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NGRL (Wessex) Evaluation protocol

PCR optimised with LC Green Plus

11 different amplicons analysed; 7 plasmid based, 4 genomic DNA

* Size range 139bp — 449bp
* GC content 22% - 79%

* Types of mutation All possible heteroduplex types
ins C, ins AA
del A, del C, del CA

Amplicons amplified using RotorGene 6000 in 20ul reactions
Amplification efficiency monitored using real time PCR
Same amplicons analysed using HRM

Machines evaluated:

* HR-1 (Idaho Technology)
» 384 well LightScanner (ldaho Techonology)
* Rotor Gene 6000 (Corbett Research)




HR-1™ Instrument (Idaho Technology)

Single sample (glass capillary tubes)

Temp Control +/- 0.05 °C

5-20 pl Capacity

35 samples per hour with a 0.3°C ramp rate (after amplification)

HRM only

LightScanner™ Instrument (Idaho Technology)

Standard 96 or 384 microtiter plate
Temp Control +/- 0.1 °C

5-20 pl Capacity

15 minutes per run (after amplification)

HRM only

Rotor-Gene™ 6000 (Corbett Life Science)
36/72/ 100 well rotor format

Thermal uniformity #0.01°C, Resolution 0.02°C,

HRM data acquisition (read) rate: 20 reads for each 0.02°C increment
5-20 pl Capacity

15 minutes per run (after amplification)

HRM, real time PCR and allelic discrimination (5 colours)




Generic Mutation Detection Reference Reagents
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Position 3: +
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Position 1: 1‘5

Mutation created | Sequence generated Heteroduplex produced
A> nnn_Gnnn C:T&G:A

A> nnn Gnnn T:T & A:A

G> nnnA nnn A:C & G:T

G> nnnA nnn C:C&G:G
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Amplicons and Mutations Analysed li

hMLH1 Exon 1 (193bp, 57% GC Rich)

hMLH1 Exon 7 (139bp, 37% GC Rich)
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hMLH1 Exon 13 (277bp, 44% GC Rich)
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hMSH2 Exon 10 (249bp, 34% GC Rich)
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Samples

Plasmid based samples (47 samples total)

24 mutated samples (duplicates of each mutation at each position)
* 23 wild type samples

*1NTC

* Randomised differently for each GC content

Genomic DNA samples (70 samples total)

» 35 known HNPCC mutation carriers for exons tested
« 32 anonymised normal controls

* 1 wild type plasmid contol

* 1 hetrozygous plasmid control

* 1 homozygous plasmid control

*«2NTC

* Randomised

ALL AMPLICONS WERE VERIFIED BY SEQUENCING




40%GC Long Amplification Plot and Agarose gel




60% GC short
(260 bp, 56%GC rich)
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Data Analysis

HR-1 and RotorGene 6000
Samples analysed manually by 2 operators
LightScanner

Samples analysed using software provided:

High Sensitivity
Normal Sensitivity

Data unblinded and true and false positive and negatives recorded




Sensitivity and Specificity

Sensitivity = true positive / (true positive + false negative)

Specificity = true negative / (true negative + false positive)

RotorGene 6000 HR-1 LightScanner 384 well
High Sensitivity Normal Sensitivity
Sensitivity | Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
20L 100 82.6 89.6 97.8 87.5 100 75 100
20S 100 100 100 91.3 100 100 100 100
40L 100 100 95.8 97.8 100 100 75 100
40S 100 100 95.8 97.8 100 100 71 100
60L 100 90.9 95.8 84.4 - - - -
60S 100 100 100 97.7 100 95.7 69.6 100
80S 100 87 100 93.5 100 87 98.5 87
hMLH1 x1 100 96.7 100 94.2 100 80 80 90
hMLH1 x7 100 100 100 95.2 100 90.5 71.4 96.8
hMLH1 x13 100 98.2 100 100 96.4 50 100
hMSH2 x10
Combined 100 96.4 100 96.3 100 80 100 90.9




False Negative Results

Position 1 AtoT GtoC Gto A
Position 3 AtoT
Position 3 Gto A GtoC

LightScanner (Analysed with High Sensitivity)

20L Position 1 AtoT GtoC Gto A

Rotor Gene 6000

No false negatives
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20% GC long

(449 bp, 22% GC)

Wild type
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Raw data
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Detection of Homozygous mutations

RotorGene 6000

Het plasmid 588+1 G>A
Hom plasmid 588+1 AA
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Fluorescence

hMLH1 Exon 7

Het plasmid 588+1 G>A
Hom plasmid 588+1 AA
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Detection of pathogenic mutations in a polymorphic exon

Example: Screening MSH2 Exon 10

TTATCAARGGC TTGI G GCAARACAGAT TAARACTGG
G LD B & KR T 5 5 E Y F R [FIES L . W L R H H K H F

S T
TETAGATATC CAGAAGAATG GTGTTAAATT TACCAACAGE TTTGC TAT TTTTAACCCT TTATTAATTC 3 CTAACATGAT GTGAATGTTC TATGATAAGT

CATT TGTTAARATAG TCCGTCTGTT CTCCATTGAC TGAAGTGGETA CTTTGGGTCT

Genotype frequency (HapMap European):




hMSH2 Exon 10 (249bp, 34% GC Rich)

< 102bp > <—— 116bp
| NI [ INNT TITITWTHT NINNIY W W ITIIN
1571 G>C 1609 A>T dbSNP 3732183 G/A
1578 del C

— Wild type G/A

— 1578 del C
1609 A>T

— 1571 G>C




hMSH2 Exon 10 (249bp, 34% GC Rich)

< T75bp e < 2 >/
< 82bp > < 124bp
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1551_2delCA 1601 G>A
1558G>T 1609 A>T G/IG

— Wild type G/G

— 1551_2delCA
1609 A>T

— 1601 G>A
Het plasmid 1558G>T
Hom plasmid 1558 TT




hMSH2 Exon 10
(249bp, 34% GC)

102bp > <—— 52bp ——>
[T TINT T TIMA W WO
A/A
1578 del C

Wild type (AA)

— 1578 del C




Summary |

Sensitivity and Specificity of mutation detection for each platform were comparable:

Sensitivity | Specificity
RotorGene 6000

LightScanner 384 well (High)

LightScanner 384 well (Normal)

Factors effecting sensitivity and specificity:

= Amplicon design and optimisation
» Length of fragment
» Position of mutation in fragment

= Local sequence context




Summary Il

= Simple and cost effective post-PCR technique which can be used for high
throughput mutation scanning and genotyping

» Requires the use of only PCR reagents and the dsDNA binding dye LCGreen®
Plus or equivalent

» Requires no post-PCR handling and no separation step - improves analysis time

* HRM has a mutation detection sensitivity and specificity which is comparable to
currently available pre-screening techniques

= Capable of detecting some homozygous mutations
= Can be used to screen polymorphic exons

= HRM could be easy integrated into clinical diagnostic pre-screening strategies
and has the potential to allow large genes to be screened and reported within the 6-
8 weeks recommended in the White Paper.




Future Work

» Detection of homozygous / hemizygous mutations

» Simultaneous SNP detection and mutation scanning
= Software developments

= dsDNA binding dyes

= Amplicon design

= Batching of different amplicons

= Other applications e.g. methylation analysis
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