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Genetic screening in the Azerbaijan Republic
for mucopolysaccharidosis disorder has been imple-
mented.

The purpose of the work was to study types of
mucopolysaccharidosis mutations and discuss ways
of disorder prophylaxis in the family with parents of
reproductive ages.

Materials and methods. Material for studies was
collected in the specialized children medical centers
in Baku city, Azerbaijan, as well as in the field works
in the regions of the Republic for 2018—2022. Patients
were chosen during clinical examinations by pediatri-
cian and geneticist. To screen mucopolysaccharido-
sis disorder a complex of modern molecular-genetic
diagnostics methods have been applied. 56 patients
were identified in the age varied between six months
and 28 years. Gender differentiation was as follows:
15 males and 11 females. Blood sampling was done
onto dry blood sample cards. All patients have under-
gone enzyme analysis for all mucopolysaccharidosis
types.

Results and discussion. The carried-out screen-
ing of enzymatic analysis allowed us to identify 26
patients with the N-acetylgalactosamine-6-sulfat sul-
fatase enzyme deficit out of disorder suspicious 56
persons. And that was specific for mucopolysaccha-
ridosis type IV A. That counted 46.4% of all stud-
ied patients. Seven mutation types in homozygous,
double heterozygous (compound) and heterozygous
state were identified. All mutations have nucleotide
substitution. Practical application of the results is
being discussed. Mucopolysaccharidosis type IV fre-
quency was higher than other mucopolysaccharidosis
disorder types. In eight patients the level of the en-
zyme was very low and varied between <0.1 (LOD)
umol/L/h and <0.3 (LOD) pmol/L/h, which is specific
for homozygous or double heterozygous state, when
norm is 22.0 mol/L/h. In 18 patients the activity level
of N-acetylgalactosamine-6-sulfate sulfatase enzyme
was almost half reduced (<0.6 (LOD) pmol/L/h - <0.1
(LOD)), which speaks to heterozygous state of disor-
der.

Conclusion. Thus, for the first time populational
study of mucopolysaccharidosis disorder by means of
molecular-genetic modern complex has been carried
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out. Molecular-genetic analysis allowed our identifica-
tion of 7 GALNS gene mutation types: 553 C>T, 439
T>A, 1283 A>G, 157 G>A, 463 G-T, 1018 G-T and
443 A>G. These mutations have nucleotide substitu-
tions and have been priory described in references.

Keywords: storage disorder, N-acetylgalac-
tosamine-6-sulfate sulfatase, p-galactosidase, MPS
IVA enzyme, gene, mucopolysaccharidosis, autoso-
mal-recessive inheritance type.

Introduction. Mucopolysaccharidoses (MPS) is
a group of inherited metabolic disorders linked with
metabolism damage of glycosaminoglycans (GAG)
leading to human organs and tissues.

Synonyms for mucopolysaccharidosis type IV
(MPS V) are Morquio disorder, spondylo-epiphy-
seal dysplasia, chondrodystrophy, deforming os-
teochondrodistrophy, Morquio-Brilesford syndrome,
Morquio-Ulrich syndrome, K-mucopolysaccharidosis,
ex-centrochondroplasia, Dugve-Melchior-Clausen
syndrome. Disorder was described in 1929 by Uru-
guayan pediatrician Luis Morquio (1867—-1935) and
James Frederick Brailsford (1888-1961), English ra-
diologist in Birmingham, England [1-5].

The said storage disorder was determined with
lysosomal hydrolase deficiency: N-acetylgalac-
tosamine-6-sulfate sulfatase (MPS IVA) or 3-galacto-
sidase (MPS IVB) which is specifically storing keratan
sulfate in connective tissues and is characterized by
significant skeletal deformation and stunted growth.
All above shown traits could lead a patient to disability
and with severe course of disorder even to lethal end.
Being different from other mucopolysaccharidoses
types, type IV is indicated with no intelligence loss,
no retina “cloudy” damage, mild hepato-splenomega-
ly and mildly “coarse” face features. Several forms of
MPS type IV are known as severe or classical, inter-
mediate and light [6-8].

N-acetylgalactosamine-6-sulfatase (GALNS) is
mapped on Chromosome 16 (locus 16q 24.3) [8].

Full-size cDNA of human N-acetylgalac-
tosamine-6-sulfate sulfatase is cloned and se-
quenced: encoding sequence 1566 nucleotides ES
coding a polypeptide off 522 amino acids consistent
of 26 amino acids of the signal peptide and 495 ami-
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no acids of the mature peptide. Propeptide with mo-
lecular weight off 60 kDa forms two peptides off 40
kilodalton and 15 kDa as a result of proteolytic splice.
Length of GALNS gene is 15 kb and consists of 14 ex-
ons and 13 introns in between the size of exons var-
ies between 75 and 790 nucleotides. The intron size
could be from 380 to 14000 nucleotides. 5’ Flanking
area of GALNS gene losses canonic “TATA-box” and
“CCAAT-box” — sequences. Instead of them promoter
area carries 4 inverted (antisense) “GC-box” (CCG-
CCC), 5 (sense) “GC-box” (GGGCGG) sequences,
linking transcription factors’ sites Sp1. Polyadenyling
signal AATAAA locates in exon 14 after 33 nucleotides
from Poly-A site. In introns 5 and 6 there Alu repeti-
tions and VNTR-like sequences, unique mRNA 2.3 kb
long is identified in cells [9—11].

Morquio syndrome is one of the rarest kinds of
mucopolysaccharidoses. There is no exact data,
but the disorder is encountered as around 1 out of
200,000 to 300,000 live births and nevertheless, it is
a very rare disorder, but every single patient needs in
very wide and multivector medical help. So, the MPS
influence on the health management should be the
way wider than it could be prognosed according to
statistics numbers [12—-13].

In most countries of the World the epidemiologi-
cal work has been carried out for identification of MPS
disorders in different population groups. In the US the
frequency of all types MPS disorders was counted as
0.98in 100,000 live births, in Poland — 1.8 for 100,000,
in Japan and Switzerland — 1.53 for 100,000. In Swit-
zerland that was 1.56 for 100,000 live births [14—-23].

Inheritance type for MPS type IV is autosomal re-
cessive [19].

Our study on kid-patients identification and diag-
nosed MPS, especially MPS IV has been the first study
for the Azerbaijan Republic population. At the same
time firstly for patients’ identification with modern mo-
lecular-genetic methods we plan testing GALNS gene
mutations and frequency statistics for this given type
among the entire MPS patient numbers.

The purpose of the work was to study types of
mucopolysaccharidosis mutations and discuss ways
of disorder prophylaxis in the family with parents of
reproductive ages.

Materials and methods. Since 2018 and up to
now material works were collected in special chil-
dren’s medical institutions in Baku city as well as in
field expeditions to 2 regions of the Republic. Patients
were chosen during clinical examination by pediatri-
cians and geneticists. 56 patients were identified in
the age varied between six months and 28 years of
age. Gender differentiation was as follows: 15 males
and 11 females. Blood sampling was done onto DBS
(dry blood sample) cards.
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The study was carried out in compliance with
the basic provisions of the “Rules of ethical principles
of scientific medical research with human participa-
tion”, approved by the Declaration of Helsinki (1964-
2013), ICH GCP (1996), EEC Directive No. 609 (dat-
ed 24.11.1986), Orders of the Ministry of Health of
Ukraine No. 690 (dated 23.09.2009), No. 944 (dated
14.12.2009), No. 616 (dated 03.08.2012). Parents of
each study patient signed an informed consent to par-
ticipate in the study and all measures to ensure ano-
nymity of patients were taken.

All patients have undergone enzyme analysis for
all MPS types. For that reason, the following enzymes
were used: a-L-iduronidase (MPS 1), iduronat-2-sul-
fatase (MPS Il), heparan-N-sulfatase (MPS IlIA),
N-acetylglucosaminidase (MPS IlIB), N-acetyltrans-
ferase (MPS IlIC), N-acetylglucosamine 6-sulfatase
(MPS [lID), N-acetylgalactosamine-6-sulfate sulfa-
tase (MPS IVA), B-galactosidase (MPS IVB), arylsul-
fatase B (MPS VIB).

Fluorometry method was applied in 4 identifica-
tion of enzyme activity and mutation testing was car-
ried out with NGS method.

GALNS gene in DNA sample obtained from pe-
ripheral blood was studied by new generation se-
quencing method. More than 99% coding regions of
those genes have been studied with reading depth no
less than 50X. Mean reading depth consists of 1,559
indications. Connections exon-intron (+ 10np) were
included into analysis. Obtained data pathogeny clas-
sification was carried out according to «Guidelines of
ACMG*».

Results and discussion. 26 out of 56 patients
have shown MPS |V disorder as a result of carried-out
screening, using enzymes for all MPS types to exact
identification of the N-acetylgalactosamine-6-sulfate
sulfatase enzyme deficit, which is specific for MPS
IVA.

In eight patients the level of the enzyme was
very low and varied between <0.1 (LOD) umol/L/h
and <0.3 (LOD) ymol/L/h, which is specific for homo-
zygous or double heterozygous state, when norm is
2.0 mol/L/h.

In 18 patients the activity level of N-acetylgalac-
tosamine-6-sulfate sulfatase enzyme was almost half
reduced (<0.6 (LOD) ymol/L/h — <0.1 (LOD)), which
speaks to heterozygous state of disorder.

N-acetylgalactosamine-6-sulfat sulfatase en-
zyme analysis results for seven patients suspicious
with disorder are presented in Table 1.

In 26-year-old patient Sh.S., low activity lev-
el of two enzymes was observed: arylsulfatase B —
8.0 umol/L/h (N =8.8 umol/L/h) and N-acetylgalac-
tosamine-6-sulfat sulfatase — 1.3 pymol/L/h (N =2.0
pmol/L/h). These data are presented in Table 2.
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Table 1 — N-acetylgalactosamine-6-sulfat sulfatase enzyme level analysis results in patients with MPS IVA

Patient Result Reference Zygosity | Interpretation Method
<0.3 (LOQ) ymol/L/h . Liquid chromatography
AS. LOQ = limit of quantification 22.0 mol/L/h | Homozygote | Pathologic mass spectrometry
<0.1 (LOD) pmol/L/h S . Liquid chromatography
VA. LOD = limit of detection =2 TEltn | [sEneatgee]) IFEtiEbe mass spectrometry
<0.1 (LOD) pmol/L/h S . Liquid chromatography
VG. LOD = limit of detection 22.0 ymol/L/h | Homozygote | Pathologic mass spectrometry
AA. <0.1 (LOD) pmol/L/h 220 ymol/L/h | Homozygote |  Pathologic | -'9uid chromatography
mass spectrometry
G.N. <0.1 pmol/L/h 220 ymol/L/h | Homozygote | Pathologic | -duid chromatography
mass spectrometry
<0.1 (LOD) pmol/L/h S . Liquid chromatography
AM. LOD = limit of detection 22.0 ymol/L/h | Homozygote | - Pathologic mass spectrometry
< 0,1 (LOD) umol/L/h S . Liquid chromatography
AN. LOD = limit of detection 22.0 ymol/L/h | Homozygote | - Pathologic mass spectrometry
Table 2 — Patient Sh. S. enzymes analysis results
Name of.gene /'enzyme / Result Reference Interpretation Method
biomarker
Alpha-iduronidase 3.1 ymol/L/h 23.0 ymol/L/h Normal Fluorimetry
28.8 ymol/L/h _— .
Arylsulfatase B 8.0 pmol/L/h Pathologic Pathologic Fluorimetry
ARSB No clinically |\ 000046.3 Normal NGS - illumina
relevant variant
Beta-galactosidase 90.4 pymol/L/h 28.5 ymol/L/h Normal LUl IR CRELR 1Y 1S
spectrometry
N-acetylgalactosamine-6- 1.3 umol/L/h >2.0 pmol/L/h Pathologic Liquid chromatography mass
sulfate sulfatase spectrometry

All 26 patients with abnormal N-acetylgalac-
tosamine-6-sulfate sulfatase enzyme activity have un-
dergone genetic analysis for GALNS gene. Results of
those genetic analyses on GALNS gene for 8 patients
suspicious to have homozygous state are presented
in Table 3.

Patient A.S. showed a mutation: substitution of
Cytosine nucleotide with Thymine nucleotide in po-
sition 553 of GALNS gene as homozygous state.
Because of that the GALNS variant ¢c. 553 C>T p.
(Pro185Ser) causes an amino acid change from Pro
to Ser at position 185. According to HGMD Profes-
sional 2019.1, this variant has previously been de-

scribed as disease causing Mucopolysaccharidosis
IVA by Terzioglu et. al., 2002 (PMID: 12442278), Ri-
vera-Colon et. al., 2012 (PMID: 22940367).

It is classified as pathogenic (class 1) according
to the recommendations of Centogene and ACMG.
Pathogenic variants in GALNS gene are associated
with Mucopolysaccharidosis type IVA, an autosomal
recessive disorder. Mucopolysaccharidosis type IV
(MPS V) is a lysosomal storage disease belonging
to the group of Mucopolysaccharidoses and char-
acterized by spondylo-epiphyso-metaphyseal dys-
plasia. It exists in two forms: A and B. MPS IVA is a
spondylo-epiphyso-metaphyseal dysplasia generally

Table 3 — Genetic analysis results of N-acetylgalactosamine-6-sulfate sulfatase gene

Patient Variant coordinates Amino acid change Zygosity
A.S. NM_001323544.1: c. 553 C>T p. (Pro185Ser) Homozygous
V.A. NM_001323544.1: c. 439 T>A p. (Trp147Arg) Homozygous
V.G. NM_001323544.1: c. 1283 A>G p. (GIn428Arg) Homozygous
G.N. NM_001323544.1: c. 157 G>A p. (Gly53Arg) Heterozygous

NM_001323544.1: c. 553 C>T p. (Pro185Ser) Heterozygous
AA. NM_001323544.1: c. 439 T>A p. (Trp147Arg) Heterozygous
A.M. ENSG00000141012NM - 001323543 c, 463 G-T p. (Gly133Cys) Heterozygous
ENSG00000141012/ENST00000268695 c, 1018 G-T p. (Gly340Cys) Heterozygous
AN. ENSG00000141012NM-001323543 c, 463 G-T p. (Gly133Cys) Heterozygous
ENSG00000141012/ENST00000268695 c, 1018 G-T p. (Gly340Cys) Heterozygous
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diagnosed during the second year of life, after walk-
ing acquisition. Skeletal deformities (platyspondyly,
kyphosis, scoliosis, pectus carinatum, genu valgum,
long bone deformities) become more pronounced as
the child grows. Joint hyperlaxity is accompanied by
frequent luxation (hips, knees).

Homozygous state mutation: substitution of Thy-
mine nucleotide with Adenine nucleotide in position
439 of GALNS gene was identified in the patient V.A..
Because of mutation in the protein a substitution of
Tryptophan amino acid with Arginine amino acid in
position 147 appears.

The same mutation was found in the patient A.A.
in homozygous state: Thymine with Adenine substi-
tution in position 439 with following mutation in the
protein as substitution of Tryptophan amino acid with
Arginine amino acid in position 147.

The GALNS variant ¢.439 T>A p. (Trp147Arg)
causes an amino acid change from Trp to Arg at po-
sition 147. According to HGMD Professional 2019.1,
this variant has previously been described as disease
causing Mucopolysaccharidosis IVA by A. Rao and
Bunge et al., 1997 (PMID: 9298823), Rivera-Colon
et al,, 2012 (PMID: 22940367 (PMID: 24411403).
ClinVar lists this variant as pathogenic (clinical test-
ing, Variation ID: 197149) and likely pathogenic (clin-
ical testing, Variation ID: 197149). It is classified as
pathogenic (class 1) according to the recommenda-
tions of Centogene and ACMG. Pathogenic variants
in GALNS gene are associated with autosomal re-
cessive Mucopolysaccharidosis type IVA (Morquio A;
OMIM®: 253000).

In patient V.G. we observed mutation: substitu-
tion of Adenine nucleotide with Guanine nucleotide in
position 1283 (c.1283 A>G) of the gene in homozy-
gous state, which leads to amino acid substitution of
Glycine with Arginine in position 428 (p. GIn428Arg).

Given the pathologically reduced enzyme activi-
ty and clinical information provided, we consider this
variant to be pathogenic (class 1) according to the
recommendations of Centogene and ACMG.

Double heterozygous state — compound state —
was revealed in V.G. patient. The first mutation is
Guanine nucleotide substitution with Adenine nucle-
otide in position 157 (Gly53Arg), and the second one:

Table 4 — Genetic analysis results of Sh. S. patient

Cytosine nucleotide substitution with Thymine nucle-
otide in position 553. In proteins there were the first
change of Glycine amino acid to Arginine amino acid,
and the second change of Proline amino acid to Seri-
ne amino acid in position 185.

The GALNS variant ¢.157 G>A p. (Gly53Arg)
causes an amino acid change from Gly to Arg at po-
sition 53. According to HGMD Professional 2019.1,
this variant has previously been described as dis-
ease causing Mucopolysaccharidosis IVA by Bunge
et al.,, 1997 (PMID: 9298823), Rivera-Colon et al.,
2012 (PMID: 2940367), ClinVar lists this variant as
pathogenic (clinical testing, Variation ID: 281018). It
is classified as pathogenic (class 1) according to the
recommendations of Centogene and ACMG.

Identical female twins revealed double heterozy-
gous state of two different mutations of GALNS gene:
1. Guanine nucleotide substitution with Thymine
(c. 463 G-T, p. Gly133Cys), 2. Cytosine nucleotide
change to Thymine nucleotide in position 1018 (c.
1018 G-T, p. Gly340Cys). There happened mutation
€.463 G-T in the gene encoding site.

In 26-year-old patient Sh. S. (see Tables 2 and 4)
we have found abnormal activity of arylsulfatase B en-
zyme, and in N-acetylgalactosamine-6-sulfate sulfa-
tase enzyme mutation have been identified as substi-
tution of Adenine nucleotide with Guanine nucleotide
in position 443 (A>G) in homozygous state. There the
following change of Histidine amino acid to Arginine
amino acid in position 148 in enzyme exists.

The GALNS variant c.443 A>G p. (His148Arg)
causes an amino acid change from His to Arg at po-
sition 148. According to HGMD Professional 2018.2,
this variant has previously been described as dis-
ease causing Mucopolysaccharidosis IVA by Wang
et al.,, 2010 (PMID: 20574428), Rivera-Colon et al.,
2012 (PMID: 22940367). It is classified as pathogenic
(class 1) according to the recommendations of Cen-
togene and ACMG (please, see additional information
below)

All GALNS gene mutations identified in our Re-
public have got nucleotide changes.

As to the frequency, during studies of 56 patients
with MPS clinical diagnoses, 26 were identified with
N-acetylgalactosamine-6-sulfate sulfatase enzyme

Gene Variant coordinates Zygosity In silico AIIeIe. Typ_e_ anc-j
Parameters frequencies classification
GALNS | Chr16 (GRCh37): g. 88904171 Homo |PolyPhen: Probably |Genom AD: - Missense
T>C NM_001323544.1: c. 443 damaging Align- ESP:
A>G p. (His148Arg) Exon 6 GVGD: CO SIFT: 1000 G: CentoMD: |Pathogenic
Deleterious Mutation |0.000046 (class 1)
Taster:
Disease causing
Conservation: nt high
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deficiency and diagnosis MPS IV (Morquio disorder)
confirmed with GALNS gene mutations, which corre-
spond to MPS type IV. Frequency of MPS IV equals
46.4% of all patients diagnosed with MPS variants.

Reference analytics shows the following depict
for different world populations.

M. Terzioglu et al., (2002) when screening 10 pa-
tients with MPS IVA of severe clinic in Turkey were
lucky to identify 6 different mutations and two poly-
morphisms. Five mutations and one polymorphism
are novel ones. In three cases authors observed one
nucleotide deletion (389 delG, 929 delG, and 763
delT) and insertion of Thymine nucleotide (1232 -
1233 insT). Two other mutations were identified ear-
lier: missense mutation (Q473X) and one nonsense
mutation (P179S). In patients from Turkey there was
already known E477 and one novel polymorphism
W520 for patients with MPS IVA revealed.

When examining two kids from non-relative Turk-
ish families, there were two different mutations in ho-
mozygous state: p. L390X in exon 11 and p. W141R
in exon 4. The p. L390X mutation was associated with
four novel polymorphisms in intron 2, intron 5 and in-
tron 6 and one polymorphism previously described in
exon 7 (L. Chkioua, et. al., 2014).

Study of 72 patients with MPS diagnosis from Tu-
nisia was done. 12 patients out of 72 have got IVA
type, which is the second in frequency list, right after
MPS | type (16,7%) (L. Chkioua, 2015).

Yana Puckett et al. (2021) obtained information
from 789 MPS patients during a 20-year period. In-
cidence of MPS in the US was found to be 0.98 per
100,000 live births. Prevalence was found to be 2.67
per 1 million. MPS 1, I, and Ill had the highest inci-
dence rate at birth (0.26/100,000) and prevalence
rates of 0.70-0.71 per million. Birth incidences of
MPS IV, VI, and VII were 0.14; 0.04 and 0.027 per
100,000 live births.

Agnieszka Jurecka et al. (2015) studied popula-
tion of Poland and some European countries during
timeline between 1970 and 2019. Frequency of MPS
of all types for Poland population comprised 1.8 for
100,000 population. Total number of patients with five
MPS types was 392. Frequency of MPS IVA and B
types was on the fourth place among five types and
equaled 0.13 for 100,000 live newborns. MPS inci-
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dence rate in Poland is lower than in other European
countries such as the Netherlands, the Czech Repub-
lic or Germany. The similar frequency is seen in Swe-
den and Denmark.

Khan S.A., et al. (2017) carried out a study in Ja-
pan and Switzerland and made comparison with other
countries. In Japan they revealed 467 patients with
MPS during 1982 and 2009, their frequency was 1.53
for 100,000 live births. MPS type IV comprised 10%
of all MPS diagnosed. In Switzerland all studies for 34
years (1975-2008) have shown 1.56 for 100,000 live
births for all MPS types. In this group of patients MPS
type IV was at the second place and comprised 24%
of all patients with MPS'’s.

Summing up all our studies in Azerbaijan popula-
tion we could conclude that 26 out of 56 patients were
identified with GALNS gene mutation, corresponding
to MPS IVA type (46.4%). Seven mutation types in
homozygous, double heterozygous (compound) and
heterozygous state were identified. All mutations have
nucleotide substitution. Practical application of the re-
sults is being discussed.

Conclusion and perspectives of further re-
search. Thus, for the first time populational study of
mucopolysaccharidosis disorder by means of molec-
ular-genetic modern complex has been carried out for
the period of 2018-2022 in population of the Azerbai-
jan Republic.

Subject of the study was a group of 56 patients
with MPS diagnosed, 26 of them were identified as
patients with MPS type IVA disorder, that made 46.4%
of all revealed patients with MPS’s. Frequency of
MPS IV overwhelmed over other types of disorder.
That differ from previously published study results got
for different groups in the world populations.

Molecular-genetic analysis allowed our identifica-
tion of 7 GALNS gene mutation types GALNS: 553
C>T, 439 T>A, 1283 A>G, 157 G>A, 463 G-T, 1018
G-T and 443 A>G. All identified GALNS mutations in
patients in our Republic are already known and de-
scribed in books and articles.

We also study mutations of other MPS types.

Discussion of prophylaxis ways of MPS IVA type
for the population of the Azerbaijan Republic is always
in our agenda consulting families of reproductive age
with genetic burden of MPS’s.
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FTEHETUKA MYKOMOJTICAXAPUOO3Y IV TUMY (XBOPOBA MOPKIO)

Y MNALIEHTIB 3 ABEPBAUKAHY

Anizade C. A., Anieea K. A., Mycaes LLI. A., Pacynoe E. M.

Pe3tome. Mema. BusiBneHHs1 Ta reHeTMYHE OOCNIAXEHHS XBOpOoOM Mykonoricaxapugos tvny IVA cepen
XBOpUX AiTen 3 AsepbangkaHcbkoi Pecnyoniku.

Mamepian ma memoodu. B AzepbargxaHcbkin Pecnyoniui npoBeaeHO reHETUYHMIA aHari3 XBopobu Myko-
nonicaxapmao3 56 nauieHTiB BiKOM Bif WecTn MicsuiB ao 28 pokiB. EkcneprmeHTanbHuin matepian 3ibpaHo y
ONTAYMX MeanyHux 3aknagax Pecnyoniku 3a nepiog 2018-2022 pokiB. 3abip kpoBi nauieHTiB 3pobneHo Ha DBS
(Dry Blood Sample) kapTku. [Ins BU3Ha4eHHs1 akTUBHOCTI (oepMeHTiB 6yB BUKOPUCTaHU MeToa doryopumMeTpii.
[nsa reHeTMYHNX OOCNiMKEHb BUKOPUCTOBYBANN KOMIMIIEKC Cy4aCHUX MOMEKYNSAPHUX METOAIB AiarHOCTUKM.

Pesynbmamu. Bcim nauieHtam ©OyB npoBegeHun depmeHTHMn aHanis ana N-Acetyl-galactosamin-
6-sulfatase (MPS IVA) Ta beta-galactosidase (MINC IVB). Y 26 3 56 naujieHTiB 6yno BUSABMEHO MOPYLLEHHS
MPS IV B pe3ynbraTi NPOBEAEHOIO CKPUHIHTY 3 BUKOPUCTaHHAM doepMeHTiB Ans Bcix Tunie MPS gns TouHoro
BUABMNEHHA aediunty pepmeHTy N-auetmnranakrosamiH-6-cynbartcynbdarasun, akui € cneumdiyHim ans
MPS IVA. Y BocbMM NauieHTIB piBeHb hepMeHTY ByB Ay>xe H13bkuM, i BapitoBas Big <0,1 (LOD) mkmonb/n/roa
00 <0,3 (LOD) Mmkmonb/n/rof, Wo xapakTepHO A roMO3UroTHOro abo NoABIMHOIO rETEPO3UIroTHOIO CTaHy, Konm
Hopma cTtaHoBUTb = 2,0 monb/n/roa. Y 18 nauieHTiB piBeHb akTUBHOCTI dpepmeHTy N-aueTtunranakro3amiH-6-
cynbdartcynbgarasm OyB 3HMKeHUA Maxke BaBiYi (<0,6 (LOD) mkmonb/n/rog - <0,1 (LOD)), wo roBopuTb Npo
retepo3nrotHmii ctaH poanagy. F'eH GALNS (galactosamine (N-acetyl)-6-sulfatase) gocnigxyeBann metogom
CEKBEHYBaHHS HOBOIO MOKOMNiHHSA. binbe 99% koayro4umx SINSAHOK LMX reHiB 6yrno BUBYEHO 3 IMUBUHOW YMTaH-
HS He MmeHwe 50X. CepenHs mMmbrHa YnTaHHs cTaHOBUTL 1559 nokasaHb. [1o aHanidy 6ynu BKNHOYEHI CNonyku
€K30H-iHTpPOH (10 n.H.). Knacudikauito naToreHHOCTi OTPMMaHuX SaHUX MPOBOAWN 3rigHO 3 «[TOCiBHMKOM
ACMG*». |geHTUYHI BNU3HIOKKM XIHOYOI CTaTi BUSBMIW NOABIVHWIA F€TEPO3UIOTHMI CTaH OBOX Pi3HMX MyTauil
reHa GALNS: 1. 3amiHa HykneoTuay ryaHiHy Ha TumiH (c. 463 G-T, p. Gly133Cys), 2. 3amiHa HykneotTuay uu-
TO3UHY Ha HyKneotua TumiHy B nonoxeHHi 1018 (c. 1018 G-T, p. Gly340Cys). Bigbynacsa myTtauia ¢.463 G-T
y OinsHUi, Wo koaye reH. Yci myTtauii reHa GALNS, BusiBneHi B AsepbarigxaHcbkin Pecny0Oniui, MaloTb Hykne-
OTUAHI 3MiHKW. Y xodi AocrnigkeHb 56 nauieHTiB 3 KIiHiYHMMK giarHo3amu MPS y 26 6yno BusBneHo gediunt
depmeHTy N-aueTunranakrosamiH-6-cynbdatcynbdarasu ta giarHos MPS IV (posnag Mopkio), nigTBepmke-
HuU myTaudismm reHa GALNS, ski Bignosigatote Tiny MPS V. Yactota MPS IV ctaHoButh 46,4% Big, yCix
nauieHTiB i3 giarHo3om BapiaHTiB MPS. LLInaxom MonekynsapHoO-reHETMYHOro aHanidy Baanocs ineHTndikysaTtn
7 tvniB myTauin reHa GALNS: 553C>T (p.Pro185Ser), 439T>A (p.Trp147Arg), 1283A>G (p.GIn428Arg),
157 G>A (p.Gly 53 Arg), 463 G-T (p.Gly133Cys), 1018 G-T (p.Gly340Cys) n 443A>G (p.His148Arg).

BucHosku. Y HaceneHHsi AsepbangkaHcbkoi Pecnybnikm BusiBneHo xsopoby Mopkio Ha nigctasi gediumty
depmeHTy N-Asetyl-galactosamin-6-sulfatase. YacTtota gediunty depmeHTy cepeq 00CTEXEHMX CTAaHOBUTb
46,4%. 3a [ONOMOroK MOMEKYNSIPHUX METOLIB AiarHOCTUKM ineHTudikoBaHo 7 TuniB myTauin reHa GALNS.

KnrouoBi cnoBa: N-auetunranakrosamin-6-cynbdarcynbdarasa, B-ranakrosngasa, gepmeHT MPS IVA,
reH, Mykonoriicaxapugos, ayTOCOMHO-PELIECMBHUIA TUM YCNagKyBaHHS.
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