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Beckwith-Wiedemann Syndrome and Jacobsen Syndrome Caused by 11pter Duplication
and 11qter Deletion Inherited from Paternal Pericentric Inversion

A - Q27 - ZUTEP - O[BP? - HEOH? - BT

Won-Kyu Choi, M.D.", Sung-Eun Lim, B.S.?, Gu-Hwan Kim, Ph.D.2, Beom-Hee Lee, M.D.?®, Chang-An Seol, M.D."?,

Eul-Ju Seo, M.D."?

S|t MS0RIHE TITHHARISIal, MSOMIER SRS, S4telr] MSOMHIER A0FEAHIP

ol tUld

Department of Laboratory Medicine', University of Ulsan College of Medicine and Asan Medical Center, Seoul; Medical Genetics Center?, Asan
Medical Center, Seoul; Department of Pediatrics®, University of Ulsan College of Medicine and Asan Medical Center Children’s Hospital, Seoul,

Korea

We report a case of Beckwith-Wiedemann syndrome (BWS) and Jacobsen syndrome (JBS) due to 11pter trisomy and 11qter monosomy caused
by paternal inv(11)(p15.1g24.2). The patient was born premature and had a variety of clinical features including characteristic facial dysmorphism,
cardiac abnormalities, and thrombocytopenia. The karyotype was described as 46,XX,rec(11)dup(11p)inv(11)(p15.1q24.2)pat and methylation-spe-
cific multiplex ligation-dependent probe amplification analysis showed duplication of the 11p15.5 region and hypermethylation of imprinting center 1.
Chromosomal microarray analysis demonstrated 23.8 Mb duplication on 11pter-p14.3 and 13.8 Mb deletion on 11q23.3-gter. These results were
consistent with BWS and JBS, respectively. Because uniparental disomy inherited from paternal pericentric inversion results in simultaneous 11p15.5
duplication and 11¢23.3 deletion, appropriate genetic tests are necessary for accurate genetic diagnosis of patients.
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Table 1. Comparison of clinical features in Beckwith-Wiedemann syndrome and Jacobsen syndrome and Beckwith-Wiedemann and Jacobsen syn-
dromes in a previously reported case and in this case

Clinical features Beckwith-Wiedemann syndrome [3] Jacobsen syndrome [5] Previously reported case [13] Our patient

Prenatal abnormalities Macrosomia Intrauterine growth retardation ~ Macrosomia Macrosomia
Polyhydramnios Premature birth Polyhydramnios Premature birth
Premature birth Polyhydramnios

Growth

Developmental abnormalities
Dysmorphic features

Neurological abnormalities
Cardiac abnormalities

Abdominal abnormalities

Renal abnormalities

Neoplasia

Laboratory finding

Molecular etiology

Generalized overgrowth
(macrosomia)

Developmental delay

Macroglossia

Ear abnormalities
Cleft palate
Hemihyperplasia

Hearing loss
Posterior fossa abnormalities

Cardiomegaly

Hepatomegaly
Omphalocele
Umbilical hernia
Diastasis recti

Nephromegaly
Nephrocalcinosis
Medullary dysplasia

Wilms tumor
Nephroblastomatosis
Neuroblastoma
Rhabdomyosarcoma
Hepatoblastoma
Adrenal carcinoma
Hyperinsulinism
Transient hypoglycemia
Hypothyroidism
Polycythemia

Molecular alterations in growth

regulatory genes on chromosome

11p155

Height; <10th percentile in 75%
Weight; <10th percentile in 58%

Psychomotor retardation

Down-slanting palpebral fissure
Flat nasal bridge

Short neck

Low set ears

Webbed neck

Fifth-finger clinodactyly
Clubfoot

Hearing loss

Agenesis of the corpus callosum

Ventricular septal defect
Hypoplastic left heart syndrome

Pyloric stenosis
Feeding difficulties

Unilateral kidney dysplsia
Polycystic kidney

Thrombocytopenia
Anemia
Neutropenia
Recurrent infections

Terminal deletion of the long
arm of chromosome 11

Height; +1.5 SD
Weight; +3.5 SD (at birth)

Psychomotor retardation

Down-slanting palpebral fissure
Ocular hypertelorism

Flat nasal bridge

Short neck

Low set ears

Fifth-finger clinodactyly

Hypotonia

Pyloric stenosis
Omphalocele

Thrombocytopenia
Anemia
Neutropenia
Recurrent infections

Duplication at 11p15.5p15.3
Deletion at 11q24.1¢25 deletion

Height; 25th percentile
Weight; 50th percentile
(at 16 months)

Psychomotor retardation

Down-slanting palpebral fissure
Webbed neck

Low set ears

Fifth-toe clinodactyly

Clubfoot

Hearing loss
Hypoplastic corpus callosum

Double-outlet right ventricle,
Ventricular septal defect

Pyloric stenosis
Splenomegaly

Polycystic kidney

ND

Thrombocytopenia

Anemia

Neutropenia

Recurrent infections
Hypothyroidism

Duplication at 11p15.5p14.3
Deletion at 11923.3¢25

Abbreviation: ND, not detected.
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Fig. 1. Karyogram and partial image of chromosome 11 in patient (A) and patient's father (B).
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dup(1pinv(AD(p15.1q24. 22 A] 118 TLHp15.1-pten FE2 2 11
H 22Hq24.2-qren 2] AAS H L

SALSA MLPA (multiplex ligation-dependent probe amplifica-
tion) ME030 BWS/RSS probemix (MRC-Holland, Amsterdam, Neth-
erlands)E 0|85t methylation-specific (MS)-MLPA FHAMS Z3
11p155 F-9loll HA=7 H199} KCNQ10T19] 24 3 T53} vid
S} = DAL AAF Aol A H199F KCNOIOT17} 555
a1, 1C19] HrEa} 243} 1C29] A "3} 2 S Hod, 77|

50 100 150 200 250

Of 11p155 F-917F 55 A= 2l o= ANTKFig. 2).
Cytoscan 750K Array (Affymetrix, Santa Clara, CA, USA)E O]
S5 JAA| ufo] 3 2ojg|o] AL A GRCh37 (Genome Reference
Consortium Human Build 37)& 7|2 2 11pl5.5pl4.3(23068_
2388532000141 23.8 Mb =L7|9] FE3} 11q23.3q25(121090596_
134937416)01|1 4] 13.8 Mb Z7]2] 241 2l5}o](Fig. 3, Table 2),

Table 2. Location, size, and syndrome-related OMIM genes of the copy
number variants detected in the chromosomal microarray

Locus Size Syndrome related to OMIM genes

11p15.5p14.3  Duplication of 23.8 Mb  HRAS, IGF2, PNPLA2, H19, KCNQ10T1

119233925  Deletion of 13.8 Mb FLIT, JAM3, KCNJ1, KCNJ5, SNX19,
ROBO4, ADAMTS8, ADAMTS15

Abbreviation: OMIM, Online Mendelian Inheritance in Man.
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Fig. 2. Capillary electrophoresis electropherogram of MS-MLPA for 11p15.5 region. The red peak represents control DNA amplification. The blue
peak represents the patient's DNA amplification. (A) Detection of copy number change without Hhal enzyme. Peak heights of all probes targeting
H19 and KCNQ10T1 increased, showing duplication of H19 and KCNQ10T1. (B) Detection of methylation status with Hhal enzyme. The red arrows
indicate increased peak heights of probes targeting H19, showing hypermethylation of imprinting center 1.

Abbreviation: MS-MLPA, methylation-specific multiplex ligation-dependent probe amplification.
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Fig. 3. Duplication and deletion at 11p and11q in this patient demonstrated by chromosomal microarray. The blue bar and red bar indicate duplica-
tion and deletion regions, respectively. The chromosomal microarray of chromosome 11 showed a 23.8 Mb duplication at 11p15.5p14.3 and a 13.8

Mb deletion at 11923.3q25.
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