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Genetic Diagnosis of Beckwith Wiedemann Syndrome using
Methylation Specific PCR-RFLP Method
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Beom Hee Lee'? and Han-Wook Yoo'?

"Medical Genetics Center, “Department of Pediatrics, Asan Medical Center Children’s Hospital, Seoul, Korea

Purpose: Beckwith—Wiedemann syndrome (BWS) is an overgrowth malformation syndrome caused by
a methylation abnormality at chromosome 11p15, consisting of two imprinting centers, BWSIC1 (JGFZ,
H19) and BWSIC2 (LIT1, KvDMR). This study evaluated the applicability of a methylation—specific
(MS) PCR RFLP method for the genetic diagnosis of BWS.

Materials and Methods: A total of 12 patients were recruited based on clinical findings. Karyotyping
was performed using peripheral blood leukocytes, and genomic DNA was treated with bisulfate and
amplified using methylation—specific primers. RFLP was conducted with restriction enzymes in
differentially methylated regions of LIT1, H19, and IGFZ2.

Results: The 12 BWS patients had normal karyotypes. Abnormal methylation patterns in the BWSIC2
(LITD region were identified in seven patients (58.3%) using the MS—PCR RFLP method.
Conclusions: The MS—PCR RFLP method is a simple, economical genetic test. It detected genetic
abnormalities in 50—60% of BWS patients, suggesting that it can be used as a screening test. A more
precise method is required, however, to enhance the detection rate of genetic abnormalities, especially
in BWSIC1 region.
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Fig. 1. Scheme of the imprinted gene cluster on chromosome 11p15. “Mat” indiciates a
maternal allele, “Pat” indicates a paternal allele, and “Ch3” represents a methylation site.
Arrows indicate the directions. Two BWSICs are shown below the genes.

Table 1. List of Primer Sequences and Restriction Enzymes for MS—PCR of the Genes on 11p15

Gene Forward Reverse Restriction enyzme Reference

H19 tgtatagtatatgggtatttttggaggottt tcctataaatatcctattcccaaataacce Xmnl AF087017
IGF2 gggaaaggggtttaggatttttat ataatttactcccccttcaaccte BsaB| AC005809
LITT ttagattttttyggttaatgataggaCa accrttctacctaaaaactacracaa Nialll U90095

The “C” was introduced in the primer sequence to provide an Nalll recognition site for the unmethylated portion of L/T7. The character Y

represents a “C” or “T" base and ‘R’ indicates an “A” or “G’.
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Fig. 2. Amplified fragments of H79, L/T1, and /GF2 and the products
of restriction enzyme digestion. (A) 1.2% agarose gel electrophoresis.
PCR amplifications were carried out using the methylation—specific
primers listed in Table 1 after DNA modification by bisulfite. The
products were 230bp, 179p, 255bp for H79, LIT1, IGF2, respectively.
(B) 8% polyacrylamide gel electrophoresis. Restriction enzymes were
used to treat the amplified PCR products: Xmnl digested the methy-
lated paternal part of H79, producing 162bp and 68bp fragments; Nalll
digested the unmethylated paternal part of L/77, producing 149bp and
30bp fragments; BsaBl digested the methylated maternal part of
/GF2, producing 235bp and 20bp fragments. The patient showed loss
of maternal L/T7.
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Table 2. Molecular Genetic Methods for the Diagnosis of BWs®®

Method Detected mutations Rate

Cytogenetics Cytogenetic duplication, translocation, or inversion 1-2%
Microsatellite analysis Paternal UPD 10-20%
MS—PCR Methylation abnormal at BWSIC1 and BWSIC2 50-60%
MS—MLPA Duplication, microdeletion, UPD, methylation abnormal 70-80%
Sequence analysis CDKN1C mutation 5-10%

CDKN1C, Cyclin—dependent kinase inhibitor 1C; MS—MLPA, methylation specific—multiplex ligation dependent probe amplification; MS—PCR,

methylation specific PCR; UPD, uni—parental disomy
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