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A Case Report of Novel Mutation in GNPTAB
in Two Siblings with Mucolipidosis Type Ill Alpha/beta
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Hyung-Doo Park?, Sung Yoon Cho™, Dong-Kyu Jin™

Department of Pediatrics' and Laboratory Medicine and Genetics2, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Mucolipidosis type Il (pseudo-Hurler polydystrophy) is a mucolipids degrading disorder caused by a
mutation in the GNPTAB gene and is inherited by autosomal recessive, It is diagnosed by examining
highly concentrated mucolipids in blood and the diagnosis can be confirmed by genetic testing, Muco-
lipidosis type Il is a rare and progressive metabolic disorder, Its initial signs and symptoms usually
occur around 3 years of age, Clinical manifestations of the disease include slow growth, joint stiffness,
arthralgia, skeletal abnormalities, heart valve abnormalities, recurrent respiratory infection, distinctive facial
features, and mild intellectual disability, Here, we are presenting two siblings of mucolipidosis type I,
a 4-year-old female and a 2 years and 7 months old male with features of delayed growth and coarse
face. The diagnosis was confirmed by [c.2715+1G)A(p.Glu906Leufs*4), c.2544del(p.Glu849Lysfs*22)]
mutation in targeted gene panel sequencing. In this case, ¢.2544del is a heterozygote newly identified
mutation in mucolipidosis type Il and was not found in the control group including the genome aggre-
gation database, And it is interpreted as a pathogenic variant considering the association with pheno-
type. Here, we report a Korean mucolipidosis type Il patients with novel mutations in GNPTAB gene
who have been treated since early childhood, Owing to recent development of molecular genetic te-
chnigues, it was possible to make early diagnosis and treatment with pamidronate was initiated appro-
priately in case 1, In addition to these supportive therapies, efforts must be made to develop funda-
mental treatment for patients with early diagnosis of mucolipidosis,
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1. Case 1

A= A AW 397 3UE S FA] A
46.5 cm (3—10" percentile), A% 2,500 g (3—
10™ percentile), F¢] 33 cm (25" percentile), 0]31
om 34 671 FHEE O & B 75
AE ydatich uid 24 A% 95.6 cm (S‘h per-
centile), AF 19 kg (75 percentile), T 50 cm
(50" percentile)©13lar #1214, HF g A@3} v
3] AR A (coarse facial feature), T 20|
BEECk FAA A2 Fd Ax} 23w Ay
*Hldrﬂ”o‘:(anteromfenor beaking appearance of
L5 vertebral body) ¥ %5 &3} %o Tk A Ze] F
ok ok (bullet shaped) &5 A el 1 Beok(ca-
noe paddle shape), 2}1l & =7} (Fig. 1) &l
Ho] Favds % T‘:'r A5 o sl targeted
gene panel sequencings A3t Tx Ao

HE] genome DNAS #3319 1, gholHelg]= A

Fig. 1. Skeletal survey of a patient in case 1 (A) A canoe paddle shape of both ribs.
(B) Anteroinferior beaking apperance of L5 vertebral body. (C) Constricted iliac
wings, underdeveloped acetabula. (D) Bullet—shaped phalanges.
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A4 e F 4,813719) K7k oF 62,000719) 3%
A exong TruSight One sequencing panelg AHE-
3}o] capture @7 lllumina NextSeq plat form& A}
£3}o] g+ % parallel sequencing®] A& =itk A
AL Az FEves B> [DUA, IDS, HGSSNAT/
GNS/NAGLU/SGSH, GALNS/GLBI §31#} o]z}
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dE GNPTAB f-3Al4 ¢.2715+ 1G>A (p.Glu906
Leufs*4), c.2544del (p.Glu849Ly sfs*22), 5 712
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c.2715+1G>A W0l exon 139 HFg|ol] $x|3k
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nonical splice site®l 3|Fsta, 7|El FIAEZ 11
& st A Bag ul Itk ¢.2544del WOl exon
13l SIRI5F 254405 47121 A7} AAEo] 849WA
o] Akl Glutamic acid’F Lysine &2 %] 3hE 11 o]
Z5E 2294 Aol proteino] 7|0 FAHE
Ho| & 7]Ee|| KA ok A2 Holo|H, trun-

cating variant®]3 KRGDB (Korean Reference Ge-
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Fig. 2. Chromatogram of mutations in mucolipidosis type III in two siblings and their parents.
Mucolipidosis type III pathogenic variants were identified by targeted exome sequen-
cing in the patients and confirmed by Sanger sequencing in the patients and parents.
Compound heterozygous mutation, ¢.2715+1G>A (p.Glu906Leufs*4) and c.2544del
(p.Glu849Lysfs*22), were found in the patients, and the parents were heterozygous
carriers.
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W, EPS6500 database 6,503, ExAC database
60,7062 Al #A dlo]ElH|o] A~ (Genome Aggre-
gation Database) & 123,136702] exome sequences
¢} 15,49670¢] whole genome sequenceE X313t
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mg protein), B—glucosidase 5.49 (control A} 4
3}, 0.99 nmol/hr/mg protein) ¥ a—N-—acetylglu-
cosaminidase 204.52 (Fi1%], 22.3—60.9 nmol/hr/
mg protein) & 7ol vla|A FAstA F7tEo] 9l
o}, Wg1o] g4 BATE Arylsulfatase a 55.6
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10, 508/mm ), A% 127 g/dL (ZLF_Z] 13.6-17.4
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316,000/mm”) o|gltk. &3 skt AAL A, AST/
ALT 23/10 unit/L (312, 0-40 unit/L), BUN/
Creatinine 11.5/0.29 mg/dL (3117, 8—22/0.6—
1.1 mg/dL), 8% As4 %Et UEF 141 mEqg/L
(#F11%), 136-145 mEq/L), 2% 4.0 mEq/L (F1
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Case 1 $#}9] Gz oz Ae] A 3950 A
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percentile) o]$1oH EHst 24 glo] AAtastA AW
o}, #2k9] Fih(Case 1 4h) o 4 5 F7de o
3l Al=st HAVY GNPTAB f732tel A 5 719] ®io]
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percentile), A1 85 cm (10™ percentile) ©]91 ¥
B A=) vk o] AR D= (coarse facial fea-
ture) o] THFE T A= B DA oy FF 9
At ZAA A #Y A kS Au 1 Bofo]
FRIE I L2 HEFALALF, L5 A5m 343 ol
21 F& Ao A2AS BTH(Fig. 3). Sanger se-
H §H2F HAF A3} Case 1 #4F
g} YA FAALF A EAel A BuE v gl
c.2715+1G>A o]} Novel mutation? c.2544del
o] B3t o] eA= F21EtH(Fig. 2). Mannose—
6—phosphate dependent pathway®ll #l@d-dk= vl 7k
A G4 GAEE 733 49 73 U= Arylsulfatase
a 977.9 (control A} A3}, 57.4 nmol/hr/mg pro-
tein), B—hexosaminidase 6,294.7 (1%, 374—
666 nmol/hr/mg protein), B—glucosidase 5.49
(control ZAF A3}, 0.99 nmol/hr/mg protein)

Ol

quencingC. % EelH

AN A2

FdWel7h SlE AN 1Y @ -

a—N—acetylglucosaminidase 233.39 (FiL%], 22.3—
60.9 nmol/hr/mg protein) & /el v EAHA
Z71eo] AT whd MY 1o g4 BT Aryl-
sulfatase a 63.4 (control FAF A3}, 59.5 nmol/hr/
mg protein), B—glucosidase 8.93 (control HAF 2
¥}, 9.86 nmol/hr/mg protein), 2 a—N—acetylglu-
cosaminidase 0.79 (control ZAF A3}, 1.19 nmol/
hr/mg protein) &2 Z+A% o] UATh AW HAZ Al
&8t Toluidine blue spot test®} Cetylpyridinium
chloride precipitation testt &/go]it} $k4k9] ¢
& 29 AsteA HA A, GNPTAB 34 AL
A3E Fatel & o FA9] F(Case 1 32D 9}
T FEANS 18-S A 5 39tk

ol AL A E T 2 9 170/mm’ (A, 3,800—
10,508/mm”), M4 125 g/dL (i), 13.6-17.4
g/dL), Ea3 5= 236,000/mm” (314, 141,000—
316,000/mm’) olitk. I Aser A A4, AST/
ALT 25/8 unit/L. (&3], 0—40 unit/L), BUN/
Creatinine 10.7/0.28 mg/dL (3i1%], 8—22/0.6—1.1
mg/dL), 8% Add 5= YEF 141 mEg/L (&
1], 136—145 mEq/L), Z-F 4.4 mEq/L (1],

Fig. 3. Skeletal survey of a patient in case 2. (A) A canoe paddle shape of both ribs.
(B) Anteroinferior beaking apperance of L2 vertebral body. (C) Constricted iliac
wings, underdeveloped acetabula.
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3.5-5.1 mEq/L), Z% 9.9 mg/dL (31X, 8.4-
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