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TO THE EDITOR:

Parental-origin-specific monoallelic expression of imprinted genes
is regulated by CpG methylation in differentially methylated
regions (DMRs) [Azzi et al., 2014]. The human chromosome
14q32.2 imprinted region harbors a cluster of imprinted genes,
including paternally expressed genes (DLKI and RTLI) and mat-
ernally expressed genes (MEG3, RTLlas, MEGS, snoRNA, and
microRNAs). The region includes two DMRs, the germ-line derived
primary DLKI-MEGS3 intergenic-DMR (IG-DMR) and the post
fertilization-derived secondary MEG3-DMR, which are methylated
after paternal transmission and unmethylated after maternal
transmission [Kagami et al., 2008]. Maternal uniparental disomy
of chromosome 14, paternal deletions affecting the 14q32.2
imprinted region, and hypomethylation of the IG-DMR and/or
MEG3-DMR are responsible for a disease entity termed Temple
syndrome (TS14) (OMIM #616222) [loannides et al., 2014].

The clinical constellation of TS14 comprise pre- and post-natal
growth failure, small hands and feet, muscular hypotonia, motor
delay, feeding difficulties, central obesity, premature puberty, and
abnormal facial features, including a broad forehead and short nose
with a wide nasal tip [loannides et al., 2014]. Because clinical signs
of TS14 are not so discriminative, particularly in infancy,
the affected individuals may be clinically diagnosed with other
malformation syndromes, such as Silver—Russell syndrome (SRS)
and Prader-Willi syndrome [Berends et al., 1999; Poole et al., 2013;
Ioannides et al., 2014; Azzi et al., 2015; Kagami et al., 2015]. In fact,
one of the authors (MK) previously reported two TS14 patients
with SRS-compatible phenotype [Kagami et al., 2015]. Here, we
report another example of a Japanese patient with TS14 with
SRS-like manifestation.

This patient was born to healthy parents. His two older sisters
were healthy. The mother noticed decreased fetal movement
during pregnancy. He was normally delivered at 39 weeks of
gestation. Birth length was 44.9cm (—2.3SD), weight was
2150g (—3.2SD), occipitofrontal circumference (OFC) was
30.5cm  (—2.1SD), and chest circumference was 28cm
(—2.9SD). He presented with lethargy and weak cry as a neonate.
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Because of feeding difficulty and poor weight gain, he was tube-fed
during infancy. Developmental milestones were mildly delayed:
head control at 8 months, rolling over at 11 months, sitting without
support at 13 months, and jargon at 15 months. At 19 months of
age, height was 71.0cm (—3.7 SD), weight was 6.1kg (—4.1SD),
OFC was 44.5cm (—2.1SD), and arm span was 66 cm. He was
remarkably hypotonic. At 23 months of age, catch-up growth was
not observed, and he was not able to stand without support. The
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FIG. 1. Physical features at the age of 18 months. (A) Physical features comprised a facial appearance with a broad prominent forehead, flat
nose root, downturn of the corners of the mouth, micrognathia, high-arched palate, and low posterior hairline. There were no abnormalities of
the eyes or ears. Asymmetrical body parts were absent. (B) A mildly prominent forehead was exhibited, as mentioned by Azzi et al. [2015].
(C) Clinodactyly of the fifth fingers and mild micromelia were present. (D) Craniofacial disproportion. (E) Clinodactyly of the fifth fingers.

(F) Slender long bones of the right arm. (G) Tall vertebral bodies. (H) Microsatellite analysis. [Color figure can be seen in the online version

of this article, available at http://wileyonlinelibrary.com/journal/ajmga].

developmental quotient was 73 (Kinder Infant Development Scale,
issued by the Center of Developmental Education and Research,
Tokyo, Japan, 1989). Facial and body features of the patient are
shown in Figure 1A-C and Table S1. Radiological examination
demonstrated craniofacial disproportion, slender bones, and
dolichospondyly (tall vertebral bodies) (Fig. 1D-G). The clinical
features satisfied four of six Netchine—Harbison (N-H) SRS clinical
scoring system features; (i) prenatal growth retardation; (ii)
postnatal growth retardation; (iii) relative macrocephaly at birth;
(iv) protruding forehead; (v) body asymmetry; (vi) feeding
difficulties and/or low body mass index (BMI) [Azzi et al., 2015].
With written informed consent from the parents and under
approval by an ethical committee (Institutional Review Board
Committees of National Center for Child Health and Develop-
ment), we performed methylation analyses for two DMRs respon-
sible for SRS (the H19-DMR at the 11p15 imprinted region and
PEGI-DMR on chromosome 7), as previously reported [Kagami
et al., 2015]. The methylation levels of these DMRs were normal
(Table S2). Further, because previous reports and our experiences
of phenotypic overlap between SRS and TS14, we performed
methylation analyses for the IG-DMR and MEG3-DMR at the
14q32.2 imprinted region [Kagami et al., 2015], which revealed
hypomethylation of these DMRs (Table S2). Microsatellite analysis
for chromosome 14 identified maternal uniparental heterodisomy
of chromosome 14 (Fig. 1H). Array comparative genomic
hybridization did not reveal any obvious copy number change.

The clinical manifestations in a small subset of TS14 appar-
ently overlap with those of SRS. We summarized the clinical
manifestations of TS14 patients with SRS-like phenotype, includ-
ing the present patient [Poole et al., 2013; Azzi et al., 2015;
Kagami et al., 2015], those in a large cohort of TS14 [Ioannides
et al.,, 2014], and those in a large cohort of SRS [Fuke et al.,
2013] (Table S1). No patient with the phenotype satisfied all of
the six key findings in the N—H SRS clinical scoring system. The
manifestations of body asymmetry and feeding difficulty in the
six key findings are lower in patients with TS14 having the SRS
phenotype than in patients with SRS and higher in patients with
TS14. Obesity was not a feature in patients with SRS-like TS14,
similar to that in SRS [Sienko et al., 2014]. Because it was
reported that increased BMI in TS14 tends to be apparent after
7 years of age [loannides et al., 2014], differences of weight gain
rate between TS14 and SRS after later childhood may enable an
easier clinical diagnosis of TS14. Muscular hypotonia is observed
more in TS14 than in SRS (Table S1). In fact, our patient was not
able to stand without support because of his hypotonia at
23 months of age. For children with SRS phenotype together
with moderate to severe muscular hypotonia, genetic testing of
TS14 should be considered. Radiological examination may be
beneficial for the diagnosis of SRS-like TS14. Slender bones and
dolichospondyly in the present patient were distinctive. Cur-
rently, however, very little is known about the skeletal changes in
TS14. In literature search, we found only one case report on a
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TS14 patient with shortened long bones [Eggermann et al., 2001].
Further case accumulation of skeletal changes in TS14 and
SRS-like TS14 is required to elucidate this issue.

In conclusion, a small subset of children with TS14 clinically
resembles SRS. Methylation analyses for the IG-DMR and
MEG3-DMR at the 14q32.2 imprinted region should be considered
in children who have SRS-compatible phenotype, but not
hypomethylation of the H19-DMR at the 11p15 imprinted region
or hypermethylation of the PEGI-DMR on chromosome 7.
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