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Introduction and Background to
Validation

(,a Procedure which demonstrates that the
test Is fit for the intended purpose®:

OECD /IPTS /| EuroGenTest
Surveys




Why guidelines for MGT?

Molecular Genetic Testing:
o Aneconomicactivity
An international activity

ncreasing role inimproving healthcare

Potential risks of mis-application of tests wit
Nigh predictive value

Relevanceoftestresuts-to-otherfamily
members

Direct access by the public




Background to the validation of laboratory tests

Community
| Genetics

OECD Workshop on Genetic Testing
Yietia JiEN)

POLMCY ESANT PO
THE HEYY MILLENMUM

e ———
2000-0OECD Vienna Workshop:
Policy Challenges from the New Genetics

OECD.Int ; provides analysis, forecasts and guidelines to members




Quality issues in Europe

More than 1000 laboratories/centers in different settings

More than 1000 rare diseases can be tested
Lack of centralized and uniform information about services

Limited networking

Lack of harmonized and standardized EQA

Lack of reference majeria
Limited number ol accredited labs .JHC

Insufficient counselling EULFE

Source: IPTS/JRC-EC: Ibarreta et al. Towards quality assurance and
harmonization of genetic testing services in the EU.

Report EUR20977, 2003
S cen




OECD Process Biotech nology Information Collected

Laboratory Setting and Personnel Qualifications
Data Collction J Referral Across National Boundaries
_indanasi Informed consent and confidentiality policies

Survey 2003 \, Expertled Types of Analyses
Discussion | Methods

Standard Operating Procedures

\’ Draft
Guidelines j Reporting Practices

\’ Personnel qualifications
Consultatio Licensing, Accreditation and Proficiency Testing

Patents

e —
\’ multilateral
negonatm Comments Received/Country
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Survey Results Community Genet. 10(3):123-31, 2007

o International exchangeis a widespread feature of
Molecular Genetics service provision.

+ 64% of Laboratories received specimens from other
countries
« QOver 18,000 specimens crossed borders in 2002

o Variables contributing to a high Quality Score (p<0.009):

v Accreditation of the laboratory

<4Ea\1icipation In proficiency tﬁﬂ.{:@>
v" Director having formal training in molecular genetics
v' Affiliation with a Genetics Unit

hittp://www.oecd.org/dataocecd/25/12/347 79945 pdf

Euro@test




QA Survery EuroGentest (2006)

+ Answers from ~350 testing labs from
32 countries:

- Validation of information from
questionnaire sent to 2,300 individuals

QAu data validated with
EQA/accreditation providers

each lab receives unigue, permanent
EUGT number

data exchange with Orphanet
Orphanet completes test data =
« Keypresentations:
+  European Society of Human Genetics Aitad
Amslergam | 40% St e
. » O underniay
International Congress of Human Genetic

O cerified
Brishane @@ S O underway

20%

@ no

8% 18%
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CF ThematicNetwork + EuroGentest survey (2006)

3) Diagnostic use of commercial kits for Cystic Fibrosis
Questionnaire: variability of procedures
| -

INNO-LIPA, ' “OLA” CF Genotyping Assay,
Innogenetics Abbott Molecular

ELUCIGENE.
Tepnel Diagnostics

« Modifications

NO

ELUCIGENE INNO-LiPA “OLA" CF

: , , Genotyping Assay
— importance of the protocols validation!
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What do the Guidelines do?

www.oecd.org/sti/biotechnology

e Setminimum standards
e ENncourage best practice:

« OECD countries are asked to implement the
guidelines

« Non-member countries invited to use themto
set policies

e Progressreportand review in 2011

Structure | A. General principles of MGT
< B. Quality Assurance system

E=3 C. Proficiency Testing

D. Result Reporting

E. Education and training




EuroGentest Units 1 and 5:

an brief overview of activities
related to validation
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What Can We Offer? Databases

i Managems

Accreditation

System

External Quality Assessmen
) [ytogenetics
3 Biochemical
Diagnostic Yalidation
Reference Materials

Internal audit

o [T support

ducation & Training

i

» Workshops
(uidelines
Definitions

Uzeful links

l[lU 4CT088

Lah Quality ew Technologies Pubilic Health

General tion

Our aim 15 to measurably improve the quality of the management and
provision of genetic serdces for the benefit of the patient and that
lab accreditation is considersd the norm,

|
L] LLVE

& Members & contact infa

o Arficles and reports

Events all events

Reference Materials for New Molecular Genetics Technologies -
Challenges and Oppartunities - 24 Apr 2008 - Gesl (BE)

Molecular Genetic testing is evolving rapidly, with the introduction of
new technologies such as MLPA, array CGH, ultra high throughput
DA sequencing and the possibility of genatyping over 1 milion 5NFs
ina single experiment. More..,

Training - Quality management in your laboratory: How you can get
invalved? (Dutch speaking) (WP1.8) - 26 May 2008 - Leuven (BE)
Practical exercizes, applied to the own works situation. Sharing

eiperiences with collzagues and experts. Topics include the

Europe Uﬂlt 1

Education Ethics & Lepal

Guidelines

News

UK NECAS has opened registration for the CF testing on blood spots to

uropean |abaratories

E]ENEQA § for Molecular Genefics has opened
registr a‘uun for the Cystic fibrosis testing on blood

spots External CQuality Assurance (EQA) 2008 scheme to European

laboratories, Mumbers have been limited for this vear so any interested

parties should contact the Scheme Organiser as soon as possible, (upd. 18 Mar
2008) Mare...

The VD Directive and Genetic Testing: Problems and proposals

The in+itro Medical Devices Directive (IVD Directive] sets a framewark for
the regulation of initro diagnostic tests in the EU. lsued in 1998, the
Directive came into force in 2003 in all member states. Since then, some
lssues have arsen with the Directive which have particular relevancs for

genetic testing, (upd. 12 Feb 2008 Maore...

Registration open for new Workshops on Quality
The remstration 15 now open for the workshop on
Accreditation 1n genetic testing semices and the
workshop Towards accreditation - managing the human
side of change mganued in parallsl, just before the

LU N T v ] | - wmee Bl




Quality Assurance Database

« Access via www.orpha.net and eurogentest.org

Switzerland EEEE

gl o1 iyl B

ghatn | a

Compliance
“requirements

a

siptaus Univearsiaines da Gendyve

Accreditation 1SO 15189 | OMPetence ic

perform a test

dangisr




Directory of EQA Schemes and Providers

EMON and GfH EQA scheme merger

VA

=] We are wvery pleased to announce that on December
EM N% 20th 2007 the board of the German Society of Human

e | Genetics (GfH) approved the merger of the EMON and
GfH External Quality Aszessment schemes. (upd 18 Jan 2008) More...
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Disease specific best practice guidelines

www.cfhetwork.be
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Preimplantation Genetic Diagnosis in Europe
(Executive Summary)

ichael Morris, Elisabeth Dequeker,
5 Lawfo aren Sermon, % Antifiolo,
Andreas Schmutzler, Jiri Vanecek, Fransesc Palau, Dolores [barreta
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Types of workshops

Accreditation and guality management

General workshop for those who would lke to start up or
improve their quality swvstem.

Internal audit

Specific workshop o the preparaton, execution and
evaluaton of an internal audit

Towards accreditation - Managing the human side of
change

This workshop will give insight on the behavioral side of change
and how to apply this in real life.

IT support

Learn what i= on the market and which criteria are important
wihen implementng electronic support for vour M5,

Fulfilling the regquirements of 150 15189

Warkshop tackling specific topics of the 50 standard such as
management review.

Diagnostic validation

Waorkshop on the regurements for wvalidation regarding 50
1518% and related issues.

Round table sessions ESHG - Case studies on guality assurance and guality
control issues in genetic testing laboratories

Short session to di z on and share experdences with auality managem=snt and




19 " Trsin The Trainer Workshop (WP1.8) iz

October 2008

10 et Workshop - Fulfilling the requirements of 150 15189 for management review, internal quality cantrol and external quality ya Cirin
assessment (WP1.8) = Y

Want to learn more on how to do a management review, on how to introduce internal quality controls in the lab or what participating in EQA means?

May 2008

-, . -
3 """ Round table sessions - Case studies on quality assurance and quality control issues in genetic testing laboratories (WP1.8) == Spain

Discuss in small groups about concrete situations related to quality processes in genetic testing labs. Meet colleagues faced with similar challenges and problems.

o, - -
e Workshop - Towards accreditation: Managing the human side of change (WP 1.8) e SpIN

This workshop will tackle the human side of change. How do you motivate the lab to implement a new quality system? How do you manage the human side of this
process of change?

===

e Workshop - Accreditation in genetic testing laboratories (WP1.8) s Spain

Compare and share experiences of implementing and living with quality systems. Examine cases of concrete situations related to quality processes like non-conformities,
reporting and training.

. :
e Training - Quality management in vour laboratory: How vou can get invalved? {Dutch speaking) (WP1.8) I I Belgium

Practical exercises, applied to the own works situation. Sharing experiences with colleagues and experts. Topics include the elements of a quality management system,
aspects of [50 15189 standard, non-canfarmities, ...

February 2008

7-8 Eughs Workshop - Towards accreditation: Managing the human side of change (WP1.8) i ﬁ France

This new topic in a series of workshops related to quality management will tackle the human side of change. How do you motivate the labaratary ta implement a new
quality system? How do vou manage the human side of this process of change?




RESEARCH AND EMERGING TECHNOLOGIES (UNT 5)

General aim

Thus far the introduction of malecular §

1=
(L |j

genetic tests into diagnostic serdce
has mainly been at an ad hoc and case-
to-case basis. Quality systems, proper
evaluaion and general validation
procedures were often lacking in the
implementation process of the novel
technalogy. This has seriously delayed |
and hampered the proper introduction
of new genetic tests and has also
caused increased financial expanses |
for many laborafos

The aim of EuroGentest Unit 5 1= to support and to guide the
implementation of emerging technologies into  diagnostic
application. A rigorous test evaluation program, including Beta
testing in accredited lzhoratories and on selected clinical
samples, will be used to introduce new technologies into the
European diagnostic labs.

Unit Information
¢ Meet The Team

¢ Objectives, Deliverable, Milestones

- Resources

Technology Database (WP5.2)

Unit 5

A database tool to help you find information on new ==

and innovative techmiques in eenome diagnostics in [
the warld of genetics

Call for Technology (WP5.2)

Unit § 15 currently looking for Innovatve Techmiques in Genome
[fagnostics, for more information please click on the link above.

Bioinformatics (WP5.4) B

o Description of Quality Assessment Tool

# (Juality Assessment of Bioinformatics Tools

Current Rest Trials (WP5.1)

THe MLPA validation study
Update on the HR-MCA evaluation study
OMA Extraction Methods Far Large Blood Yolumes

Confirmation Sensitive Capillary Electrophoresis

High-throughput BRCAT mutation scanning using HR-MCA

News

Technology Assessment report on Fragile X testing by use of

 the "Abbott kit"
. A multi-centre assessment of the Abbott Molecular Fragle X
. analyte specific reagent (ASR) kit. (upd. 14 Feb 2008) Mare...

Survey Patent Licensing in Medical Biotechnology in Europe

The imatation far the survey has in particular
been sent to professionals dealing with
patenting  and
biotechnalogy.

)

licensing in  medical

Eurogentast

stranaly

encourages its Members to take part in this survey, so & to
o ensure that its results will accurately reflect the current
. situation and the needs of the genetic community. (upd.% Feb
L2008 More...

Call for new technalogies

7 EuroGentest offers industry a unique network of

accredited  [aboratories o evaluate  new
y il technologies. The next call for submissions is

f’ now underway. (upd. 15 Oct 2007) More...

. EUGT Satellite Meeting: “Innovative Techniques in Genome

diagnostics”

é Intellectual Property (WP5.3)

o Survey Patent Licensing in Medical Biotechnology in Europe

ELGT Unit 5 announce a satelits mesting to be

bt held at ESHG on the subject of “Innovatve
&F

Ve
ESHG.'}.

Technigues in Genome diagnastcs’. (upd.18 May

© 07 Mare...

Articles
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UNIT 5 : RESEARCH AND EMERGING TECHNOLOGIES

NEW TECHNOLOGIES

Ehhlﬂﬂillﬂ.[lf_lran.!.nE

Ela,
Tilsr P

Frla=e O

SIMPLE SEARCH |'
ADVANCED SEARCH Fitor

Abbrevistion |

Fill rwrsss

Alages

I

Ampiicabion rairaciory mulstion 2yshém
Allele-Specific Cigonuciectice hybridization
Chemacal Cleavagps of Mismateh

Denaturing Grachent Giel Elecirophor&sis

Dermburing High-Performance Liquid Chromatagraphy
Flucrescanca-gesriod mismadch anshysiz

Tibwrr -FiDrEsCence N S HyDreRzaton
Fluicrescence in Siu Mybeasation

Heberoduplax analvils

Irrvathee

Mulipde Ampdtinbie Frobe Hybrdization

Meking Curve Analysis
Muigde Ligabion-deparcent Probes Amplfication

Pyrophos phorohysis -Acthvaled Pobymerization

Polymet ae Chal Reaclion

Frofein Tnncation fest

Fhidse clowvage

m-{ﬂ dechies o A fealds)h

l

Legal Issues

Cunx reconos [ vcsuirs B

Alain-specifc PCR (ASPCR) / PCR amplification of zpeciic aleles (PASA)
Alele Specific Hybrdization
Chesmacal Mizmatch Cledvags, Amplficabon Msmaich Delection (AME], HOT

Conztant darsiurant gel-sipho (ODGE), parperkicuiar danaluring gracient el
sEnD

temperature-modulafied helenoduple: arshyes (THAA)

L=

Shab ged hebsroduple s anabysis (HDA)
IrrraEive Clesnraps

High-resciution melling curve analyaia (HEMA), High-reachion DS meting curee
arnahie

PAP-&, B-PAP (variart of PAP in which both peimers are blocksd al ther ¥
Eermanis with & ddNTF)

Multipie:: FCR (vaniant of PCR. using several primer pars sanuanecushy amplty
rruliple SeguencEs)

ISP - In Yilro Syntivesized Probein asoay
Mon-sotopec Riase cleavoge assay (Mrca)
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Evaluation of novel techniques

-PAP in Non-invasive prenatal diagnosis (Bert B, Rob E. and Maj H. -SAFE-)

First results were presented at the ESHG meeting in Nice, two oral presentations

Article published in Prenat Diagn. 2007 Oct;27(10):932-7.

Y chromosome detection by Real Time PCR and pyrophosphorolysis-activated
polymerisation using free fetal DNA isolated from maternal plasma.

Boon EM, Schlecht HB, Martin P, Daniels G, Vossen RH, den Dunnen JT, Bakker B, Elles R.

Results foetal sexing on ffDNA using
PAP

PAP Confirmed
3% TBE gel result result

M= 100 bp marker
1= sample1 +ve male
2= sample 2 +ve male
3= sample 3 +ve male
4= sample 4 +ve male
5=sample 5 -ve female
6= sample 6 +ve male
7= female control
8= male control
9= female + male control

M1 23 45678 91 10= H,0




FindBase — www.findbase.org

You may start a search by clicking on the map or
selecting from the pull-down lists below.

Search by population
| R

Search by disorder
| B2

— Click and drag en map te zcom.

he initial data came from previously published reports as well as from unpublished infermation contributed from indi
esearchers prior of publication. This information was converted to a database, and now new entries are added and o

e corrected by our expert advisors and collaborators.

Encouraged by Supported by Member of

thandD  eurdPest

FP& Network of excellence

FP6 Collaboration action

Golden
E _’}'ﬁ’ﬁ;l’i,; Eur@egt LSDB




Validation on CF Mutation Database in Toronto

S Alamut: CETR

File Edit View Web Mutations Tools Help

ERE Al O

Cystic fibrosis transmembrane conductan

]
b

TGencme - Lhﬂ 11*’ 9\;0 685- 16 99? 011 [NCDI 36;

TIC\.I“\-l_rGGAGGCH.HGTGA.HTCCTGAGCGTG:c\.-l_l_rGATlcU‘\TGACCTAHTAHTGATGGGWATr %) Amino Acid Comparison
ATTAACCTCCGTTCACT TAGGACTCGCACT AMACTATTACT GGATTATTACTACCCAAAATA i AATTCGTGTCACCTTCTTAAAGTAAGACAAGAGTCA

¥ Nucleotide Conservation Score | Aming Add 1 | Aming Add 2

|M | = | |Met | ¥||Methionine [ (v |=||val |+ |valine
¥ HM_ quAG'z : Homo sap]ens cvﬁric f1b3051s t:ansmemhrane annd.JLtanl e
-4 Hydrophobic Hydrophobic L saET " 1460 1470 )
TF\n'I_I'GGAGGCF\AGTGMTCCTGAGCGTGA'I_I_I'GHTAHTGnCCTF\hTF\hTGnTGGG F\T MAATTAAGCACAGT GGAAGAATT TCATTCTGT TCTCAG

K [ IIK/H|SIGIRII[SI|FIC[S]QLI

¥ SNPs and Known Mutations
TAATTGGAGGCAAGT GAAT CCTGAGCGTGAT T TGATAAT GACCT AATAATGATGGE AT MAATTAAGCACAGT GGAAGAATT TCATTCTGT TCTCAG
G A

HpN unungmnnuq;uﬁm '

O

¥ Protein Domains

FABC transporter, transmembrane region
=ABC transporter related
~AdA+ ATPase, cor
~Cystic fibrosis transmembrane conductance regulator: m
SABC transporter, transmembrane region, type 1

Grantham Distance: [0-219]
Grantham, R (1974). Sgence, 165(%159), 862-64.

~Cyclic AMP-dependent chloride channel

¥ Protein multi-alignment
Human

Chimp

Macaque

Rat

Mouse

Dog

disappointment...www.europeancfconference.org

1MEIFTVOT




L
W[g Mutalyzer — Name Generator & Checker input

Mutalyzer - Sequence variant nomenclature check V1.0.1

Flagse Jnsert Hhe mutsiton specificatons helow!

IMSEFT @ GERSATE GCoessian entry, or & OF rimiber
Retarence | ALAHI423

Sequence Type Coding DN -

fhaert & gane syinbol that 5 present in the Record AND has § CO8

Gene symhol COKHZ G

Inzerd 2 vanant number that i prezent i ihe Bacord

Variant w02 {Cmtional]

ioiuivgl — www.lovd.nl/mutalyzer

Mutation Type [Daletlurl 3

Inzert 2 sequence, I vou msert & sequence for a cDNA,
wihich 15 coded by reverse comolement, ander reverss comosment oo,

Old Sequence )
hew Sequance

Commant 1

Mutalyzer - Sequence variant nomenclature check V1.0.1

Submit | | Kezat form |

Flaase fnzert the muration name sy the farmat
LAcoess Aumbery Lversion nombers fOlene symials | Caaguence type maration

Exarnple: ABORGA05.1 . ZF40ET

Mutation Mame |

AL449423.14(CDKN2A_v002).c.5delA




Validation overview




Definitions

+ "Demonstrate thatthe testis fit for the intended purpose”
« |SO/CEI17025 and 15189

« “The confirmation by examination and provision of objective
E'-Jidferl'ar_cile g!'at the particular requirements for a specific intended use
are fulfilled

“the validation shall be as extensive as is necessary to meet the
needs of the given application”

“The methods and procedures selected for use shall be evaluated
and found to give satisfactory results before being used for medica
examinations’.

e




Preexisting guidelines

EAL/Eurclab EAL-P11 {1997)
«  "Validation oftest methods — General principles and concepts "

=3, Ehrmayer 2000 (www westgard.com)
«  "Methodvalidation: the regulations”

s FDA & CVM, 2001
« " Guidance for Industry — Bioanalytical method validation "

IUPAC 2002

« " Harmonized Guidelines for single-laboratory validation of methods of
analysis”

NCCLS/CLSI

« MM1-A, 2000 "Molecular diagnostic methods for genetic diseases; approved
guideling”

COFRAC

« LABGTAD4, juin 2004 "Guide de validation des méethodes en biologie
médicale’

However, these guidelines are ,user hostile”...




Whatis validating a test ?

Existing
technologies

Customer

Test Diagnostic
request

development  Validation test

Technical
Evaluation

New
technologies




Whatto validate?

« Precision
« Repeatability

Ability to provide closely similar results, for repeatedtests underthe
same conditions

+ Reproducibility

Ability to provide closely similar resulis, for repeated tests under
different conditions

+ Ruggedness
If relevant
Resistance to changed conditions

Uncertainty of measurement (mol. genetics becomes quantitative !)

Requiredifthe clientrequests it
when it may be relevant to the validity or application of the results
when it may affect compliance to a specification limit

‘Estimation’ not 'Determination’ or Quantitation’

E ur@m
= =2 e




Practically: “Validation”

Repeatability
+ 10 different samples (normal + mutant)
+  Z2samples, tested 10 times

Reproducibility
+  Zsamples, 10 times, on 3 different days
+ Same 2 samples, 10times, by a second person
Ruggedness
Adjusttothe test
Different DNA concentrations®?
Include “difficult” samples (uncultured amniocytes...)?
Different types of PCR machine and/or genescanner
Prealiquotted or diluted primers?
Frozen aliquots®?

The devil is In the detall and... statistics

=] Eﬂ.@@eﬂ




“Verification”

« Applied to lesser modifications

« e.g. PCR-"cycle” sequencing
« Amplification is of sufficient quality
« Productis the right size
« Sequence of sufficient quality
egion of interest covered in bcﬂ:
Irections L
- Normal sequence of frag =
predicted

= EF,@EM Phenosystems

LT




Practical examples:
MLPA and HRMCA




Validation Flow Chart

Units

B

Technical
WP5.2

Evaluation of
anew

technology

. B

Technical

Validation

—

Unit1

e
' =

Analytical

WP 5.1

More labs

More samples

. B

Specificity

Sensitivity

. B

Generic SOP

Diagnostic
WP 1.7

More labs
Less samples
Requirements
forin-house
Validation

. =

Valid. Report
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Genetic Testing in Europe - FP6 Nebwork of Excellence

Metwork far test development harmonization, validation EU | St
and standardization of services
JEUTOgE nt——‘ arg

BEVCVIBIVEVIBEVS VOV OVOVEDIVLR

: Separation of Data Normalisation of
MLPAreaction — — —
MLPAproducts analysis ' the results

Wonmnlised dota

£ lamirsl (ST [FTE rans 0 in 34
PN e iyl
1
1

fr%LI,_“ A

B RS ¢.5—114+MI-
e = e e 1







Technologies utilised

Laboratories
n A

System for the separation of MLPA products
ABl1-310
| ABI-3100
ABI-3130
ABI-3700
ABI-3730
Beckman CEC-2000
Beckman-CEQ-5000
Spectrumedix 95
Software for analysis of the capillary peak profiles
| GeneScan version 37

19

= k) = R O = [0 W

Genotyper version 3.7
Senebdapper
Beckman analysis Software
Senemarker from Softgenetics
IT tools for the normalisation of MLPA results
Coffalyser
sequenceFilot from JSI Medicals Systems
Senemarker fraom Softgenetics

R L L 00 fd

MSHL, Manchester analysis sheets
CMGL LEEDS analysis sheets

O = Ww|Ww — O

—




MLPA validation kit

o2 MLPA kit (MRC-Holland, Holland)
1|"~JA samples (NGRL, Manchester)

Precision test report
Assessment of performance of laboratories
IS0 5725-6

+ if Z=2 theperformance is satisfactorv;
where x, 15 the test result from the j-th laboratory + if 2 <7 =3 the performance is questionable;
" 15 the group average: + ifZ> 3, theperformance is unsatisfactorv
is the group standard deviation |
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Sprava vzorkd + Najit m&feni + Filtrace méfeni

Oznceni méreni (ID):

Datum a Cas: 27.06.2007 11:00

SarZe: poos POos Aneuploid
Namérfena data: Zobrazit
@ FILTROVAT VZOREK
Ch JZIC - TE filtre and data ) ZDBRAZIT FORMUL ‘ﬂ

Length | H

w

ight | Area | Salsa Probe# | Chrom. Position

mtro 3 data: J134.4 2335 135491 333 21g22.2 -
I41.25 2326 13437 a3t 18g2l.1
147.2 2140 12047 316 13g32
154.08 1046 ElE2 0D&37 Xglli.2
1&0 351 S53EE 0556 ¥nll.3
I65.79 1834 106386 636 21g21.1
172.01 1659 S4e9 D326 12q21
93 1666 G502 0317 13gql2. =
55,08 emlpa.lf2.cuni.cz
i L o Ly £ = [} [ ] [ ]
192 .86 4733 532 fpll.3 LI
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High Resolution Melting Curve Analysis

Purpose: - Technical evaluation of HR-MCA using BRCA1 as target gene

Setup: - Equipment - Lightscanner 96 well (Idaho)- Rotorgene 6000, (Corbett),
480 Lightcycler (Roche)

- Dyes: - LC Green plus in mastermix,- LC Green plus, - Syto-9
= of amplicons - £ 45
-Software, -'Call IT 1.1' - new "Call IT' beta version (genotype option)

- Control DMNA samples - clinical DNA samples (LUMC Clinical Genetics Lab)
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Work flow:
-Technical MCA evaluabion program encompasses 3 phases
I. setup and evaluate technigue in firstlaboratory (Leiden)
II. evaluate the MCA performance in a second/third Lab {PraguesLeuv
II. perform blind studies with known samples + scan unknown samples...




HRMCA

gene CFTR, exon 10,
mutation F508del, sekv. var. 1540G>A and WT
Rotor Gene 6000

Het F508del

Het 1540A=G

Morrmalised Fluorescence
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ORIGINAL ARTICLE

UGTTAZ polymorphisms in chronic pancreatitis:

FRET artefacts: an example of genotyping pitfalls
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Thank you for your attention !

milan.macek.jr@L Fmotol.cuni.cz




