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Hereditary cancer predisposition syndromes (HCPS) account for 5-10% of Copy number variations observed
all cancers. One of the most common HCPS is Lynch syndrome, which  Whole gene deletions or duplications (selection of genes and regions: see Figure 2)
predisposes carriers of mutations in DNA mismatch repair (MMR) genes * Intragenic deletions or duplications (i.e., single exon duplication in BRCAT: see Figure 3)
to early-onset cancer. Recently, a paracentric inversion involving MMR
gene MSH2 exon 2-6 was discovered, which may account for a subset of 1 2 3 456 7 8 9101 1213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Gene Chr.arm Probemix
unexplained Lynch syndrome cases . | murvm IS
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Here we present two SALSA® digitalMLPA™ probemixes that can be = —MSH6 2P
used to identify copy number variations (CNVs) and several single - —
nucleotide variants (SNVs), indels and inversions in more than 50 genes g MR 3P
linked to HCPS. In both panels, the MSH2 exon 2-6 inversion is targeted = . 0 S
by two probes able to detect the 3' and 5' breakpoints. —_— — — -?,
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An updated version of SALSA® digitalMLPA™ Probemix DOOI] — BpeAs - é
Hereditary Cancer Panel 1 and an extended assay, SALSA® —
digitalMLPA™ Probemix D002 Hereditary Cancer Panel 2 (hereafter _]7Ps3 7P
DOOT and DO002) are in development. Included probes target the BRCAT 174
following genes:
. — —
— — = |cHekz 224
= = " |sbHc 19
— VHL 3p
SDHA 5p
APC, ATM, BAPI, BARDI, BEMPRIA, BRCAI, BRCAZ, BRIPI, % - 9%
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. CEBPA, DICERI, FH, FLCN, HOXBI3, MAX, MENI, MET, — 149 0
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Cancer Panel 2 / / / / / P ' [ — @
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Additionally, several probes were included targeting the following SNVs, — i
Indels and inversions:
Tested with DOO1 Tested with D002 |
- MSH?2 exon 2-6 inversion ! 000 1.00 -

- MSH210 Mb inversion Figure 2. Detected CNVs In selected genes. Heat map displaying copy number (CN) ratios obtained using Coffalyser

- MITF c952G>A digitalMLPA™ indicating copy number status of a set of 30 samples. A subset of the genes targeted in DOO1 and DOO2 is shown.
- PMS2 SVA ins 3 Blue indicates duplications and red indicates deletions.
- CHEK?Z2 c.1100delC
- FLCN c.1285dupC and c.1285delC (only in DOQO2) 1,8
- HOXBI3 G84E (only in DOO2) 1675
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A set of 30 blood-derived DNA samples (~40 ng DNA) with known -% 1,4
confirmed aberrations was analysed with DOO1 or DO0O2 according to the - B
digitalMLPA general protocol (Figure 1). Additionally, a sample positive v 1’,1
for the MSH2 exon 2-6 inversion was tested. To evaluate the presence of 1,0
false positives for the MSH2 exon 2-6 inversion probes, blood-derived 8”2 |
DNA samples from 40 healthy individuals were analysed. Sequencing S NV D kD 0A © o O R YO B o RO PP DA 4
was performed using the MiSeq and NextSeqg 1000 Illumina platforms. éé@ & \<\’é \<’\‘§'
No dedicated reference samples were included in any of the S BRCAI exons (NM_007294.4)

experiments; all test samples were normalized against the test sample i i .. .. . .
P ’ P J P Figure 3. CN ratio plot for a sample positive for a BRCAT exon 12 duplication. Each data point represents the normalized CN

population. ratio obtained for a single probe.
MSH?2 exon 2-6 inversion-specific probes
/ Two probes were designed to detect the 3 and 5 breakpoint sequences described by Liu et all. These
~ probes only generate a signal when the inversion is present. A schematic representation of the inversion
(and binding probe location) is shown in Figure 4A. A sample confirmed to have the inversion by genome
~40 ng DNA overnight ligation of : : . . . .
nput DNA  denaturation hybridisation hybridised sequencing was tested in duplicate using DOO1 Hereditary Cancer Panel 1 and compared to 40 negative
probes control samples (see Figure 4B).
1600
E— m— Coffalyser A B 1417
—> — | —> digitalMLPA 1400 O 5' breakpoint-
T — AR T 3 ., 1200 wpeciieprone
)
............... £ 1000 - j
PCR amplification sequencing data T e =2 3 br?f“kpo'“t‘
of ligated probes on lllumina analysis T e _g 300 specific probe
platfoom e e S 600 511
.................................. o 400 366 reference
Figure 1. digitaIMLPA workflow. ; 207 probes
: 200
1 6 54 32 7 8 0 0 O
References Positive sample Negative samples
1. Liu Q et al. Carcinogenesis. 2016; 37:10-17.
2. Rhees J et al. Fam Cancer. 2014; 13:219-25. . . . , , , , , , :
3. van der Klift HM et al. Hum Mutat. 2012: 33:1051-1055 Figure 4. MSH2 exon 2-6 inversion. A) Schematic representation of the MSH2 exon 2-6 inversion (for exact details, see Liu et al.!).
Acknowledgements The inversion-specific probes detect ‘.che sgquence§ !ndlcated.ln req .(5 breakpomt.—speuﬂc) and orang.e. (3 breakpomt—spemf.lc).
Authors kindly acknowledge Miranda Durkie (Sheffield Diagnostic Genetics Service, Northeast B) Average probe read counts for the inversion-specific probes in positive and negative samples. The positive sample and negative
and Yorkshire Genomic LabOratory HUb, Sheffield Children’s NHS Foundation Trust, Shefﬁeld, Samples were analysed Ta Separate Sequenc|ng runs, resul'ung N d|ffer|ng absolute read counts.

S10 2TH, UK) and Alistair Pagnamenta (Centre for Human Genetics, University of Oxford, Oxford,
UK) for providing the positive sample with the MSH2 exon 2-6 inversion.

For further information please contact

Sebastiaan (Bas) Lamers at b.lamers@mrcholland.com  SALSA® digitalMLPA™ probemixes DOO1 Hereditary Cancer Panel 1 and D002 Hereditary Cancer Panel 2
detected CNVs from whole gene to single exon level.

digitalMLPA is for research use only. Not for use in « DOO1 Hereditary Cancer Panel 1 was able to correctly identify the MSH2 exon 2-6 inversion. Analysis of
diagnostic procedures. negative control samples indicated no false positives.

The products descr.lbed concern two test versions . digitalMLPA can also be used to detect structural variants outside the realm of CNVs using probes
that are not available for general purchase. targeting selected SNVs, indels and inversions.




