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cDNA library technology at the DKFZ

high quality tissues / RNA from collaborating pathologists

T long range first strand synthesis
EER UABCDEFK size fractionation of uncloned cDNA
i' L o U = unfractionated cDNA, A-F = size fractions
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size window A size window B :
analysis of cloned size fractionated cDNA = 0 0 | s& 15T
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cloning vector: 3.7 kb - _. B et _"-
size window D - - size window F

see Ruth Wellenreuter’s poster



size distribution of thyroglobulin cDNAs in thyroid gland

- hthy4_1c21 (-8) ey
- hthy4_1f23 (-9) ey
- hthy4_1i23 (-9) -
- hthy4_1m7 (-8) -
- hthy4_1m15 (-8 )iy
- hthy4_1i9 (+1186)

- hthy4_1el (+1272)

- hthy4_1g13 (+1873)
10 - hthy4_1d11 (+2216)
11 - hthy4_1e19 (+2722)
12 - hthy4_1b11 (+2856)
13 - hthy4_1n17 (+4652)
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status (var s, 2002)

Transcriptome

2000
EST clones 100,343 clones 45,469
cDNAs 5,263 3,713
14,461,397 bp 8,986,305

av.insert size 2,750 bp 2,420

all clones are available through
www.rzpd.de

Wiemann (2001) Genome Res 11, 422-435

(Resource Center)


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

Full coding cDNA clone

” PCR amplification of ORFs

att E'Ix
Narme
att By, F . ) BP
“Nanee reaction
att Bl
"Nanp2

pdECFP
expression
clone J

LR

Gen™

l transfection l

pdEYFP
exprassion

Bioinformatic
analysis

localization and analysis

A\
Database entry and
comprehensive data mining

Simpson (2000) EMBO Rep 1, -

87-292



cDNAs — tools for protein localization

mitochondria |

peroxisomes

Peroxisomes
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Metscape: GFF project

File Edit Wiew Go Communicator

Back Forward  Reload Home

i

=P

T T http [lwww.dkfz- heldelberg de/abt0840/GFPE

%' Bookmarks ;t Location: thttp: A/, dkfz-heidelberg. de/abt0840,/GFP/

/| @ whars Related

MOLECULAR GENOME ANALYSIS

i it - o I. a i m Fq
. - == Back |—
u® '
HH . L.
e
L u
H teins
mast colurin
Search I Clor ChromLecadionsTS  |LocalizationPredicted | Localization | Picture
5121 ck from top of |, f Cytosal + g
BEHERES Chrii linkage group S Muclens RS
Wt E]
;| 35534 R from top of g
w EI come DKFZp+3: o tpsin 0 e Cyrtasol Ficture
1 19+4.2 R from top of Cytosal + g
OUEI"'U"I ew BEHERES Chr 5 linkage qroup Muclens RS
Strategy DKFZp+3- :Me 2012.1 Cutazal Pictirs
Statl stics DKFZp+3: 15 Muclens Ficture
Blata table —
Lata table DKFZp+3 o Rlne Pictur
COH tI'OI 5 DK FZp4 54004 50 AL13GSE9 1180 | 36 559 175 unknown unknown Muclens Ficture
PLI bIICEItI ons DKFZp+34.J154 ALBO15S | 2353 | 218 15749 454 unknown unknown Cyrtasol Ficture
mdlee et transchption factor with fwo C2HZ zine fingers.
DKFZp+34L134 AL13GSE5 1960 |95 1516 473 TERFETE similar o the mouse 21p - 38 profein that Muclens Ficture
0 requlates franscription during spetmatagenesis
s
R . oozl + A
DK FZp+4 S4m02 50 ALT1T525 | 1564 | 154 1539 452 cell cucle protein kinase 1043-44 TR Ficture
DKFZR434M0535 | AL11751E 4055 | 126 4025 1300 | differendiefion | oo prasaphile. chromadin protein Rane
i development :
rucleic acid _— . .
DEFZp434mM214 AL1SESEE | 3010 | 456 2429 655 management R4 —binding protein/ P q Picture
DKFZR4340194 | AL136S6T | 3767 |13+ 3673 1180 fnmﬁ?'t‘f & mucin Mitochonane - SaFictire
transport and Cytosal + g
DKFZp434P1735 AL136559 (1966 |95 1612 L5 fratiic BEETA-CATERIM Huclens Picture
Lt SR B

=]

German Cancer Research Center - Deutsches Krebs Forschungs Zentrum

B %5 9P @ 2




cell biology - assays

‘ protein localization ‘

S

secretion proliferation apoptosis

data integration

protein-protein RNA protein
Interaction abundance abundance




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



protein dynamics

static view: dynamic view:

?

v

observation:  protein shuttles between Golgi and
plasma membrane




protein dynamics conditional knock In

Expr. GFP protein

Relative fraction
transported to PM

Transport inhibition

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




systematic cloning of full-length open reading frames

Full coding cDNA clone Bioinformadic.
analysis.

” PCR amplification of ORFs

att By,
atr B1 R airee BP
\_’\anaz | reaction —
att By,
att B2
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/ reaction
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transfection
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purification GST fusion protein

PAGEX-6P-1
67000bp

" ceds

o \i;ateway expression clone

E W FT

kDa
116.0

GST column
51.8

> 34.7
30.0

22.0

- cut out protein band

- washing/shrinking

- Trypsin digest

- load sample on MALDI Target

- run MassSpec eleps



ProFound

hitp: .l'J'prcrwl rockefeller eduicz-binProFound

Frotein identification by comparison of a peptide map
to WCHEI's nr datahase using a Bayesian algorithm

— GST fusion
— DKFZp434M 108

Protein Candidates
Rank | Prohability Protein Description Species Iy
(kDa)

gl 208445|ah| & ABSITIA L] (WIFTI3T) glutathione transferase [urddentified cloning | Unidentified o
1| 4ze02 ‘g“mﬂ &—mg &

g1 2055207 erub|C ABAGESL. 1| (AL136900) hypothetical protein [Horo sapiens] lHnm SApiens L

gll 2168 7sp|POSS1 5|5 T26_SCHIA GLUTATHIONE 5-TRANSFERASE 26 Schistosorma 25
2 45600 KD& (G5T 260 (5126 ANTIGEN) (35T CLASS-ALPHA) Japoticg &
= ’ & &

gl 205520 7 ereb| > A BAGESA. 1| (AL136900) hypothetical protein [Hormo sapiens] | Homo sapiens o

23184404 dbij| B A AZETIS 1| (ABO014641 ) G5T-stuffer fusion protein [Cloning Cloning vector 3
3 43600 };ecmr pOGEX-PUC.3T] Ezgg &

g1 2053207 ereb|C ABAGESL. 1| (AL136000) hypothetical protein [Horo saplens]  |Homo sapiens o

gl 52T 95| & & BEES10.1| (UETETS) glutathione S-transferase [Expressionvector |Expression 23
4 4 Ne-02 PESF-I] vector pe £
- ’ & &

gl 205520 7 ereb| > A BAGESA. 1| (AL136900) hypothetical protein [Hormo sapiens] | Homo sapiens o

g 30571 Eloh| & A AST095 1] (T13852) glutathione S-transferase [urddentified cloning | Unidentified 27
5| 3deny [70d clowns £
= ’ & &

g1 2053207 ereb|C ABAGESL. 1| (AL136900) hypothetical protein [Horo saplens]  |Homo sapiens o

gl 16990654 £ B3TIAD 1| (TTEE73) glotathione S-transferase [Cloning vector Cloning wector 23
6 | 3de02 [POEEEE] D £
= ’ & &

gl 205520 7 ereb| > A BAGESA. 1| (AL136900) hypothetical protein [Hormo sapiens] | Homo sapiens o

g 305T06]gh| & A ASTOZE. 1| (T13849) glutathione S-transferase [urddentified cloning | Unidentified 27
7 | 34e0z [0 clowns £
= ’ & &

g1 2053207 ereb|C ABAGESL. 1| (AL136900) hypothetical protein [Horo saplens]  |Homo sapiens o

Al INT A b & & TIETT 1R ETEY mhabathinma framefovans Tvddavdifiad alamine | TTwidawtifiad




Immuno-precipitation / protein complexes
protein-protein interactions

MALDI Fingerprint

116-
97— &~

Not informative

66 -

45-

29—‘ ‘

PSD spectrum

"HiN-F-T-A-P-Q-V-E-L-V-G-P-R-COO"



Immuno-precipitation / protein complexes
protein-protein interactions

MALDI Fingerprint

e |
Detailed Resulis
# MH* MH* ; MS-
Bank Usmakhed  Seqmamce Calewlated Eovar va‘“{g:;w Species ot 401 Digost Protein Name
Tons @a)  (Da) Index #
- HOMO :
1 é (REFTAPQVELVGFPR(L) 13137218 0.0218 148428.1 1 8.41 SAFIENS 10047317 46217 (AB046240) K18 A1620 protein
Fragment-ion (miz) 158.46 |175.21 198.10 226.02 255.00 272.08 296.86 30181 325.22 34197 30592 427.7¢ 454.32 34132 |567.08 904.25
Ton-type no (P (PQ > I |ARQ o e e N
Delta Da 009 28 010 NHy 009 030 HO 03 023 APQV|.048 PQVE 003 PQVEL|.032
002 s | PQV- | 934 030 009 0B
| B |
033 |

5-Tag 4.2.1, ProteinProspector 3.2.1
@ Copyright (1995-1999) The Regenta of the University of Califoria.

"HiN-F-T-A-P-Q-V-E-L-V-G-P-R-COO"




iIntegration of high-throughput array technologies

cDNA
arrays

id and derivative metabolism 8
carbobydrale metabolism
eleciron transpor b

energy pathways

lipid metabalism

and nucleic acid metabolism ==
oxygen and radical metabolism e
protein metabolism and modification 2
protein targeting
transport

lon homeostasls |
intracellular praotein traffic .
cell death

haeat shack response
I_— immune response B
cell proliferation =

cell oycle

Il shape and cell size control B
cell adhesion §

th and maintenal

o

slress

signal transduction g
embryagenesis and morphogenesis
physiological processes @8

bialogical process unknown | ————

protein

cell communicatic

1] 5 10 15 20 25

number of genes

arrays
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RZP O Clane D Length | ORFS@rt | ORF3top | hapPastion Similarity P rte in Group Localiz ation Kidnew| Stromal Brain | Breast
Ok FZpdidEzda 3280 21 199439249 =imilar to: putative GTP-binding protein =ignaling & communication Endoplasmic Reticulum
OEFZp434G05 3 2762 105 17361202422 unkinow n unkinam n Cosol
OKFZpdadI04a0 1180 36 A6[17q251 unknow n unknown Mucleus
OKFZpdadhd 102 2107 45 1937 |8q22 2 similar to; poly (4) binding protein nucleic acd management Cytosol
DEFZpdadhiig 3010 ] 24291893411 zimilar to: RMAbinding protein/RHP rucleic acid management Cithee rankenow n
DFEFZpdadP0a7 3003 a7 21291291313 tran=cr pion control rucleic acid management Cytozol
OFFZpdad P2 35 2027 a9 174517912 simnilar to: onoog ene call cyde Cytozal + Mudeus
DOk FZpatida2n 2 TO7 33 6201092431 =imilar to: protein involved in energy metabalizm meta bolizm Endoplasmic Reticulum

unknown, containg 2 WI0-40 re peats, which are typical for
OKFZpatidB0432 2092 N7 1657917q 112 the beta4ransducin subunit of G-proteins zignaling & communication Cytosol + Mudeus
OFFZpatdB 1023 2905 157 1896|1923 2 similar to: RHA helicass rucleic acid management Mucleus
DEFZpatdB 1162 4593 i1 2625|4922 1 uniknown -‘h signaling & communication Cytosheleton
DOFFZpatdB2l 23 3300 121 G99 |3q22 2 =imnilar to: Meuro calzin signaling & communication Cytozal + Mudeus
DEFZpabdB2a6 205 T3 1074|593 4 similar to: d TOP-G-de oxy- L-mannose-deh wdrogenase meta bolism Mucleus
Ok FZpatdCi62 2305 155 G25(1p36.11 unkinown -‘d— membrane protein Endoplasmic Reticulum
OKFZpSa401 16 2535 24 18491109241 zimilar to: G TP-binding protein zignaling & communication Ctozol
OKFZpaad40152 3229 a4a 1412 |6q2 2 1 unknow n t difierent ation & development Cytosol + Mudeus
OKFZpatdEI 782 1618 4 A7 (149231 unknow n membrane protein Endoplasmic Reticulum
=imilar to: protein inwvolved in call cycle, OMNARpair,
Ok FZpatidE2182 2367 192 S04{Gq22.1-q22 3% |maintenance of minichromosome s Cell Cydle Mucleus
O FZpStdHn 2 Q57 a3 632|626 unkinown unkinown hftochondria
OKFZpatdH1122 1734 159 113311914 unkinow n membrane protein Muclaus
OKFZpatidha0az anz 227 S0 (Hp22 unknown, containg osteopontin motif unknown Cytosol + Mudeus
zimnilar to: hypothetical protein FwW 712 - Mycobactenum
DOFFZpahtl 1024 1783 5 avo|fpiil2 tuberculosis unknown Cytozol
Ok F Zpahifi k1 44 08 Gl 12321119134 =imilar to: Rab protein transport and traffic Galgi
OEFZpSaGa0v 19 1644 108 1256119142 zimilar to: sefne protease zignaling & communication Mucleus
OKFZpaaGE1323 1854 367 A54{12q2423 zimilar to: heat shock protein pratein management Cytosol + Mudeus
OKFZpaa6i04s 1563 163 822{vg31 unknow n unknow n Cytosol + Mudeus
zimilar to: glu@hione S4ransferase [ postranslational
DFFSpaaa) 1023 1048 T2 F49|7gi 4 modification protein managemerit Cytozal + Mudeus
zimilar to: comeal keratan sulate prote oghean
OKFZphatPi421 1995 i) Q62 (922 2 sulfate proteoglycan different gtion & dewvalopment Endoplasmic Reticulum
OFFZp7a1PO41 3678 19 1674[19p 133 unknown unknown Endoplasmic Reticulum

Boer (2001) Genome Res 11, 1861-1870
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complex systems require complex approaches

domain structure

Immuno-histochemistry

v

in situ hybridization

gene structure

genomic sequence

Jknown* gene
TR,
T

P s T

bl

DKFzpssep1422 BH

RNA expression profiling

C Debouck & P N Goodfellow, Nature Gent. 21, 48 — 50 (1999)

post-translational

modification _ o .
\ protein localization functional assays
i protein-protein interaction ' : .
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complex systems require complex approaches

domain structure

Immuno-histochemistry

v

i memO

> (CemO

gene structure . -

genomic sequence | B> @0 e R

known* gene | s @0 Im oI

i TR i i | i e
cDNAs
j-- TR _

bl

DKFzpssep1422 BH

... what is ,function“ ?

post-translational

modification _ o
\ protein localization
i protein-protein interaction

44— p=am
19— Aol WL AT W LT
4, P sk ™

M- DI TGN

- - P e

in situ hybridization

RNA expression profiling

functional assays



what Is function“ ?

example: enzyme reaction (catalysis)

Enzyme
&
A+B T
Educts
OH O Hexokinase

+ ATP =—p

C+D

Products
OPO32'
+ ADP

Glucose Glucose-6-phosphate



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

e e i
1. catalytic activity
Hexokinase 2. (metabolic) pathway
e 3. direct interplay with
o

other pathways

271z
2711

L

pD-Glicos [ po-curower | ponose (e.g. Glycolysis - Gluconeogenesis)
phosphate
— Arbutin-6F cyele .
o 0 e — : 4. variants of a gene

alicin MANn0= m.etaho]ism

fextrace Inlar)

o ?16

(on RNA level - splicing)

A;Lm—z __________ }F 5. variants of a protein

(posttranslational modifications)
0 Clwerate-2 3P | 6' Where In the Ce” / In the

;L _‘5_ tissue / in the organism is

'I']uam.m_»e
[cruconocenss) GWM 7 the protein localized
T _______ ﬁ,— Hepanes” i (possible interaction partners)
————————————— Pz )| 7. when is the protein
| P
|
|

1 i Pymwvate
I L‘_ metabolism

Tryptophan

metabolism Y | o .
| ~—— = Lysine binayntheais
~

|
|
|
i expressed
|

|

| 4

i

|

|

|

|

(development / differentiation)

{2151}
12151
ThFP

T wrme))| (=== 8. ..the “Omeome”
of hetone hodtes BEEE I}\— Cs-Branched dibadic acid metaholism | (tl’y to tOp this @)
Dihsdmlipoamide I E\C bl thﬁ'DD]iS'l'ﬂj . .
EWWRY | p— =] Panothenate and Coa biosyatesis | http://www.genome.ad.jp/kegg/



Taken from The History of Private Eye Cartoons



DKFZ Heidelberg
Molecular Genome Analysis
Annemarie Poustka

Ruth Wellenreuther libraries

Regina Albert sequencing
Ute Ernst Tagman

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 Sultmann expression profiling
Anja Kolb in situ hyb

Protein Analytics Facility
Martina Schnolzer

University of Gottingen
Laszlo Fuezesi

The German cDNA Consortium
S. Wiemann DKFZ Heidelberg

W. Ansorge EMBL Heidelberg
H. Blocker GBF Braunschweig
J. Lauber QIAGEN Hilden
K. Kdhrer BMFZ Dusseldorf
W. Mewes MIPS Minchen

B. Ottenwalder MediGenomix Minchen
R. Wambutt AGOWA Berlin

A. Poustka DKFZ Heidelberg
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Rainer Pepperkok Resource Center
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and ...

 Robert Strausberg

Mammalian Gene Collection

e SumMio Sugano
NEDO project

e Osamu Ohara
Kazusa DNA Research Center

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