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TEACHING COURSES

• Fundamentals - separation sciences e.g. electrophoresis, HPLC, capillary electrophoresis

• mass spectrometry, LC-MS, MALDI                            

• biomarker discovery 

• including practical exercises

Lecturers from Austria, PUHSC and guests; Duration per year:  6 – 14 days

SCIENTIFIC PROJECTS
• Development of new biomarker methods as well as new materials for separation and MELDI

• Development of disease related biomarker discovery methods including bioinformatics 
e.g. liver cancer and prostate cancer

• Application studies

• Natural Product Proteomics (Phyto-Proteomics)

FELLOWSHIP PROGRAMS - Exchange on different levels

Academics, Students and Non-academic positions – technicians

Participation at the International Proteomics Conference, Seefeld Austria

Duration: 2 weeks, 3 months, up to 3 years (PH.D.) fellowships
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Age-standardized Incidence and Mortality Rates. Data shown per 100,000.

D. Max Parkin, Freddie Bray, J. Ferlay and Paola Pisani CA Cancer J Clin 2005;55;74-108

Liver CancerProstate Cancer

serum or cell lysate

from cancer patient

functional groups

tumor associated molecules

other, non tumor associated analytes

Mass Spectrometric Analysis

� data evaluation

WHO – Lyon, France                       

MELDI carrier

(e.g. poly(GMA/DVB,

Cellulose, Silica, C60,…)

selective binding of 

relevant biological compounds

on MELDI carriers

The Principle of MELDI
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Activation and equilibration of MELDI 

materials; sample loading

Incubation –
proteine binding

washing

MELDI Sample Preparation

MALDI-Target (~25 kV)

Affinity

WASHING
Matrix

TOF

Laser (337 nm)

Feuerstein, Isabel; Najam-ul-Haq, Muhammad; Rainer, Matthias; Trojer, Lukas; Bakry, 
Rania; Aprilita, Nurul Hidayat; Stecher, Guenther; Huck, Christian W.; Bonn, Guenther K.; 
Klocker, Helmut; Bartsch, Georg; Guttman, Andras. JASMS (2006),  17(9),  1203-1208. 
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SAMPLE
INNSBRUCK, prostate cancer

BEIJING, liver cancer

whole population
cancer + non-cancer

healthy

cancer

diagnosed
as healthy

diagnosed

as cancer

diagnosed

as cancer

diagnosed

as healthy

Specificity Sensitivity

44

Liver Cancer

Prostate Cancer

Development of

MELDI materials

MELDI Analysis

MELDI Sample Preparation

and MS Analysis

cellulose

nanotubes

diamond layer silica

polymer beads diamond powder

22 33

The Principle of MELDI
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Synthesis of GMA/DVB Polymers
for MELDI-MS

Prostate CANCER, GMD-IMAC-Cu+2

Human serum

Control Sample, GMD-IMAC-Cu+2

Human serum

A

B

Application of GMA/DVB 
to screen Prostate Cancer Serum Samples
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Class Name
Correct Classified Part of 

Valid Spectra
1 2 0

1 Control sensitivity 97.1 % 34 1 0

2 Prostate Cancer specificity 98.1 % 1 51 0

ClinProt 2.2

Biomarker Study on Prostate Cancer

Genetic Algorithm GA

Model 1

Mutation Detection by Denaturing HPLC using
Packed Columns and Monolithic Capillaries

Monolithic Capillary

column: 50 x 0.2 mm I.D.

flow rate: 3.0 µl/min

injection vol.: 500 nl
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PS-DVB C18 stationary phase

HPLC-Equipment

���� (worldwide ca. 3000 pieces sold)
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Collaborations

WHO – Lyon, France


