuno-histochemistry
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what is „function“ ?
example: enzyme reaction (catalysis)

A + B C + D

Enzyme

Educts Products

O
OH

O
OPO3

2-

ATP ADP+ +
Hexokinase

Glucose Glucose-6-phosphate
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Hexokinase

http://www.genome.ad.jp/kegg/

how many dimensions are needed 
to describe a gene/protein ?

1. catalytic activity
2. (metabolic) pathway
3. direct interplay with

other pathways
(e.g. Glycolysis - Gluconeogenesis)

4. variants of a gene
(on RNA level - splicing)

5. variants of a protein
(posttranslational modifications)

6. where in the cell / in the
tissue / in the organism is
the protein localized
(possible interaction partners)

7. when is the protein 
expressed
(development / differentiation)

8. ...the “Omeome”
(try to top this ☺)
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”Are we there yet, daddy?“
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Resource Center
Bernhard Korn

University of Göttingen
Laszlo Fuezesi

The German cDNA Consortium
S. Wiemann DKFZ Heidelberg
W.Ansorge EMBL Heidelberg
H. Blöcker GBF Braunschweig
J. Lauber QIAGEN Hilden
K. Köhrer BMFZ Düsseldorf
W.Mewes MIPS München
B. Ottenwälder MediGenomix München
R. Wambutt AGOWA Berlin
A. Poustka DKFZ Heidelberg

EMBL
Rainer Pepperkok
Jeremy Simpson
Philippe Bastiaens

DKFZ Heidelberg
Molecular Genome Analysis
Annemarie Poustka
Ruth Wellenreuther libraries

Regina Albert sequencing

Ute Ernst Taqman

Birgit Guilleaume proteomics

Ulrike Korf proteomics

Steffi Bechtel Gateway cloning

Dorit Arlt cell biology

Lee Bergman cell biology

Mamatha Sabbela cell biology

Detlev Bannasch databases

Vladimir Kuryshev data integration

Holger Sültmann expression profiling

Anja Kolb in situ hyb

Protein Analytics Facility
Martina Schnölzer
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BC009485
AL136628

Consensus

BC009485
AL136628

Consensus

BC009485
AL136628

Consensus

BC009485
AL136628

Consensus

BC009485
AL136628

Consensus

BC009485
AL136628

Consensus

BC009485
AL136628

Consensus

and ...

• Robert Strausberg
Mammalian Gene Collection

• Sumio Sugano
NEDO project

• Osamu Ohara
Kazusa DNA Research Center

• providers of 
cDNA + genomic sequences in
public databases
and matching clones in
clone repositories
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