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Basic Truths about Quality
Murphy‘s Law

Anything that can go wrong, will 
go wrong

W.I. Lenin
Trust is good, Control is better

Quality has its price



Genetics and the Control of Quality

What is Quality in Genetics ?

Quality Control in Genetics : Why ? Why Not ?

Available QC Procedures

Solutions for more and better QC

Challenges in Genetic QC



What is Quality in Genetics ?

Quality is the probability of correct results

Quality applies to 

Qualitative results (Genotyping) 
Quantitative results (Nucleic Acid Concentrations)

Concept : Quality in the Clinical Laboratory



Quality Control in Genetics : Why ?

• Reliability is essential for decisions : diagnostic, 
therapeutic or prognostic

• Genetic results reflect a permanent property of the
individual (Genotype) of greater potential importance
than most non-genetic parameters Ethics !

• Genetic analyses may cost a lot more than non-
genetic analyses Money !



Quality Control in Genetics :
Why Not ?

• Scarcity of Control Materials : Rare Diseases / Ethical Constraints

• Economy in Testing for multiple Mutations

11 mutation AGS testing
1 patient + 1 wild type plus 11 controls = 1 result per 13 reactions

• „Our tests are inherently correct“
• (Kit manufacturer statement, with CE !)



Quality Control in Genetics : 
Internal QC Materials

• Contained in some kits, usually platform-
dependent (plasmids), some genomic DNA

• Limited commercial availability

• Lacking in many kits, particularly for testing of 
multiple mutations

• Lacking in products : „Oligo-Only-Companies“



Money : Costs up, Control down
• Basic Clinical Chemistry

K+ : < 10 CHF / < 1 €
Internal and External QC available and obligatory

• Basic Genetic Parameters 
HFE Genotyping : 100 CHF / 70 €
Internal and External QC available but voluntary

• Complex Genetic Parameters 
CYP21 AGS (11 mutations) : 1100 CHF / 770 €
Internal QC not, External QC available but voluntary



Genetics and the Control of Quality

What is Quality in Genetics ?

Quality Control in Genetics : Why ? Why Not ?

Available QC Procedures

Solutions for more and better QC

Challenges in Genetic QC



Gute RV-Übersicht bei :

www.eurogentest.org
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Postulates for a „Good Control“

• Well-defined, sustainable, reasonable cost

• Platform-independent (must work with different kits and 

home brews)

• Maximum information content (Multi-Heterozygotes)

• Extensively tested on multiple platforms



Sources of QC DNA available

• Patients
Limited availability, Ethical considerations, usually only single-locus data available

• EBV-derived Cell Lines
Several Collections exist but genotype information is limited

• Whole Genome Amplification
works well in QC but is cumbersome

• BAC or YAC clones
... Theoretical possibility

• Synthetic Genes
... Theoretical possibility



INSTAND : Single Target Concept (Flörke)

42 different samples to control 14 mutations

= 3 samples per target



INSTAND : Multiple Target Concept (Maly)

18 different samples to control 48 mutations

= 0.375 samples per target





Single 
target

Multiple 
targets



Multiple Target Concept

AACTNEG fl/fl wtwtA541G TT-13910
dF508 
HETI

AACCNEG fl/fl HETHETA541G -13910 CC 
No Mut = 

wt H

AACCNEG fl/fl wtwtAA541 T-13910C
No Mut = 

wt G

AACTNEG fl/fl wtwtA541G T-13910C
No Mut = 

wt F

AACTPOSfl/fl wtwtA541G TT-13910
No Mut = 

wt E

AACTPOSfl/fl HOMHETA541G T-13910C
No Mut = 

wt D

AACCPOSfl/fl wtwtA541G T-13910C
No Mut = 

wt C

ACCCNEG fl/d3 HETwtAA541 TT-13910
No Mut = 

wt B

AACCNEG d3/d3HETwtAA541 TT-13910
No Mut = 

wt A
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# of Results in INSTAND Multiple Target
Genetic EQA scheme
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Current QC 
Spectrum

Current Analyses 
without QC

Technological 
Advances before 

Application

Whole Genome 
Sequencing

Non-invasive 
Aneuploidy 
detection

Somatic Mutation 
Detection

DNA Methylation 

Rare Diseases 
Mutation Scanning 

ras 

JAK-2 

flt3 

Hb disorders 

FMF 

Massive parallel 
sequencing



Thanks for listening

maly@instand-ev.de


