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Grundlegende Ebenen funktioneller Analysen

DNA = RNA = Protein »

Methylation Transcription EXxpression
Structure o Localisation
Splicing
Organisation Interaction Modification
RNAI
SNPs Combination
Structure

Copy number

. : . Degradation
Composition Enzymatic activity

Hoheisel, J.D. (2006) Nature Rev. Genet. 7, 200-210.



Analyse des Pankreaskrebs

20 pm Schnitte

Material von 1200 Patienten Histochemie

Tumore T1-T4, zystische Tumore,
Pancreatitis und

gesundes Gewebe.

Gefrorene
Tumorgewebe

’ Mischen

Trennung in drei homogene Fraktionen; getrennte Isolation

> 1000 > 550 > 700
DNA-Proben RNA Proben Protein Proben
» Epigenetische Analyse * DNA-Microarrays * Antikorper-Microarrays
« Mutationsanalyse > 550 mRNA Analysen * Protein-Microarrays
« SNP-Typisierung > 250 miR Analysen
160 genomische Sequenzen ‘
> 350 Blut- & Urinproben ‘ ¥ Queen Mary

¥ LViERPOOL




enokarzinoms

" %tumor cells ® %normal epith cells "% stromal cells =% infl infiltrate ® % necrosis
100 -

20 -

10 -

1

4

7

10

13

16

19

31
145 ==

359TeeN BB IR LRSS 3583882 INERE8Y

22



Hostumor cells
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denokarzinoms

Hostumor cells ® %normal epith cells "% stromal cells "% Infl infiltrate ® % necrosis
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CANADA

Pancreatic cancer
{Ductal adenacarcinama)
Prostate cancer
{Adenacarcinoma)

UNITED STATES

Bladder cancer

Blood cancer

(Acute myeloid leukermia)
Brain cancer
(Glioblastoma multiforme/
lower grade glioma)
Breast cancer

(Ductal & lobular)

Cervical cancar
(Squamaous)

Colon cancer
(Adenocarcinoma)
Endometrial cancer
(Uterine corpus endometrial
carcinoma)

Gastric cancer
(Adenocarcinoma)

Head and neck cancer
(Squamous cell carcinoma/
Thyroid carcinoma)

Renal cancer

(Renal clear cell carcinoma/
Renal papillary carcinema)
Liver cancer
(Hepatocellular carcinoma)
Lung cancer
(Adenacarcinama/
squamous cell carcinoma)
Cwarian cancer

(Serous cystadenocarcinoma)
Prostate cancer
(Adenacarcinama)

Rectal cancer
(Adenocarcinoma)

Skin cancer

(Cutaneous melanoma)

EU/UNITED
KINGDOM

Breast cancer
{ER positive,
HERZ negative)

UNITED
KINGDOM

Bone cancer
(Osteosarcoma/
chondrosarcoma/

rare subtypes)

Breast cancer

(Triple negative/lobular/
other)

Chronic Myeloid Disorders
(Myelodysplastic syndromes,

yeloproliferative necpl
and other chronic myeloid
malignancies)
Escphageal cancer
Prostate cancer

EU/FRANCE

Renal cancer

(Renal cell carcinoma)
(Focus on but not limited
to clear cell subtype)

MEXICO

¢ Multiple sub-types

FRANCE

Breast cancer

(Subtype defined by an
amplification of the

HERZ2 gene)

Liver cancer
(Hepatocellular carcinoma)
(Secondary to aleohol

and adiposity)

* Prostate cancer
(Adenocarcinoma)

GERMANY

» Malignant lymphoma
(Germinal center B-cell
derived lymphomas)

= Pediatric brain tumaors
(Medulloblastoma and
Pediatric pilocytic
astrocytoma)

* Prostate cancer
(Early onset)

CHINA

* Gastric cancer
(Intestinal- and diffuse-type)

ITALY

* Rare pancreatic tumars
(Enteropancreatic endocrine
tumaors and rare pancreatic
exocring tumaors)

INDIA

* Oral cancer
(Gingivobuccal)

SPAIN

* Chronic lymphocytic
leukemia
(CLL with mutated and
unmutated IgH)

International
Cancer Genome
Consortium

JAPAN

* Liver cancer
(Hepatocellular carcinoma)
(Virus-associated)

AUSTRALIA

* Ovarian cancer
(Serous cystadenocarcinoma)
* Pancreatic cancer
(Ductal adenocarcinoma)
* Prostate cancer




Epigenetische Messungen

Epigenetics
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Pullat et al. (2007) BMC Genomics 8, 282.
Schanné et al. (2008) Anal. Bioanal. Chem. 391, 1661-1669.
Pullat et al. (2008) New Biotechnol. 25, 131-141.
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Epigenetische Diagnhose

Epigenetics
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Signatur Qualitat

Epigenetics

Sensitivity

Sensitivity
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Definition prognostischer Methylierungsmarker

Epigenetics
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MicroRNA (mIR) Profilierung

94 blood samples

45 cancer samples -
38 chronic pancreatitis

. 11 normal donors

- 185 tissue samples ;

137 cancer samples.
22 chronic pancreatitis

- 26 normal donors

[ S eI A CARETY AL S
featuring 863 miRs ] RT-PCR confirmation
- .common to miRBase 12.0t0 14.0. -.~ *~ 960.reactions "

I. : . A - 1 Vg i I




Individuelle miR Profile

miR

Relative signal intensities [arbitrary units]

Blood

Tissue

miR-551a
cancer vs. normal

let-7i
cancer vs. normal

.
il

H

miR-222
cancer vs. pancreatitis

miR-551a
normal vs. pancreatitis

miR-130b
cancer vs. normal

miR-130
cancer vs. pancreatitis

Samples

Samples

Samples

Bauer et al. (2012) PLoS ONE, im Druck.
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Cancer vs. Normal Normal vs. Pancreatitis Cancer vs. Pancreatitis
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Nicht-invasive Diagnose: Plasma

Antibody Microarrays

Differenzierung PDAC vs. Gesund & Pancreatitis: Specificity 76%

Sensitivity 77%
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ntibody Microarrays

Weiblich

Schroder et al. (2010) Mol. Cell. Prot. 9, 1271-1280; PCT/EP2011/052182.



MicroRNA Diagnose in Blut

miR

normal 94
longlived 15
wilms_control 52
parkinson_control 7
lung cancer 73
pancreatic cancer ducatal 45
melanoma 35
ovarian cancer 24
prostate cancer 65
wilms tumor 124
other pancreatic tumors and diseases 48
tumor of stomache 13
glioma 20
renal cancer 20
colon cancer 29
multiple sclerosis 23
sarcoidosis 45
peridontitis 18
COPD 47
acute myocardial infarction 20
pancreatitis 37
benign prostate hyperplasia 35
psoriasis 17
rheumatoide arthritis 65
dilatative kardiomyopathie 34
parkinson 22
PCA or BPH 24
Adenocarcinoma or pankreatitis 3
acute myocardial infarction kinetics 41

Keller et al. (2011)
Nature Meth. 8, 841-843.
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MicroRNA Diagnose in Blut
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Vorhersage Wiederauftreten Blasenkrebs

 Fourth & ninth most common type of cancer in men & women
» 70% to 80% are low-stage, low-grade nonmuscle-invasive

o Standard treatment: transurethral resection of bladder tumour

* 50% to 70% of the tumours will recur

* 10% to 30% will progress to become muscle-invasive

* Recommended preventive procedure:

surveillance cystoscopy and urine cytology

=> surveillance cost: >100,000 US$ per patient

Uniprot entryname Uniprat accession HGENOC symbol Lug-luld Adjusled
change p-valuel

LMNA_HUMAN P02515 LMNA 0.72 3.3e-08
YBOK1_HUMAN PE7809 YBX1 0.52 1.9e-08
JUN_HUMAN P05412 JUN 0.50 1.3e-07
AKTI_HUMAN QaY243 AKTI 0.48 2.5e-07
SMAD3 HUMAMN P84022 SMAD3 -0.59 21e-07
1 vAMIT_HUMARN Fi1d4151 SFLI -0.57 9 fe-N7
PABFP1_HUMAN P11940 PABPCA -0.36 2. 1e-07
TIAT_HUMAN r31483 TIA1 -0.39 2.1e-07
CASPY_HUMAN P42574 CASPI 040 4.00-04
CDN1A HUMAN P38936 CDKN1A -0.52 3.4e-07
CASP9_HUMAN rP55211 CASP9 0.30 1.4e-02
YETS2_HUMAN QSULMY YEATG2 0.2 a.e-06
PO2F2 _HUMAN P08086 POU2F2 -0.35 2.6e-04
1UPEA_HUMAN 11388 1UF2A D48 2.da-Ub
R55A_HUMAN P08865 RFSA =0.35 1.1e-05
MNFAC4 HUMAN CH4934 NFATCA 0.3% 2.9e-05
ZBT17_HUMAN Q13105 ZBTB17 -0.55 1.1e-05
AKTIP HUMAN QaHaTO AKTIP 0.5 &.4e-06
HSPTC_HUMAN P11142 HSPAS -0.34 1.0e-05
LIFR HUMAN P42702 LIFR 0.30 2.2¢ 05

Classifier for the prediction of recurrence

with a sensitivity of 88% and a specificity of 100%

log10 ( adjusted p—Value)

Antibody Microarrays

tissue samples

Recurrence versus no recurrence

o LWINA,
- YBOXI
smana. TIAL, pagpr _.::_I‘dj
CDMN1A®
A Lyt
: «AKTIP JYETS2
ZBT17, - o Jun
FNG . - » w TOP2A
.., MMP13,
VTNG®
3" NFKB14 JKLFS
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v
[ I I
-1.0 -0.5 0.0 0.5 1.0

Log Fold Change

Srinivasan et al. (2011), European Patent Application 11169588.8.



Simultanes shRNA Screening

Bottcher et al. (2010) Curr. Genomics 11, 162-167

shRNA (Eleelo[cMP2  Essential target
SIRO\AS PR ELecBE P2 NON-essential target

Barcode pool t,,,, Barcode pool t.4

/ Hybridisation

I Barcode amplification

shRNA-library @ V

in lentiviruses <1an> 4@

pooled infection:
one virus per cell

1

e | ¢

gDNAat t,., gDNA at 504

culturing for 30 days
Puromycin &w - a l/
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Lethal knockdowns drop out

l Gene knockdown



