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Uplatnenie vysledkov projektu

NaSe vysledky po validacii v klinickej praxi pri va¢som po&te PCH pacientov, mozZu posluzit
ako diagnosticky atraktivny kumulativny MiF marker, ktory méze vyrazne prispiet k
diagnostickej presnosti a rychlosti diagnostiky Parkinsonovej choroby. Za zvazenie stoji
otestovanie nasho MiF PCH algoritmu u pacientov s dysfagiou, alebo poruchami crevnej
motility, ktoré su povaZzované za prodromalne znaky PCH.

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

Hlavnym cielom projektu bolo vytvorenie algoritmu multiparametrického stanovenia
mitochondrialneho fitness (MiF) pre diagnézu Parkinsonova choroba (PCH) a jeho pouzitie
na diagnostické odliSenie PCH pacientov od kontrolnych probandov a odliSenie skorych
Stadii PCH od pokro€ilych stadii PCH. Na zaklade naSich analyz sme zistili, Ze gPCR
analyza stability mt-gendmu je natofko variabilna, Ze nedokaze odlisit PCH pacientov od
kontrol. To isté plati pre proteomicku analyzu signaldmu a apoptomu leukocytov, ktorej
vysledky vzhfadom na vysoku variabilitu tak v skupine PCH ako aj kontrol znemoZzriujuich
nizku senzitivitu Human Signalome Array Kit a Human Apoptosis Array Kit od firmy R&D.
Signaly zachytené pre jednotlivé kinazy €ipmi boli kvalitativne slabo, a kvantitativne uplne
neverifikovatelné Standardnymi Western blotmi a denzitometriou. Naopak, parametre
mitochondridlneho dychania (OXPHOS), aktivita dychacich komplexov | az IV dychacieho
retazca, a zmena koncentracii vybranych energetickych metabolitov a niektorych zI€ovych
kyselin v krvnej plazme dokazu spofahlivo s az 95% istotou odliSit’ kontrolnych probandov
od PCH (PD1, Stadium ochorenia H&Y $kala 1-2) pacientov a s takmer 97% odlisit’
kontrolnych probandov od PCH (PD2, Stadium ochorenia H&Y $Skala 3-4) pacientov, ¢o
demonstruju na8e data. PD-1 MiF algoritmus pozostava z 15 premennych:
najvyznamnej$im komponentom algoritmu je aktivita mitochondridlneho komplexu IV,
nasledovana koncentraciou fenylalaninu, valinu, pyruvatu a kyseliny
glykochenodeoxycholovej v krvnej plazme. Su€astou algoritmu su aj koncentracie
lipoproteinov, kyseliny chenodeoxycholovej, leucinu, kreatininu, tyrozinu, lyzinu, histidinu,
kyseliny glykocholovej, hodnota mitochondrialneho kyslikového toku JO2R a kyseliny
taurochenodeoxycholvej. PD-2 MiF algoritmus pozostava z 15 premennych: concentracia
lyzinu, nasledovana koncentraciou ketoleucinu a pyruvatu, a aktivitami mitochondridlneho
komplexu | a komplexu IV. Ostatné premenné v algoritme zahffaju koncentraciu histidinu,
MCAa, hodnotu mitochondrialneho kyslikového toku JO2R (routine), koncentraciu
ketovalinu, hodnotu prietoku FCRdig (digitonin), koncentraciu fenylalaninu, hodnotu
mitochondrialneho kyslikového toku JO2U (uncoupler), a koncentraciu lipoproteinov,
tryptofanu a tyrozinu. Zaroven kon$tatujeme, Ze z pohladu MiF neexistuje rozdiel medzi
kontrolnymi skupinami, podobne maly a Statisticky zanedbatelny je z pohladu MiF
leukocytov periférnej krvi rozdiel medzi skupinou pacientov PD1a PD2. Nami zostavené
MiF algoritmy (v odberovom bode 0) sa zdaju byt presné a relativne stabilné aj bez ohladu
na Stadium ochorenia. To znamena, Ze predikéna sila piatich najsilnejSich prediktorov sa
meni len nevyznamne vzhladom na kumulativhu predikénu silu algoritmu. Aj preto sme sa
rozhodli pre dalSi zber dat aj po skon€eni projektu. NavySenie poCtu probandov na N=100 v
kazdej subkohorte je nevyhnutné pre otestovanie nasho algoritmu v klinickom prostredi pri
rutinnej diagnostike. Predikéna sila MiF supermarkerov sa po roku zda rovnaka, pricom
kvalitativne zloZzenie PD1 a PD2 MiF supermarkerov osciluje len minimalne. K 30. 06 2024
sa nam nepodarilo ukon¢it’ 3. fazu projektu (monitoring po dvoch rokoch) a tato ukon€ime v
nedostatocne robustné umiestriovanie manuskriptov do vedeckych periodik, ¢o Ciastoéne
suvisi s prospektivnym charakterom projektu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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The main goal of the project was to create a multiparametric mitochondrial fithess (MiF)
algorithm for the diagnosis of Parkinson's disease (PCH) and use it to diagnostically
differentiate PCH patients from control probands and differentiate early stages of PCH from
advanced stages of PCH. Based on our analyses, we found that gPCR analysis of mt-
genome stability is so variable that it cannot distinguish PCH patients from controls. The
same applies to the proteomic analysis of the leukocyte signalome and apoptosis, the
results of which, due to the high variability both in the PCH group and in the controls, make
their use as part of the MiF supermarker impossible. We identified the low sensitivity of the
Human Signalome Array Kit and the Human Apoptosis Array Kit from R&D as the biggest
technical problem. The signals captured for individual kinases by chips were qualitatively
weak, and quantitatively completely unverifiable by standard Western blots and
densitometry. On the contrary, the parameters of mitochondrial respiration (OXPHOS), the
activity of respiratory complexes | to IV of the respiratory chain, and the change in
concentrations of selected energy metabolites and some bile acids in the blood plasma can
reliably distinguish control probands from PCH (PD1, disease stage H&Y scale 1-2) patients
and with almost 97% distinguish control probands from PCH (PD2, disease stage H&Y scale
3-4) patients, which is demonstrated by our data. The PD-1 MiF algorithm consists of 15
variables: the mostimportant component of the algorithm is the activity of mitochondrial
complex IV, followed by the concentration of phenylalanine, valine, pyruvate and
glycochenodeoxycholic acid in the blood plasma. The algorithm also includes concentrations
of lipoproteins, chenodeoxycholic acid, leucine, creatinine, tyrosine, lysine, histidine,
glycocholic acid, the value of mitochondrial oxygen flux JO2R and taurochenodeoxycholic
acid. The PD-2 MiF algorithm consists of 15 variables: lysine concentration, followed by
ketoleucine and pyruvate concentration, and mitochondrial complex | and complex IV
activities. Other variables in the algorithm include histidine concentration, MCAa,
mitochondrial oxygen flux value JO2R (routine), ketovaline concentration, flow value FCRdig
(digitonin), phenylalanine concentration, mitochondrial oxygen flux value JO2U (uncoupler),
and lipoprotein, tryptophan, and tyrosine concentration. At the same time, we note that there
is no difference between the control groups from the point of view of MiF, similarly small and
statistically insignificant is the difference between the group of PD1 and PD2 patients from
the point of view of MiF of peripheral blood leukocytes. The MiF algorithms compiled by us
(at sampling point 0) seem to be accurate and relatively stable regardless of the stage of the
disease. This means that the predictive power of the five strongest predictors varies only
insignificantly with respect to the cumulative predictive power of the algorithm. That is also
why we decided to continue collecting data even after the end of the project. Increasing the
number of probands to N=100 in each subcohort is necessary to test our algorithm in a
clinical setting for routine diagnosis. The predictive power of MiF supermarkers appears to
be the same after one year, while the qualitative composition of PD1 and PD2 MiF
supermarkers oscillates only minimally. As of June 30, 2024, we did not manage to
complete the 3rd phase of the project (monitoring after two years), and we will complete it in
October 2024 (in the first monitoring period). We consider the biggest shortcoming to be
insufficiently robust placement of manuscripts in scientific periodicals, which is partly related
to the prospective nature of the project.
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