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Uniparental disomy (UPD) is a unique phenomenon when an individual receives both copies
of a chromosome pair from one parent only and no copies from the other parent. Typically, a
person should receive one copy from each parent. UPD is usually a sporadic event as a result of
errors in sperm/egg formation or in early embryonic/fetal development.

UPD is not associated with gains or losses of chromosomal segments or genes. However, UPD
occurring at chromosomes carrying imprinting genes can lead to clinically pathogenic syndromes.
Imprinting genes rely on bi-parental inheritance to ensure normal expression and function.

A case example of UPD disorder is presented -- a 3-year-old female with developmental
delays, social pervasive developmental delay and abnormal eye movement, who has complete
uniparental disomy of chromosome #15 [UPD(15)] detected by using a microarray platform with
single nucleotide polymorphism (SNP) probes. UPD(15) can be associated with Angelman
syndrome, which was consistent with the clinical phenotype observed in this female child.
Counseling points related to this case are discussed.

The concept of UPD and known UPD disorders, as well as a review of Angelman syndrome
are included.
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e Polymorphic microsatellite markers

e Methylation-specific PCR
e Methylation-specific MLPA
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e Microarray with SNP probes
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Table 2
UPD chromosomes associated with imprinting disorders
UPD Maternal vs Known/Proposed
Chromosome Imprinted Locus Paternal UPD Associated Disorder Major Clinical Features Dysregulated Gene(s)
[ q24 Paternal Diabetes Mellitus, 6g24- Intrauterine growth retardation, PLAGT, HYMA!
related Transient neonatal hyperglycemia
Neonatal®?
7 p11.2-p12 and Maternal Russell-Silver syndrome™ Intrauterine and postnatal GRE10, MEST
g32.2 growth retardation, triangular
facies
11 p15.5 Paternal Beckwith-Wiedemann Macrosomia, macroglossia, IGF2, H18, COKN1C,

KCNQT, KENQIOTT

WEE 1 bEZ.GI

parathyroid hormone
resistance

Maternal Russell-Silver syndrome®* Intrauterine and postnatal IGF2, H15, COKN1C,
growth retardation, triangular KCNQ1, KCNQI10TT
facies

14 q32.2 Maternal Maternal UPD14 Precacious puberty, hypotonia, RTLT, DLKT
syndrome™ =% joint laxity

Paternal Paternal UFD14 Skeletal abnormalities, joint RTL1, DLKT

syndrome®s-=2 contractures, intellectual
disability
15 ql1—g13 Paternal Angelman syndrome®® Severe intellectual disability, UBE3A
speech impairment

Maternal Prader-Willi syndrome®' Hypotonia, hypogonadism, SNRPN, MKRN,

obesity MAGELZ, NDN,
USsnofNAs
20 gi33 Paternal Pseudohypoparathyroidism Meonatal hyperbilirubinemia, GNAS

(53 2]
o HAARTIRAREF i Ems Mg

Reference: Kearney (2011)

https://gene.hpa.gov.tw/index.php?mo=CasebPaper&action=paperl show&sn=29

. Kearney HM, Kearney JB, Conlin LK. Diagnostic implications of excessive homozygosity detected by SNP-based
microarrays: consanguinity, uniparental disomy, and recessive single-gene mutations. Clin Lab Med. 2011
Dec;31(4):595-613.
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. Manning M, Hudgins L; Professional Practice and Guidelines Committee. Array-based technology and
recommendations for utilization in medical genetics practice for detection of chromosomal abnormalities. Genet
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. Yamazawa K, Ogata T, Ferguson-Smith AC. Uniparental disomy and human disease: an overview. Am J Med Genet
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https://gene.hpa.gov.tw/index.php?mo=DiseasePaper&action=paperl show&cate=
Setl1&csn=12&sn=337

€ GeneReviews — Angelman Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1144/

€ Genetics Home Reference — Angelman Syndrome
https://ghr.nlm.nih.gov/condition/angelman-syndrome
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