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With the widespread use of chromosomal microarray (CMA) testing in Korea, the chances for laboratories to detect the absence of heterozygosity
(AOH) are increasing. AOH detected by CMA can be caused by chromosomal deletion, identity by descent (IBD) and uniparental disomy (UPD), and
provides diagnostic clues for recessive and imprinted diseases, as well as information on parental blood relationship, such as consanguinity. Each
laboratory should understand the clinical significance of AOH and apply it to the patient diagnosis. In addition, each laboratory should prepare lab-
oratory policies for AOH detection and reporting results, including information of consanguinity, understanding the legal and ethical aspects.
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Fig. 1. Examples of region of homozygosity (ROH) detected by Af-
fymetrix CytoScan Dx® array and visualized by Affymetrix Chromo-
some Analysis Suit (ChAS). ROH is defined as a region showing con-
tinuous homozygote genotype (AA or BB genotype without AB geno-
type). (A) The region shows a continuous homozygous genotype with
a normal log2 ratio implying a 2 copy number (Copy-neutral ROH). (B)
The region shows continuous homozygous genotype but with de-
creased allele peaks as well as decreased log2 ratio implying a copy
loss (ROH by copy loss). (C) The region shows heterozygous genotype
with a normal log2 ratio implying a 2 copy humber (no ROH).
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Fig. 2. Common mechanisms of uniparental disomy. (A-D) Prezygotic non-disjunction resulting in disomy or nullisomy gamete. Non-disjunction in
meiosis | results in heterodisomy and non-disjunction in meiosis Il results in isodisomy gamete. If there is no recombination during meiosis, gam-
etes harboring disomy will have complete heterodisomy or complete isodisomy. If there is recombination, two chromosomes will have a partial
segment of isodisomy or disomy (partial disodisomy/heterodisomy). (E, F) Postzygotic correction. After fertilization, disomy gametes results in tri-
somy conceptus. Later, one of the trisomy chromosomes is lost during mitosis and returned to disomy state (trisomy rescue). Through this process,
theoretically 1/3 of conceptus could be affected by uniparental disomy and could be heterodisomy or isodisomy according to the status of the
fertilized disomic gamete. In contrast, monosomy conceptus could be returned to disomy state through a duplication process (mosonomy rescue).
This process usually leads to complete isodisomy. (G) Somatic recombination. During mitosis, crossing-over may rarely occur, resulting in mosaic

segmental UPD.
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Table 1. Imprinting disorders associated with uniparental disomy

Imprinting disorder Frequen-

Associated

UPD (OMIM) R — Symptom References
UPD(6)pat  Transient neonatal diabetes ~ 40% 6024.2 Severe |UGR, transient diabetes in early infancy, hyperglycemia without ketoacidosis, [31,32]
mellitus (601410) macroglossia, omphalocele, hypotonia, congenital heart disease, deafness, epipepsy, re-
nal malforamton
UPD(7)mat  Russell-Silver syndrome 2 ~7-10%  7p11.2-13,  IUGR/PNGR, normal size but large appearing head resembling hydrocephaly, prominent [33,34]
(618905) 7q31-qter forehead, triangular face, narrow chin, frontal bossing, clinodactyly, hemihypertrohy
UPD(11)pat  Beckwith-Wiedemann syn- ~ 20% 11p15 Congenital overgrowth, hemihyperplasia, organomegaly, macroglossia, omphalocele, [35, 36]
drome (130650) neonatal hypoglycemia, capillary nevus flammeus, increased tumorigenesis(Wilms tu-
mor, hepatoblastoma)
UPD(11)mat  Russell-Silver syndrome 3 Very rare 1p15.5  IUGR/PNGR, normal size but large appearing head resembling hydrocephaly, prominent [37,38]
(616489) forehead, triangular face, narrow chin, frontal bossing, clinodactyly, hemihypertrohy
UPD(14)mat  Temple syndrome (616222)  78% 149323 IUGR/PNGR, congenital hypotonia, joint laxity, small hands and feet, truncal obesity, pre-  [39, 40]
cocious puberty , adult short stature, mild to moerate intellectual disabilities
UPD(14)pat  Kagami-Ogata syndrome 65% 14932.3  IUGR, polyhydramnios, large omphalocele, bell-shaped throrax, coat-hanger rib, respira- [41]
(608149) tory failure, abdominal wall defects, developmental delay, facial abnormalities
UPD(15)mat  Prader-Willi syndrome <30% 15q11.2-q13 Neonatal hypotonia, poor suck with failure to thrive, developmental delay, intellectual [42, 43]
(176270) disability, childhoodonset obesity, short stature, hypogonadism, behavior problem
UPD(15)pat  Angelman syndrome 1-3%  15q11.2-q13 Intellectual disabilities, developmental delay, microcephaly, severe speech impairment, [44, 45]
(105830) unmotivated laughing, ataxia, seizure, scoliosis, sleep disorder
UPD(20)pat  Pseudohyporarathyroidism ~ 2.5% 20013.32  Resistance to parathyroid hormone, hypocalcemia, hyperphosphatemia, hereditary osteo-  [46]
1b (103580) dystrophy, subcutaneous ossification, feeding difficulties, abnormal growth pattern
UPD(20)mat  Mulchandani-Bhoj-Con- 100% 20013.32  Intrauterine and postnatal poor growth and prominent feeding difficulties with failure to  [47, 48]
linsyndrome (617352) thrive

Based on data from Matsubara et al. [30] and Ben [9].
*Frequencies of UPD among cases with imprinting disorder.

Abbreviations: [UGR, intrauterine growth retardation; PNGR, postnatal growth retardation; UPD, uniparental disomy.
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Table 2. Theoretical percentage of homozygosity and confidence in-
tervals for a given parental relationship calculated by Sund et al. [65]

Percentage of homozygosity

Degree of relationship

Theoretic relationship (%)  Confidence interval (%)

First or closer >25 >28.7
First 25 21.3-28.7
First or second 153-21.3
Second 12.5 9.7-153
Second or third 83-9.7
Third 6.25 46-83
Third or fourth 4.2-4.6
Fourth 3.125 2.6-4.2
Fourth or fifth 1.6-2.6
Fifth 1.5625 05-16

Percentage of homozygosity was based on ROH >5 Mb.
Classification of individuals was based on confidence intervals around the theo-
retical inbreeding coefficient.

Fig. 3. Example of chromosomal microarray result caused by parental consanguinity. Many ROHs are distributed over all chromosomes, and most
of them are of considerable size. The total size of ROHs in this example accounts for 27.5% of the total autosomal genomic length, implying a first-

degree relationship between the parents.
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