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Genetik I + II
TED- Umfrage

I) Basic Principles:

-Molecular Diagnostics

-Molecular Pathology

-Human Genetics

-Overview: Workflow in Routine Diagnostics

-Tissue Sources

-Chromosomes, Genes and Proteins

-Overview: Technical Aspects

II) Chromosomal Variations

-Chromosome Analysis

-FISH

-Array

-Karyotypes (female / male)

-Syndromes

III) Inheritance Patterns

- Pedigree

IV) Cancer

-Molecular Pathology meets Human Genetics

- Lung Cancer

- Bowel Cancer

- BRCA1/2

-Classification System

- Reporting (Molecular Pathology/ Human Genetics

31.10.24

10:30 – 11:15
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Repition: Chromosome Failure
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https://old-ib.bioninja.com.au/standard-level/topic-3-genetics/33-meiosis/non-

disjunction.html
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Prenatal Diagnostics
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Chromosome Failure: Non-Disjunction

• Failure of chromosomes (chr.) to separate:

• Failure of homologues chr. to separate (resulting in 

four affected daughter cells)

• Failure of sister chromatids to separate (resulting in 

only two daughter cells being affected)

5

Conditions that arise from non-disjunction events include :

• Patau’s Syndrome (trisomy 13)

• Edwards Syndrome (trisomy 18)

• Down Syndrome (trisomy 21)

• Klinefelter Syndrome (XXY)

• Turner’s Syndrome (monosomy X)

•…………
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Chromosome Failure: Down Syndrome
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https://ndss.org/about
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Chromosome Failure: Down Syndrome
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Prenatal Diagnostics

8

i.e. trisomy 21

i.e. mucoviscidosis

(CFTR-Gen)*

* CFTR-Gen = protein cystic fibrosis transmembrane conductance

regulator

11-14th week of pregnancy
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Prenatal Diagnostics
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Prenatal Diagnostics
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Prenatal Diagnostics
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Pedigree Chart
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….shows the members of the family who are

affected by a genetic trait.
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Inheritance Patterns

 Autosomal dominant inheritance

 Autosomal recessive inheritance

 X-linked inheritance

 Mitochondrial inheritance

 Germline mocaicism

13
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Autosomal Dominant
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Autosomal Recessive
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X-linked Inheritance
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Mitochondrial Linked Inheritance
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Mosaicism
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Reproduction
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Sporadic and Inherited Cancer
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Sporadic and Inherited Cancer
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Classification System: Pathogenecity
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Personalized Medicine:

Example Lung Cancer
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Cancer Development: Bowel Cancer
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Bowel Cancer
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Bethesda  and Amsterdam II Criteria
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Bethesda  Criteria
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Cancer Spectrum and Lifetime Risk
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Breast Cancer Biomarkers
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Immunhistochemistry
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Genomic Analysis of Mandatory Biomarkers in mBC

31

Gen Test auf Testverfahren/ 

Ausgangsmaterial 

Therapierelevanz Indikationen 

gBRCA1/2 Mutation NGS/Blut für 

Keimbahntestung 

PARP-lnhibitoren

(Olaparib, Talazoparib)

Zulassung von Olaparib und Talazoparib

jeweils als Monotherapie beim HER2-

negativen metastasierten Mammakarzinom 

(MCa) mit gBRCA1/2-Mutation

PIK3CA Mutation NGS/Primärtumor, 

Metastasen, Plasma 

PIK3α-lnhibitor (Alpelisib) Zulassung von Alpelisib in Kombination mit 

Fulvestrant beim HR-positiven, HER2-

negativen lokal fortgeschrittenen oder 

metastasierten MCa mit PIK3CA-Mutation

NTRK Gen-Fusion, 

Spleiß-Varianten 

NGS an mRNA/ 

Tumorgewebe 

TRK-lnhibitoren

(Larotrectinib, Entrectinib )

Pantumorzulassung von Larotrectinib und 

Entrectinib als Monotherapie zur Behandlung 

von erwachsenen und pädiatrischen 

Patienten mit soliden Tumoren mit einer 

NTRK-Genfusion (beim MCa selten, meist 

beim sekretorischen MCa)

PD-L1 Genexpression IHC/Primärtumor, 

Metastasen 

Checkpoint-Inhibitoren (Atezolizumab, 

Pembrolizumab in Studie) 

Zulassung von Atezolizumab in Kombination 

mit nab-Paclitaxel zur Behandlung des nicht 

resizierbaren lokal fortgeschrittenen oder 

metastasierten TNBC mit PD-L1-Expression 

≥1 %

1. Arbeitsgemeinschaft Gynäkologische Onkologie e. V. (AGO), Kommission Mamma. Empfehlungen gynäkologische Onkologie. Diagnostik und Therapie früher und fortgeschrittener Mammakarzinome, Version 202011D,

2. Fachinformation Lynparza® Filmtabletten, Stand: November 2020 3. Fachinformation Talzenna®, Stand: September 2020 4. Fachinformation Piqray®, Stand: Juli 2020

5. Fachinformation Rozlytrek®, Stand: Oktober 2020 6. Turner NC et al., Lancet Oncol 2020, 21:1296– 1308 7. Fachinformation Vitrakvi® 25 mg/100 mg Hartkapseln, Stand August 2020 

9. Fachinformation Vitrakvi® 20 mg/ml Lösung zum Einnehmen, Stand August 2020 10. Fachinformation Tecentriq® 1200 mg, Stand Oktober 2020

Neu!
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BRCA1/2 Testing

32
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BRCA1/2 - Localization and Exons

• BReast CAncer 1/2

• Tumor suppressor gene

• BRCA1 -> chromosome 17 (exon 1- 24)

• BRCA2 -> chromosome 13 (exon 1- 27)

• Total coverage of BRCA1 and BRCA2 genes differs depending 

on the distinct sequencing panel used

Perner et al. ESUP-ESP Working Group Uropathology
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High-Risk Gene Diagnostics: BRCA1/2
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Breast Cancer
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Pedigree Chart

36



Universitätsmedizin Frankfurt/ 31.10.2024/ Dr. Melanie Winter (- Demes)©

©
 M

. 
W

in
te

r

Prevalence of BRCA1/2 Variants

Cancer 2017;123:1912–1924. © 2017 American Cancer Society
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Characteristics of BRCA1/2

Variants in the CIMBA database

Rebbeck et al., Hum Mutation 2018

• Somatic and germline mutations can be 
detected
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PARPi Therapy (BRCA/ BRCAness/ HRD)
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Molecular Pathology: Reporting of BRCA Results

Content
• Patient ID (here

blinded)
• Clinical information
• Material
• Tumor cell content
• Pre- analytical/ 

histological findings
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Content
• Immunhistochemical

findings

• Molecular findings:
• HGVS Annotation
• Allel frequency
• Classification

Molecular Pathology: Reporting of BRCA Results



Universitätsmedizin Frankfurt/ 31.10.2024/ Dr. Melanie Winter (- Demes)©

©
 M

. 
W

in
te

r

42

Content

• Biological 
interpretation

Molecular Pathology: Reporting of BRCA Results
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Content

• Technical details

• Used databases

Molecular Pathology: Reporting of BRCA Results
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Content
• Final assessment

Molecular Pathology: Reporting of BRCA Results
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Human Genetics: Reporting of BRCA Results
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Content
• Patient ID (here

blinded)
• Indication
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Human Genetics: Reporting of BRCA Results

• Molecular findings:
• HGVS Annotation
• Allel frequency
• Classification
• Interpretation
• Assessment
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Human Genetics: Reporting of BRCA Results

• Technical details

• Used databases
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 Fragen?

Homepage

https://www.unimedizin-ffm.de/einrichtungen/institute/sph

48

T +49 69 6301 - 5422

M +49 176 83180368

Melanie.Winter@unimedizin-ffm.de

AG Winter (Translationale experimentelle Molekulare Diagnostik)


