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What 1ss HRIVIZ

Highireselution melting
Mutabien secanning

Based on difference in melting| patterns;
petween heme- and heteroduplexes, ©
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homozygous wildtype
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-

homozygous mutant
(homoduplex)

heterozygous mutant
(heteroduplex)

Applications
Mutation Scanning (screening|for Unknewn SeguUERce Varations)
Genotyping (detection off knewn SNPs using unlabeled probes)
Mutation scanning + genotyping (combination)
Methylation analysis
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BRCA1 and BRCA2 screening

\ery challenging genes
BRCAL: 22 coding exons

217 |

16

12 1315

Lower than average GC content
NG mutatien; ot SpPets (insertions, deletions, duplications)
lncreasing numer ofi clinicallsamples

B 2 strategies: direct sequencing| or 2-tier strategy.
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DHPLC vs HRM
/

Heteroduplexes Homoduplexes

fGooed performance: ... fCheaper system

high sensiuvity (>95%) NG expensive censumanies
fhigh speciicity (>96%) [ maintenance-free”
[Closed-tulbe system

f... but' some limitations

fNo separation off duplexes
/ \ fAO-I5min melt

Tfhreughput Maintenance \ J
fSernial system fDaily Y

fSep:_aration of duplexes [Weekly Much faster !l
fmultiple Tm fMonthly
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LC480 validation study: Setup

Extensive EureoGentest validation
Collaberaton (Leuven, Leiden, Geneva)
Many samples— different tyjpes of Sequence: varations
Inter-lalberaten/ parameters

3 phases

PCR eptimization
Mutatien detection eptimization
Blindl study,

A complete primer set for BRCA1 and BRCAZ2 screening
[Power tor determine a sensitivity of at least 99%
Easy implementation in a diagnestic setting
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PCR optimization

Primers:

Based! onexisting primer sets for dHPLC or seguencing
SNPcheck (NGRIL Manchester)

Eragment length (= 200/ — 400bp)

Md s tags ZEuniversal primers, Astreamlined seguencing

SEE

P L = 2

BRCA1L: 42 amplicons
BRCAZ2: 61 amplicons

PCR

Criteria

- sigmoid shape of real-time curve
-Cp<28

- specific bands on 2% agarose

- < 3 melting domains

Starting conditions

ESHG conference Barcelona, Spain BRCA screening| by HRM on the LightCycler 480

- 10 pl reactions

- 1x HRM master (Roche Applied Science)
- 2 or 3 mM magnesium

- 250 nM primers

- 20 ng template DNA

- same annealing temperature if possible

- 40 cycles
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Flucrescence (483-533)

Melting Curves

BRCAZ2 exon 2
Ta: 60°C
2mM Mg
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Melting Peaks
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-(cliedT) Fluorescence (483
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Melting Curves

1
T

No sigmoid shape
Cp > 28
Low signal

— I
.7

Fluorescence {483-533)
1

70 75
Temperature (°C})

Melting Peaks

BRCAZ exon 3
Ta: 60°C
2mM Mg

-(didT) Fluorescence (48

70 75
Temperature (°C})
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PCR optimization: fine

Melting Curves

70 75
Temperature (°C)

Melting Peaks

BRCAZ2 exon 3
1 WS T
3mM Mg

533)

-{cliedT) Fluorescence {483

I» Critical parameters
A/ \
Annealing Magnesium

temperature concentration
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PCR eptimization: redesign amplicon

BRCAZ2 exon 7, 3mM Mg, 60°C annealing

E1, 755
55,785
No sigmoid 3 1ares)
Cp > 28 Py
Low signal £ o]
E 13783

7 783

1783
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Melting Peaks

BRCAZ2 exon 7 \
Ta: 60°C
3mM Mg

- _U\ o _"-vl
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Smeared

sample '

Redesign primer!

-{didT) Fluorescence (483-533)

55 &0 65 70 75
Temperature (°C)
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PCR eptimization: Summany

103 amplicons

. BRCAL1L: 42
. BRCAZ2: 61

fixed annealing temperatures

. BRCAL: 4 blocks of at least 6 amplicons (59°C, 62°C, 63°C, 65°C)
. BRCAZ2: all at 57°C

all amplicens met reguired critena
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Mutation detection eptimization

Gene scanning| seitware (vA.3 Av1.S)

Normalized and [Te mp-Shifted [Melting Curves

Melting Curves
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Melting Curves
Normalized and Te mp-5hifted |Difference Plot
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Critical parameters for mutation’ detection
Pre- and pest normalization interval settings
Sensitivity setting
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Mutation detection eptimization

Setup

Set of ~ 300 DNA samples with knewin seguence variations

Types of sequence variations
O substitutions

W insertions/dup
lications
O deletions

Odelins

Determine eptimal setiings for each amplicon
Nermalization strategy: 1°C intervals right belore andfaiter melt region
Sensitivity: range witheut false negatives (andifalse positives)

ESHG conference Barcelona, Spain BRCA screening| by HRM on the LightCycler 480




Eurc:-@tes
Mutation detection optimization: Example

BRCA2 exon 9 Sensitivity range = 0.63 — 1.00
I_ITITITITI?ITITI?ITIWIT |

Normalized and Temp-5hifted Melting Curves
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Mutation detection eptimization: Summary.

Allfanalyses perfermed on software vid.3

Detection rates:
- BRCA1: 94%
- BRCA2: 97%

Eixed normalization intervals

\/aranle sensitvity ranges
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Blind! study

Alm
. determine sensitivity and specificity: of HRM
. — 300 pesitive contrel samples (= 150 per gene)
. Pewer to reachi a sensitivity off at least 99% (Cl: 95%)
. At least as many wild type samples to have eqgual pewer for Speciiicity

Setup

. Random distribution of samples (11 per amplicon + 1 ntc)

. Random distibution of amplicons over 3ilabs ZEinter-lab variability
- Blind and automatic analysis
. Pre-delined and optimized nermalization and sensitivity Settings

. Upgrade: fiom Software 1.3/to 1.5
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Blind study: Results

Noermalization Settings
Poer reproducinility: between! laloratones

|.
|

~ Shift inr normalization intervals

Sensitivity: Setiings
Eixed at 0.60 for most amplicens with software vi.5
. seme amplicons higher sensitivity: setting

Preliminan; SeEnsitivity, Prelinminan/ SpecIiicity.
BRCA1: > 97% (96% withiv1.3) ., BRCAL: > 92% (88% with v1.3)
BRCAZ: > 99% (96%) with vi.3) . BRCAZ2: > 77% (82% with v1.3)
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Back to theory ..

Tm varies by:
GC-content

amplicon length

Tm is influenced by:
Salt concentration
MgCl, concentration

dye concentration

Highest Stability Lowest Stability
GC>AT>GCGG>GT=GA>S:T=AA>T.C>AC>C.C

‘ BRCA genes are very challenging because of size and GC content!

ESHG conference Barcelona, Spain BRCA screening by HRM! on the LightCycler 430 June 15£2008




Conclusions

New software package Vi.5:
Better perfermance
More user-iriendly.

Nermalizatien Setiings;are net repreducible hetween lans
Use autematic sefiware settings

SpPECIfiCIty, needs Improvement Aadjust sensitivity setting

IHigh sensitvity: clese 101 99%...

... however still' 4 false negatives out ofi 296 tested samples
. Current primer set not finalized yet for diagnostic purpose
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s Future work / actions

Tlackle false negative ISSuUes

. Priimer design
. Secondary structures

. GC content
. Literature: touchdown PCR Zincreased specificity?

\alidation repori

Standard Operaiing Precedure (SOP) for practical Use: In
diagnostic 1anoratenes

Poster at ESHG: P08.39

. “Interlaboratory validation of High Resolution Melting (HRM) for
BRCA1 and BRCAZ2 on the LightCycler® 480"
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