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NIEMANN-PICK LIiZOSOM MUBADILO POZUNTUSU DIAQNOZLU
PASIYENTIN GENETIK TODQIiQi
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13 yaslt H.D. pasiyentin klinik miiayins, biokimyavi vo hormon analizlorinin naticolorine asason irsi miibadilo xastoliyindon
stibhalonmisdir. Turs sfinqomielinaza fermentinin defisiti <0,4 (LOD) umol/l/h (N>1,7 pmol/l/h), bioloji marker lyso-SM-509
miqdarimin normadan yiiksok olmust 3,1 ng/ml (N<0,9 ng/ml) pasiyentin Niemann-Pick lizosom miibadilo xastasi oldugunu
agkar etmisdir. Sfingomielin fosfodiesterasa 1 (SMPD1) geninin molekulyar-genetik analizi genin c.1556 voziyyetinds adenin
nukleotidinin quanin nukleotidi ilo oavozi homoziqot vaziyyotds identifikasiya edilmisdir (c.1556A>G). Mutasiyanin naticosi
olaraq sintez olunan proteinin (turs sfinqomielinaza fermenti) p.519-cu voziyyatinds tirozin amintursusunun sistein aminturgusu
ilo avoz olunmasina (p.Tyr519Cys) sobab olur (HGMD Professional 2019.1). Niemann-Pick xastaliyinin A/B tipindon slava
xastodo CYP21A2 geninin (cytochrome P450 family 21 subfamily A member 2) homoziqot, ALAS2 geninin (5'-aminolevuli-
nate synthase 2) hemiziqot irsiyyat tiplori, ABCA1 (ATP Binding Cassette Subfamily A Member 1) vo LPL (Lipoprotein Lipase)
genlorinin heteroziqot dasiyiciqlar agkar edilmisdir H.D.-dos olagali olmayan fi¢ irsi xastolikdon oziyyet ¢okir. Valideynlorin
reproduktiv yas hoddinds oldugunu nozars alaraq ndvbati hamilalikds doliin prenatal diaqnostikast moslohat goriilmiisdiir.

Acar sozlor: Niemann-Pick, lizosom, miibadils xastaliyi, gen, SMPD1geni, turs sfinqomielinaza, CYP21A2 geni, ALAS2 geni,

ABCAlgeni, LPL geni.

iris. Niemann-Pick lizosom toplam miiba-

dilo xostaliyi lipidlerin metabolizminin

pozulmast va sfinqonielinin qara ciyar, da-
lag, ag ciyer, stimiik iliyinin vo bas beyin hiiceyro-
lorinin lizosomlarinda toplanmasi noticoesindo bas
verir. Xostoalik lipidlorin toplanmasina aid edilorak
autosom-resessiv irsiyyat tiping aiddir. Ug tipi mov-
cuddur: A, B vo C [1-3].

Xastaliyin A tipi an agir klinikaya malik olaraq
usagin on erkon inkisafi dovriindo dalaq vo qara
ciyarin boylimasi (hepatosplenomeqaliya) vo mor-
kozi sinir sisteminin proqressiv agirlagsmasi ilo ne-
zora carpir Niemann-Pick lizosom xostaliyi on ¢ox
morkazi vo sorqi Avropada yasamis yohudi-aske-
nazilordo tosadiif edilir (1:1200). Diinya ohalisi
ticlin orta populyasiya tezliyi 1:40 000 borabordir.
Xostaliyi B tipi daha yumsaq klinikaya malikdir:
hepatosplenomeqaliya, fiziki inkisafin geriliyi vo ag
ciyarin infeksiya tobiotli xostoliklora hassasligi
miigahido edilir. Qanda xolesterinin vo lipidlorin
yliksolmaosi, oksino trombositlorin azalmasi (trom-
bositopeniya) miisahido edilir. Adoton xostolor
reproduktiv yas haddino kimi vo daha artiq yasayir-
lar [4-6].

Normal SMPD1 (sphingomyelin phosphodieste-
rase 1) genindo bas vermis mutasiya lizosomal turs
sfinqomielinaza fermentinin defisitino sobab olur.
Turs sfinqomielinaza fermentinin defisiti naticosi
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olaraq lizosomlarin membraninda olan sfinqomieli-
nin par¢alanmasi pozulur. Natico olaraq lipidlerin
miibadiloesi pozulur vo lizosomlarin membraninda
lipidlorin, asason do xolesterinin toplanmasi miisa-
hids edilir [7].

Xastaliyin C tipinin klinikas1 siidomar dovriinds,
usaqligin erkon vo daha gec inkisaf dovriinds 6ziinii
biruze verir. Xastolik multisistem xarakterli olaraq
simptomlar1 asagidakilardir: qara ciyar simagqlarinin
artmasi, tonoffiislin ¢otinlogsmasi, inkisafin longimo-
si, yiiksok ozolo tonusu (distoniya), lirok kegmolor,
harokatin koordinasiyanin pozulmasi nazara carpir.
Adaton xastalor yaslt dovrs kimi yasayirlar. Tosadiif
olunma tezliyi 1:150000 barabordir. Niemann-Pick
xastaliyinin C tipi NPC1 vo ya NPC2 genlorindo
bas vermis mutasiyanin naticosidir. Mutasiya nati-
cosindo hiiceyronin membran ziilalinin sintezini po-
zur bu da 6z novbasinds xolesterin va lipidlorin hii-
ceyro daxili toplanmast bas verir [8-10].

Hazirda Niemann-Pick xastoliyinin miialicasi
xastaliyin patogenezine asaslanaraq yeni terapevtik
yanasmalar iglonib hazirlanmaqdadir.

Tadqiqatin maqsadi Azorbaycan Respublika-
sinda ilk dofs olaraq Niemann-Pick diaqnozlu pasi-
yentin genetikasinin miiasir molekulyar-genetik
metodlarin kdmpleksindan istifade edilorak todqiqi
olmusdur.

Tadqiqatin material vo metodlari. H.D pasi-
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yent (29.03.2006) valideynlori 2019-cu ildo miiayi-
no vo mialico mogsadilo Microsyst Medical
Centre’o miiraciat etmislor. Pasiyent valideynlorinin
istiraki ilo hokim-genetikin, hokim pediatr-nevrolo-
qun konsultasiyasinda olmus, lizosom toplam xos-
taliyinden siibho oldugu figiin bir sira klinki, bio-
kimyavi vo genetik analizlors yonlondirilmigdir.
Qanin vo sidiyin timumi analizi, sidiyin bakteriolo-
ji okilmesi, qanin laxtalanma sistemi, biokimyavi
analizlordon qanda qara ciyar sinaqlari, qanda lipid-
lor: trigliserid vo xolesterin, domir, ferritin, hor-
monlardan: teriotrop hormon (TSH), prostatspesifik
antigen (PSA), PSA (sorbost), onkomarkerlordon
karsinoembrional antigen (CEA), genetik analiz
olan lizosom Turs sfinqomielinazananin aktivliyi,
bioloji marker lyso-SM-509 miqdar1 maye xroma-
toqrafiya mass spektroskopiya iisulu ilo toyin edil-
misdir. Gen analizi NGS (next generation sequen-
cing - yeni nasil sekvenlosdirmo) metodundan isti-
fados edilorok aparilmigdir.

Alinmis naticolorin patogenliyinin qiymatlondi-
rilmasi ACMG osason aparilmisdir.

Tadqiqatin noaticasi vo miizakira. Pasiyent
H.D.-in (29.03.2006), valideynlori xastoliklo alaqe-
dar olaraq hokim-pediatra miiraciot etmislor. Xosta -
13 yashi oglan, miiraciot edorkon boyu 132 sm, ¢oki-
st 39 kq olmusdur. Xostods skalioz, kifoz va lardo-
zun olamatlori miisahide olunurdu. Ultrases miiayi-
nasi qara ciyar vo dalagin boyilimasini gostormigdir.

Qanin imumi analizi qan gostaricilorinin norma-
dan asagi oldugunu gostormisdir: leykosit —

2,49x109/1 (N — 5,0-10,049 x 109/1), eritrosit —
2,28x1012/1 (N — 4,03-5,29) 28 x 1012/1, hemo-
globin — 8,0 g/dl (N — 11,0-14,3 g/dl), hematokrit —
25% (N — 31,4-40%), trombositlor — 30x109/1 (N —
175-332 x 109/1),

Qanin laxtalanma sisteminds yalniz protrombin
aktivliyi gosterici normadan agag1 olmusdur — 17% (70-
130%). Protrombin zamani 52,1sn (11,5-16,5 sn), INR-
4,34 (N—0,9-1,2), APTT — 82,6 sn (N — 25-40 sn).

Qara ciyar sinaqglarindan Asat — 30 U/l (N — 5-38
U/l) vo timumi bilirubin — 12,8 mqg/dl (N — 0,2-1,2
mgq/dl), bilirubin-direkt — 7,8 mg/dl (N — 0,1-0,5
mg/dl) yiiksok olmusdur. Xolesterin vo trigliseridin
miqdarlart norma hiidudunda, kalium, natrium vo
magneziumun miqdarlart normadan asagi olmus-
dur: 7,1 mq/d1 (N — 8,4-10,2 mq/dl), 3,4 mmol/l (N
— 3,5-5,5 mmol/l) vo 1,57 mqg/dl (N - 1,7-2,2
mgq/dl). Qanda domir va ferritinin gostoricilori yiik-
sok olmusdur: domir — 123 mgqg/dl (N — 50-120
mg/dl), ferritin — 219,8 ng/ml (7-140 ng/ml).

TSH, PSA, PSA (total) hormonlarinin vo onko-
marker CEA-nin miqdarlar1 normal olmusdur.
Insulinin migdar1 normal — 10,6 ng/dl (N — 2,7-25
ng/dl), qlikohemoqlibinin miqdar1 yiiksok olmusdur
—2,58% (4,5-5,8%).

Xastonin klinikasini vo qan gostaricilorini nozora
alaraq todqiqatlarimizi davam etdirmok mogsadilo
lizosom Niemann-Pick xastoliyini tosdigqlomok
magsadils turs sfinqomielinaza fermentinin aktivli-
yi, lyso-SM-509 biomarkerin miqdari toyin edilmis
va 1 sayli cadvalds gostorilmisdir.

Cadval 1
Turs sfinqomielinaza fermentinin aktivliyi va lyso-SM-509 biomarkerin toyin edilmis naticalari
Fermentin vo Notica Norma Tohlil Metod
biomarkerin adi
Turs sfingomielinaza <0,4 (LOD) >1,7 umol/lI/h Patoloji maye xromatoqrafiya mass
umol/I/h spektroskopiya
lyso-SM-509 3,1 ng/ml <0,9 ng/ml Patoloji maye xromatoqrafiya mass
spektroskopiya

Cad. 1-don goriindiiyii kimi turs sfinqomielinaza
fermentinin defisiti miioyyon edilmisdir <0,4
(LOD) pmol/I/h. Normal halda fermentin aktivliyi
>1,7 umol/I/h olmalidir. Fermentin defisiti patoloji
doyisiklik kimi qiymoetlondirilir. Niemann-Pick
miibadilo xostoliyinin bioloji markeri lyso-SM-509
miqdar1 normadan yiliksok olmusdur 3,1 ng/ml
(N<0,9 ng/ml). Turs sfinqomielinaza fermentinin

defisiti, bioloji marker lyso-SM-509 miqdarinin
normadan yiiksok olmusi pasiyent H.D.-in Nie-
mann-Pick miibadils xastasi oldugu askar edildi.

Niemann-Pick xastoliyinin SMPDI1 geni soviy-
yosindo tosdiq etmok iligin NGS molekulyar-
genetik metodundan istifads edilmisdir.

H.D.-in va valideynlorinin molekulyar-genetik
analizinin naticalori cad. 2-do verilmisdir.
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Cadval 2

H.D.-in va valideynlarinin molekulyar-genetik analizinin naticalori

Ads, soy | Dogum Xastalik Gen Irsiyyot tipi | Mutasiya va tipi Ziilalin
adi tarixi dayisnasi
H.D. 26.03.2006 Niemann- | SMPDI homozigota 1556 A>G missens Tyr519Cys
Pick patogenetik 1 sinif
LPL heterozigota | 248 C>T Tayin Thr83Met
edilmomis sinif
CYP21A2 heterozigota 13 G>A Namalum
patogenetik
sinif
ALAS2 hemiziqota 934 A>G missens Cys312GIn
Toyin edilmomig
sinif
ABCA1 heterozigota | 3053 A>G missens Aspl018Gly
Toyin edilmomis
sinif
H.A. 22.03.80 Niemann- | SMPGI heteroziqota | 1556 A>G missens Tyr519Cys
ana Pick patogenetik 1 ginif
Tyr519Cys | hemiziqota 934 A>G missens
Toayin edilmomis
sinif
ABCA1 heteroziqota | 3053 A>G missens Aspl018Gly
Toayin edilmomis
H.V. 16.09.79 Niemann- | SMPDI heteroziqota | 1556 A>G missens Tyr519Cys
ata Pick patogenetik 1 sinif
LPL heteroziqota | 248 C>T Tayin Thr83Met
edilmomis sinif
CYP21A2 heteroziqota | 13 G>A missens Namolum pa-
togenetik sinif

Sfingomielin fosfodiesterasa 1 (SMPD1) geninin
c.1556 voziyyatindo adenin nukleotidinin quanin
nukleotidi ilo avozi homoziqot veziyystde identi-
fikasiya edilmisdir (c.1556A>G). Mutasiyanin ho-
moziqot vaziyyotds olmasinin sababi xastonin vali-
deynlorinin iki qardasin usaqglart olmasidir (ikinci
doracali gan qgohumlugu).

Mutasiyanin naticasi olaraq sintez olunacaq pro-
teinin (turs sfinqomielinaza) 519-cu vaziyyatindo
tirozin amintursusunun sistein amintursusu ilo avoz
olunmasina (p.Tyr519Cys) sobab olur (HGMD
Professional 2019.1).

Ricci et al., 2004 (PMID: 15221801) mutasiyani
ilk dofo askar edorok Niemann-Pick lizosom miiba-
dilo xostaliyine sabob olmasint miisyyon etmigdir.
Mutasiya klinik variantina osason pathogen sayilir
(klinik test, Variant ID: 437453), Niemann-Pick
xostoliyinin A vo B tipino uygundur (OMIM®:
257200 and 607616).

Beloliklo, xasto H.D.-nin genetik diagqnozu

Niemann-Pick lizosom miibadils xastaliyinin A/B
tipinin olmas1 askar edilmisdir. Molekulyar-genetik
analizlori davam etdirorok daha dord irsi xastaliyin
patoloji geni identifikasiya edilmisdir: Lipoprotein
Lipaza (LPL), (ALAS2), (CYP21A2) vo (ABCALl).

ALAS?2 geninin 934-cii vaziyyatinds adenin nukleo-
tidi quanin nukleotidi ilo ovazi identifikasiya edilmisdir
(c.934A>G). Mutasiya noticosindo ziilalin 312-ci
soviyyasindo lizin amintursusu qlutamin amintursusu
ilo ovozi askar edilmisdir (Lys312Glu). Centogene vo
ACMG-nin tdvsiyalorino osason gen mutasiyasinin
patogenliyinin bu variantt 3-cii sinfo aid edilir. ALAS2
genindo bag vermis mutasiya X-cinsi xromosomla ilisik
resessiv irsiyyat tipi olan sideroblastik anemiyaya sabob
olur (OMIM®:300751) va X-cinsi xromosomla ilisik
resessiv irsiyyat tipi olan eritropoetik protoporfiriyaya
(OMIM®: 300752) sabab olub [11-14].

CYP21A2 geninin mutasiyasinin c¢.*13G>A
variantinin protein saviyyasinde funksional dayisik-
lik tam Oyronilmomisdir. HGMD Professional
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2019.1. osason bu mutasiya adrenal hiperplaziya
xostoliyi kimi Menabo et al., 2012 (PMID:
21521936) torafindon ilk dofs tosvir edilmisdir. Gen
mutasiyasinin bu variantt Neocleous et al., 2017
(PMID: 28487735) torofindom do sorh edilmisdir.
Centogene vo ACMG-nin gdstarislorino osason gen
mutasiyasinin patogenliyinin bu variant1 1-ci sinfa
aid edilir. CYP21A2 geninin mutasiyas1 21-hidrok-
silaza fermentinin defisitino sobab olur. Genin bu
variantl autosom-resessiv irsiyyot tipli anadangol-
mo adrenalhiperplaziyaya sobob olur (OMIM®:
201910). Mutasiyanin naticosi olaraq hipokortiso-
lizm vo aldosteronun defisiti miisahido edilir
(orpha.net ORPHA:315306) olub [15-161.
Lipoprotein Lipaza (LPL) geninin c. 248C>T
p.(Thr83Met) variantinda genin 248-ci vaziyyetin-
do sitozin nukleotidinin timin nukleotidilo avozi
sintez olunan ziilalin 83-cii vaziyyetindo tirozin
amintursusu metionin amintursusu ilo avozlon-
misdir. Movcud mutasiya 2 sayli ekzonun donor
splays saytinin yiliksok konservlosmasina sabob
olmusdur. Centogene vo ACMG klassifikasiyasina
vo gostariglorine osason mutasiya klass 3 aid edim-
isdir. Lipiprotein lipaza fermentinin irsiyyot tipi
autoson-resessivdir (OMIM®:238600). Irsiyyat tipi
autosom-dominant olan ailovi hiperlipoproteine-
miya tosvir edilmisdir (OMIM®:144250). Ailovi
lipoprotein lipazanin defisiti adoton usaqlarda olur
vo ¢ox agir hipergliseridemiya halinda, tokrar olu-
nan koskin pankreatit, dorinin eroziv ksantomalar
vo hepatosplenomeqaliya ilo xarakterizo edilir.
Giindslik gobul olunan qidada yaglarin miqdart 20
qr. az olduqda simptomlar todricen azalir [17-19].
ABCAI1 geni (ATP Binding Cassette Subfamily
A Member 1) ATF-ls olagali ailovi kasset A protein
qrupuna aid olaraq lipoproteinlorin, xolesterolun va
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PE3IOME
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'Knunuueckas nabopamopus Genom, baxy, Azepbaiioxcan

Briepsrie B AzepOaiimkanckoi Pecry0mirike ¢ moOMOIIbI0 KOMIUIEKCA METOJIOB COBPEMEHHOW MOJIEKYISIPHOU TeHe-
THKH W3y4YeH MaIMeHT ¢ Tuarno3oM 3adoneBanus Humanna-I1Tuka. [ammuent I /1. (2006), 6611 00cienoBan BpadaMu
MeINaTpoOM, HEBPOJIOTOM M T€HETHKOM, U BO BpeMsl KOHCYJIBTAIllMd OHHM BBICKA3aJld CBOE TOAO03PEHHE O HAIWYHH
JIU30COMHOM 00JIE3HN HAKOTUICHMS. AKTUBHOCTD KHCIIOW C(OMHTOMUETNHA3EI, TOKa3aTe)b onoMapkepa lyso-SM-509
OTIpe/IeTISUId METOIOM MAacC CIIEKTPOCKOIHH JKHAKOCTHOM Xpomarorpaduu. ['eHeTHdecKuil aHanu3 MPOBOAWIH
metomoMm NGS (next generation sequencing). Jledunut kucioit chuHromuennHasbl, Moka3areias bnomapkepa lyso-
SM-509 BbIlIIe HOPMBI CBUAETEIHCTBOBAI O TOM, YTO Y ManueHTa 0one3Hp oomena Humanna-IIuka. AHanms reHa
SMPD1 BbIsIBHI 3aMeHY HYKJIEOTHA aJleHUH Ha HYKJIEOTHJ TYaHWH B IMO3UIUH C.1556 1 IpOSIBIII TOMO3ZUTOTHOE
cocrosiane (¢.1556A>G: p.Tyr519Cys). OnHoBpemenHo ¢ 3aboneBannem Humanna-Iluka tuma A/B y mammenrta
romo3uroTHbIN reH CYP21A2, remusuroTHsiii red ALAS2 tuner Hacnenosanwmsi, a TeHel ABCA1 u LPL nposiBunm
TeTepPO3UTOTHOE HOCHUTENHCTBO. [I0CKONBKY pomWTENH ManueHTa PenpoxyKTHBHOTO BO3PACTa, MBI MPEIIOKUIH
MIPONTH MpEeHaTaIbHYI0 TUATHOCTHKY IIJI0/A MPH CIEAYIoNeld OepeMeHHOCTH.

KumioueBbie cioBa: Humanu-I1Tuk, num3ocoma, 6ome3ns oOMeHa, reH, red SMPD1, kucnas chuHrOMuennHa3a, reH
CYP21A2, ren ALAS2, ren ABCAI, ren LPL.
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SUMMARY

GENETIC STUDY OF PATIENT WITH THE DIAGNOSIS OF NIEMANN-PICK
LYSOSOMAL STORAGE DISEASE

'Latifova G.B, ‘Mammadbayli A.K., *‘Rasulov E.M.
'Microsyst Medical Centre, Baku, Azerbaijan;
‘Azerbaijan Medical University, Baku, Azerbaijan,
‘Genom Clinic Laboratory, Baku, Azerbaijan

For the first time in Azerbaijan Republic, a patient with Niemann-Pick diagnosis has been studied by means of mod-
ern molecular-genetic method complex. Patient H.D. (2006), has been examined by doctor-pediatrician, doctor-neu-
rologist and doctor-geneticist, and during consultation they considered him suspicious of lysosome storage disease.
Acidic sphingomyelinase activity, value of biomarker lyso-SM-509were identified with liquid chromotography
mass spectroscopy method. Gene analysis was carried out with NGS (next generation sequencing) method.
Deficiency of acidic sphingomyelinase enzyme, value of biomarker lyso-SM-509 higher than norm was the evi-
dence that patient had got Niemann-Pick metabolic disease. SMPD1 gene analysis identified substitution of Adenine
nucleotide with Guanine nucleotide in the position ¢.1556 and showed homozygous state (c.1556A>G:
p-Tyr519Cys). Alongside with Niemann-Pick A/B types the patient had got CYP21A2 gene homozygous, ALAS2
gene hemizygous inheritance types, ABCA1 and LPL genes showed heterozygous carriage. The patient’s parents
being in their reproductive age we advised to undergo fetus prenatal diagnostics in the next pregnancy course.
Keywords: Niemann-Pick, lisosome, metabolic disease, gene, SMPD1 gene, acetic sfingomielinase, CYP21A2
gene, ALAS2 gene, ABCA1 gene, LPL gene.
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