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Nazov projektu Eviden¢né ¢islo projektu APVWV-17-0296

Studium genetickych prié¢in zriedkavych ochoreni s dérazom na metabolické poruchy
asociované s hypoglykémiami a poruchy mitochondrii

Zodpovedny riesitel RNDr. Daniela Gasperikova, DrSc.

Priiemca Biomedicinske centrum SAV, v.v. i. - Ustav experimentalnej
endokrinolégie

Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav experimentalnej endokrinoldgie, Biomedicinske centrum Slovenskej akadémie vied,
Bratislava
Lekarska fakulta Univerzity Komenského, Bratislava

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Lekarska fakulta Univerzity Karlovy a VSeobecni fakultni nemocnice Praha, Klinika pediatrie
a dédi¢nych poruch metabolizmu, doc. Markéta Tesarova, PhD — spolupraca pri funkénej
charakterizacii mutacii v géne ATAD3A

Nantes Université, CHU Nantes, Service de Génétique Médicale, Nantes, France; Nantes
Université, CHU Nantes, CNRS, INSERM (prof. S. Kury) v oblasti funk&nej charakterizacie
génu PSMB5

2. Lekarska fakulta Univerzity Karlovy, Praha: doc. MUDr. Stepénka Prihova, PhD —
spolupraca v ramci funkénej charakterizacie mutécii identifikovanych u pacientov s
Wolframovym syndrémom

Université Libre de Bruxelles (prof. M. Cnop), spolupraca v oblasti iPSC pripravenych z krvi
pacientov s MDM, 8 mesacna staz doktorandky Mgr. T. Valkovi€ovej v roku 2020, v roku
2022 spolupracujuce pracovisko pokracuje v reprogramovani iPSC.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

N/A

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

KOLNIKOVA, Miriam - JUNGOVA, Petra - SKOPKOVA, Martina - FOLTAN, Tomas -
GASPERIKOVA, Daniela - MATTOSOVA, Slavka -CHANDOGA, Jan. Late infantile
metachromatic leukodystrophy due to novel pathogenic variants in the PSAP gene. In
Journal of Molecular Neuroscience, 2019, vol. 67, no. 4, p. 559-563.

HULIN, J - SKOPKOVA, Martina - VALKOVICOVA, Terézia - MIKULAJOVA, S -
ROSOLANKOVA, M - PAPCUN, P - GASPERIKOVA, Daniela - STANIK, Juraj. Clinical
implications of the glucokinase impaired function - GCK MODY today. In Physiological
Research, 2020, vol. 69, no. 6, p. 995-1011.

TROCHANOVA, Ivana - STANIKOVA, Daniela - SKOPKOVA, Martina - HASTOVA, Klaudia
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- GASPERIKOVA, Daniela - STANIK, Juraj - CIZNAR, P. Immunologic phenotype of a child
with the MEHMO syndrome. In Physiological Research, 2020, vol. 69, no. 5, p. 927-932.
SAFKA-BROZKOVA, Dana - VARGA, Luka$ - UHROVA MESZAROSOVA, Anna -
SLOBODOVA, Zuzana - SKOPKOVA, Martina - SOLTYSOVA, Andrea - FICEK, Andrej -
JENCIK, Jan - GASPERIKOVA, Daniela - SEEMAN, Pavel. Variant ¢.2158-2AG in MANBA
is an important and frequent cause of hereditary hearing loss and beta-mannosidosis among
the Czech and Slovak Roma population-evidence for a new ethnic-specific variant. In
ORPHANET Journal of Rare Diseases, 2020, vol. 15, no. 1, art. no. 222.

BRENNEROVA, Katarina - SKOPKOVA, Martina — OSTROZLIKOVA, Maria — SALIGOVA,
Jana — STANIK, Juraj — BZDUCH, Vladimir — GASPERIKOVA, Daniela. Genetic testing is
necessary for correct diagnosis and treatment in patients with isolated methylmalonic
aciduria: a case report. In BMC Pediatrics 2021 Dec 16;21(1):578.

RAMBANI, Vibhuti - HROMNIKOVA, Dominika - GASPERIKOVA, Daniela - SKOPKOVA,
Martina. Mitochondria and mitochondrial disorders: an overview update. In Endocrine
Regulations 2022, vol. 56, no. 3, p. 232-248.

Uplatnenie vysledkov projektu

Vysledky rieSenia projektu nasli priame uplatnenie v klinickej praxi pri diagnostike a lieCbe
pacientov so zavaznymi hypoglykémiami v detstve a primarnymi mitochondriopatiami.
Celkovo sme pocas rieSenia projektu odoslali oSetrujucim lekarom viac ako 100 sprav na
Standardizovanom tlacive podla pravidiel EMQN (European Molecular Quality Genetics
Netwok), ktoré obsahovali ako geneticku tak aj klinicku interpretaciu vysledkov. U niektorych
diagnoz (kongenitalny hypoglykemicky hyperinzulinuzmus, izolovana metylmalénova
aciduria) bola vykonana zmena lieCby na zaklade farmokogenetickych pristupov. V pripade
primarnych mitochondriopatii, kde kauzalna lie€ba nie je mozna, DNA diagnostika umoznila
ukoncit’ ,diagnosticku odyseu“ pacientov, stanovit' prognézu ochorenia a vykonat’ genetické
poradenstvo v rodine. In vitro funkéné Studie zas mézu pomoct nielen pri uréovani
patogenity nového génu alebo jeho variantu, ale aj pri hfadani novych mechanizmov pre
cielenu terapiu pacientov so Studovanymi zriedkavymi ochoreniami.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

NajCastejSou priinou hypoglykémii boli hyperinzulinemické hypoglykémie (CHI) a
metylmalénové acidurie. V priebehu rieSenia projektu sme identifikovali pacientov s
najtazSou formou CHI, rezistentnou na diazoxid, spésobenou mutaciamiv génoch ABCC8 a
KNCJ11. Nasledne bola terapia modifikovana podla principov farmakogenetiky. U pacientov
s metylmalénovou aciduriou a identifikovanymi mutaciamiv géne MMAA a mut- mutaciamiv
géne MUT je indikovana terapia pomocou intramuskularnej aplikacie hydroxokobalaminu,
ktora zlepSuje klinické prejavy tohto ochorenia. Nase vysledky ukazuju, Ze aj u pacientov s
mutaciamiv géne MMAB moze byt tato terapia prinosom pre pacienta. NajcastejSimi
pri¢inami primarnych mitochondriopatii bol MIDD syndrém spésobeny mutaciou v mtDNA
m.3243A>G, Leighov syndrom spb&sobeny mutaciamiv géne SURF1 as ATAD3A
mutaciami asociované ochorenie. V ramcitejto diagnézy sme identifikovali 18 réznych
génov, z toho 15 zaznamenanych prvykrat na Slovensku. Okrem toho sme stanovili
prevalenciu MIDD/MELAS syndromu, ktora bola v neselektovanej populécii diabetikov 0,13
% (6 jedincov zo 4 580 vySetrovanych), v selektovanej populacii pacientov s monogénovym
diabetom 1 % (6 zo 579) a v subore poruch sluchu 0,6 % (7 zo 1033). Pre vykonavanie in
vitro funkénych analyz sme zalozili biobanku primarnych fibroblastov z biopsie koze.
Viykonali sme in vitro funk€énu charakterizaciu variantov s neznamym vyznamom v géne
PMPCA, kde sme v pacientskych fibroblastoch pozorovali znizenu hladinu a-MPP a
rozdielnu morfolégiu mitochondrii v porovnani s kontrolami, ¢o podporuje moznu
patogenicitu identifikovanych variantov. Zaroveri sme poukazali na ulohu ATAD3A v
mitochondrialnych membranach asociovanych s endplazmatickym retikulom.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

Hyperinsulinemic hypoglycemia (CHI) and methylmalonic aciduria were the most common
causes of hypoglycemia identified in patients during the project. We have identified patients
with the most severe diazoxide-resistant form of CHI, caused by mutations in the ABCC8
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and KNCJ11 genes. Consequently, the therapy was modified according to the principles of
pharmacogenetics. In patients with methylmalonic aciduria with identified mutations in the
MMAA and mut- mutations in the MUT gene, therapy with intramuscular administration of
hydroxocobalamin is indicated in order to improve the clinical manifestations of this disease.
Our results show that even patients with mutations in the MMAB gene may benefit from this
therapy. The most common causes of primary mitochondriopathies were MIDD syndrome
caused by mutations in the mtDNA m.3243A>G, Leigh syndrome caused by mutations in the
SURF1 gene, and ATAD3A mutation-associated disease. We identified 18 different genes
within this diagnosis, 15 of which were reported for the first time in Slovakia. In addition, we
determined the prevalence of MIDD/MELAS syndrome, which was 0.13% in the unselected
diabetic population (6 individuals out of 4,580 analyzed), 1% in the selected population of
patients with monogenic diabetes (6 out of 579), and 0.6% in the hearing impairment cohort
(7 out of 1,033). With the goal to carried out in vitro functional analyses, we established a
biobank of primary fibroblasts from skin biopsies. W e performed functional characterization
of variants of unknown significance in the PMPCA gene. We observed reduced a-MPP
levels and different mitochondrial morphology in patient fibroblasts compared to controls,
supporting the possible pathogenicity of the identified variants. We also highlighted the role
of ATAD3A in endoplasmic reticulum-associated mitochondrial membranes.
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