


Molecular biology is the study of biology at a molecular level
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Syndrom Syndrom Gen

Familizer retinoblastom Multipel endokrin necp Menin
type 1 (MEMN1)
Li Fraumeni syndrom

(LFS) Multipel endokrin necplasi RET

type 2 (MEN2)

Familizer polypose 2 .
(FAP) Multipel eksostose EXTi, EXT2 EXT3

HNPCC MSHZ, MLH1, PM5T, .
PMS2 Cowden sygdom PTEN (MMACT

Neurofibromatosis type 1 NET Arvelig prostatakraeft Likerdlt
(MF1)

Neurofibromatosis type 2 MNF2 Palmo plantar keratodermi Ukerndi
(MF2)

Wilms tumor W4 Familizr melanom p16 (COKMNZ)

CDK4
Beclkwith Wiedemanns PEFRIP2AGF
syndrom (WBS) Ataxia telangiectasia [(AT) ATM

Basal celle carcinom Blooms syndrom BLA
syndrom

Xeroderma pigmentosum XPB, XPD, XFPA
Familizer brystcancer 1

Fanconis anaami FAGC,

Familizer brysthr==ft 2
amilizzr brysthra FACA

von Hippel Lindau (VHL)
syndrom

Hereditaer papillzr renal
cancer (HPRC)




Discovery

Phase 1 - Pilot study

Phase 2 - Retrospective analysis
Phase 3 - Prospective study

Phase 4 - Multiinstitutional study

Standard of care




Cytogenetiske og molekyleere genetiske anomalier ved maligne solide tumorer hos barn.

Tumor

Genetiske anomalier

Detektion af minimal residual sygdom

MNeuroblastom

N-myc-amplifikation
1p deletion (1p36.3, 1p 35-36,1) 2
17q +

RT-PCR for tyrosine-hydroxylase

Wilms ™ tumor

Mutation af WT7, 11p13, 11p15, 16q "

Rhabdomyosarkom (alveolaer)

(2;13) (g35,q14) "
t(1;13) p3;q14) ¥
mutation af pb3 (17p13.1)

RT-PCR for PX3-FKHR fusionsprotein ved t (2;13)

Ewing’s sarkom

t(11;22) (q24.q12) ¥
t(2122) "

RT-PCR for EWS-FLI fusionsprotein ved t (11;22)
RT-PCR for EWS-ERG fusionsprotein ved t (21;22)

Osteosarkom

Mutation af p53 (17p13.1)
Mutation af RB-genet {13q14)

Retinoblastom

Mutation af RB-genet (13q14) "

1) Diagnostisk betydning

2) Diagnostisk og prognostisk betydning
3) RT-PCR:revers transkriptase polymerasekzadereaktion

Rechnitzer & Nielsen
Ugeskr Laeger. 1999 Apr 12;161(15):2196-201.



Neuroblastoma Diagnostics
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DNA testing for Gefitinib sensitivity in
non small cell lung cancer

Kinase inhibitor Kinase inhibitor
insenstitive senstitive




Molecular biology and treatment

- Molecular imaging and targeting of drugs
- Small RNAs

- Gene therapy

- Therapeutic cloning?



Stamceller
opformeres
og tilbagefores

Isoler embryonale fEg dyrkes til
stamceller blastocyst

Rideout et al. Cell 2002



Clinical Genomics

Clinical Phenotype

) Personal genomic inf. o o
Patient = p  Clinical decission
. . Gene expression

Biochemistry

( Genomics  Structure Biological Function )




Organisatoriske udfordringer ved
klinisk (genomisk) forskning

Kritisk masse
Multidisciplinaert
Internationalt samarbejde
Infrastruktur — apparatur
Patientneert
Karrierestruktur
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Core Competences

- Molecular biology and genetics
- Microarray technology

- Proteome analysis

- Bioinfomatics



Research education and recruitment

Workspace for Clinical Researchers

PhD Schools
Regular Courses
Part of novel education in systemsbiology

Employment of PhDs






Effects of Medical Research on Health Care and the =~ Economy

Herbert Pardes, Kenneth G. Manton, Eric S. Lander, H. Dennis Tolley,
Arthur D. Ullian, Hans Palmer

Science 283:36; 1999

Rapidly expanding federal health care costs

of an aging population will not be contained

by managed care, capping or similar strategies;
rather, the problem requires an understanding
of the dynamic relationship of new health
technologies to the overall economy.

Seven factors, each related to biotechnological
innovation, will combine to alter medical
knowledge and practice, outcomes

and costs in the coming decades, producing

a multiplier effect on the economy that may
well control or offset future costs.

Investing in biomedical research will be key to
maintaining the solvency of Medicare.



