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Nazov projektu Eviden¢né ¢islo projektu APVWV-16-0033

Uloha vnutrobunkovych organel a ich interakcii v procese syntézy, modifikacii a
degradacii bielkovin vo vzt'ahu k ischémiou indukovanej oneskorenej smrti neurénov.

Zodpovedny riesitel prof. RNDr. Peter Racay, PhD.

Prijlemca Univerzita Komenského v Bratislave - Jesseniova lekarska fakulta,
Martin

Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav lekarskej biochémie a Biomedicinske centrum, Jesseniova lekarska fakulta v Martine,
Univerzita Komenského v Bratislave.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Ziadne

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

Ziadne

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

Publikacie v ¢asopisoch uvadzanych v CC v tladi:

1: Evinova A, Hatokova Z, Tatarkova Z, Brodnanova M, Dibdiakova K, Racay P.
Endoplasmic reticulum stress induces mitochondrial dysfunction but not mitochondrial
unfolded protein response in SH-SY5Y cells. Mol Cell Biochem. 2021.

Prace publikované v ¢asopisoch uvadzanych v CC:

1: Brodnanova M, Hatokova Z, Evinova A, Cibulka M, Racay P. Differential impact of
imipramine on thapsigargin- and tunicamycin-induced endoplasmic reticulum stress and
mitochondrial dysfunction in neuroblastoma SH-SY5Y cells. Eur J Pharmacol. 2021 Jul
5;902:174073. doi: 10.1016/j.ejphar.2021.174073.

2: Sarlinova M, Baranovicova E, Skalicanova M, Dzian A, Petras M, Lehotsky J, Kalenska
D, Racay P, Matakova T, Halasova E. Metabolomic profiling of blood plasma of patients with
lung cancer and malignant tumors with metastasis in the lungs showed similar features and
promising statistical discrimination against controls. Neoplasma. 2021 Jul;68(4):852-860.
doi: 10.4149/neo_2021_210103N3.

3: Evinova A, Cizmarova B, Hatokova Z, Racay P. High-Resolution Respirometryin
Assessment of Mitochondrial Function in Neuroblastoma SH-SY5Y Intact Cells. J Membr
Biol. 2020 Apr;253(2):129-136. doi: 10.1007/s00232-020-00107-4. Erratum in: J Membr Biol.
2020 Mar 7.

4: BaranoviCova E, Galanda T, Galanda M, Hatok J, Kolarovszki B, Richterova R, Racay P.
Metabolomic profiling of blood plasma in patients with primary brain tumours: Basal plasma
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metabolites correlated with tumour grade and plasma biomarker analysis predicts feasibility
of the successful statistical discrimination from healthy subjects - a preliminary study.
IUBMB Life. 2019 Dec;71(12):1994-2002. doi: 10.1002/iub.2149.

5: Klacanova K, Kovalska M, Chomova M, Pilchova |, Tatarkova Z, Kaplan P, Racay P.
Global brain ischemiain rats is associated with mitochondrial release and downregulation of
Mfn2 in the cerebral cortex, but not the hippocampus. Int J Mol Med. 2019 Jun;43(6):2420-
2428. doi: 10.3892/ijmm.2019.4168.

6: Dibdiakova K, Saksonova S, Pilchova |, Klacanova K, Tatarkova Z, Racay P. Both
thapsigargin- and tunicamycin-induced endoplasmic reticulum stress increases expression
of Hrd1 in IRE1-dependent fashion. Neurol Res. 2019 Feb;41(2):177-188. doi:
10.1080/01616412.2018.1547856.

7: Saksonova S, Brodnanova M, Dibdiakova K, Pilchova |, Kla¢anova K, Hatok J, Racay P.
Cobalt chloride affects the death of SH-SYS5Y cells induced by inhibition of ubiquitin
proteasome system. Role of heat shock protein 70 and caspase 3. Gen Physiol Biophys.
2018 Oct 19. doi: 10.4149/gpb_2018022.

8: Vazanova A, Jurecekova J, Balharek T, Marcinek J, Stasko J, Dzian A, Plank L, Zubor P,
Racay P, Hatok J. Differential mRNA expression of the main apoptotic proteins in normal
and malignant cells and its relation to in vitro resistance. Cancer Cell Int. 2018 Mar 5;18:33.
doi: 10.1186/s12935-018-0528-9.

VykokoSkolské skripta:

1. Racay P. Medical chemistry and biochemistry 3 : biomolecules. - 3. vyd. - Bratislava :
Univerzita Komenského, 2021. ISBN 978-80-223-5046-4.

2. RacCay P. Medical chemistry and biochemistry 4 : 2. vyd. - Bratislava : Univerzita
Komenského, 2021. ISBN 978-80- 223-5045-7.

Uplatnenie vysledkov projektu

Vysledky projektu budu sluzit ako zaklad pre dalSi projekt zamerany na vzajomné
prepojenie medzi odpovedou nezbalenych bielkovin (UPR) Specifickej pre ER a UPR
Specifickej pre mitochondrie. V ramci tohto projektu budu aj testované latky, ktoré by mohli
ochranit neurdny pred letalnymi nasledkami stresu ER s naslednou perspektivou ich
pouzitia ako neuroprotektivnych latok u neurodegenrativnych ochoreni.

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

NajvyznamnejSie vysledky ziskané pocas celého rieSenia projektu mozno zhrnut’ do
nasledujucich bodov:

- ER stres navodeny ako tapsigarginon tak aj tunikamycinom vedie u oboch typov nami
pouzitych neuronalnych buniek (SH-SY5Y a SK-N-SH) k indukcii expresie HRD1 zavislej na
transkripcii prostrednictvom IRE1-XBP1 drahy.

- ER stres navodeny ako tapsigarginon tak aj tunikamycinom vedie u buniek SH-SY5Y k
inhibicii mitochondrialnej respiracie ako aj k zmenam generovania mitochondriadlneho
transmembranového potencialu. Tieto zmeny su nezavislé od aktivacie IRE1-XBP1 drahy.
- ER stres navodeny ako tapsigarginon tak aj tunikamycinom u buniek SH-SY5Y nema
vyznamny vplyv na indukciu mitochondrialnej odpovede nezbalenych bielkovin (mtUPR) a
mitofagiu.

- Globalna ischémia mozgu nevedie k vyznamnej indukcii UPR avSak vedie k
proteazomalnemu stresu, ktory indukuje expresiu pro-apoptotickej bielkoviny Bcl-2 rodiny,
PUMA, C€o nasledne vedie k odumieraniu postihnutych neurénov mechanizmom
mitochondrialnej apoptdzy.

- Globalna ischémia mozgu vedie k uvolneniu bielkoviny Mfn2 z vazby na mitochondrie a k
postupnému potlaeniu expresie tejto bielkoviny v mozgovej kdre a nie vdak v hipokampe,
ktory je najviac postihnuty ischémiou/reperfuziou.

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

In summary, we have shown that:

- ER-stress-induced expression of Hrd1 in SH-SY5Y depends on HRD1 transcription
activation, which is a consequence of IRE1-XBP1 pathway activation.

- ER-stress-induced by treatment of SH-SY5Y cells with either thapsigargin or tunicamycin
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is associated with a significant decrease of mitochondrial respiration and with significant
changes in mitochondrial membrane potential generation, which is not a consequence of
IRE1-XBP1 pathway activation.

- Despite the induction of endoplasmic reticulum (ER) specific unfolded protein response
(UPR), as documented by increased expression of HRD1, ER stress did not induce
mitochondrial UPR since the expression of both mitochondrial protease LONP1 and
mitochondrial chaperone HSP60 was not significantly altered.

- ER stress did not induce mitophagy

- Global brain was not associated with significant induction of UPR but leads to the
proteasomal stress, which induces expression of Bcl-2 family protein PUMA leading to the
neuronal death via mitochondrial apoptosis.

- Global brain was associated with a marked decrease of the Mfn2 protein in mitochondria
isolated from the cerebral cortex, but not in hippocampal mitochondria. Release of Mfn2
from mitochondria was followed by decreased expression of Mfn2 during reperfusion.
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