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Uplatnenie vysledkov projektu

Vysledky tohto projektu maju potencial mat dolezité uplatnenie v oblasti Studia protilatok a

ich agregacie, a tiez v oblasti prevencie a lieCby chordb suvisiacich s tymito procesmi. Na

zaklade nasho uspesného dokoncéenia projektu a spinenia vSetkych stanovenych ciefov sme

ziskali nové poznatky a vytvorili inovativne technoldgie, ktoré by mohli mat’ nasledujuce

uplatnenie: Farmaceuticky priemysel: Nase Studie stability IgG a identifikacia kritickych

stavov IgG nam umozniuju testovat a vyhodnocovat ucinnost réznych nizkomolekulovych
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zlu€enin ako potencialnych anti-agregacnych latok. Tieto poznatky mozu byt' vyuzité pri
vyvoji novych lie€iv a terapeutickych pristupov na zabranenie agregacii protilatok a
zlepsSenie lieCby ochoreni spojenych s touto problematikou. Biomedicinsky vyskum: Nas
molekulovy senzor, ktory sme vyvinuli, ponuka novy pristup k monitorovaniu a detekcii
stavov IgG protilatok veducich k zhlukovaniu. Tento senzor méze byt vyuzity v
laboratérnych a vyskumnych prostrediach na Studium a analyzu interakcii protilatok a ich
agregacie. Tieto informacie modzu poskytnut’ dolezité poznatky o patogenéze ochoreni a
prispiet’ k objaveniu novych cielov pre terapeutické zasahy. Diagnostika a screening: Nase
metddy merania individualnych molekul a analyzy senzora mézu mat uplatnenie v
diagnostike chordb spojenych s agregaciou protilatok. Napriklad, mézu byt pouzité na
detekciu a monitorovanie protilatok s vy§Sou tendenciou k agregacii, ¢o by mohlo sluzit ako
indikator pre v€asnu diagnézu ochoreni ako su amyloidozy alebo autoimunitné ochorenia.
Biotechnologicky vyvoj: Nase poznatky o Strukture a chovani senzora a jeho reakcii na
rézne podmienky mozu byt vyuzité v biotechnologickom vyvoji a optimalizacii réznych
senzorovych systémov. Tieto technolégie mézu byt aplikované na sledovanie a analyzu
réznych biologickych procesov a interakcii v bunke alebo v prostredi in vitro. Celkovo
mébzZzeme konstatovat, Ze vysledky tohto projektu maju potencial posunut nase poznatky o
protilatkach a ich agregacii dalej. NaSe inovativne technoldgie a poznatky mdzu prispiet’ k
vyvoju novych terapeutickych a diagnostickych pristupov a viest' k pokroku v oblasti
biomedicinskeho vyskumu a biotechnoldgie.

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

Prvym cielom projektu bolo dékladne analyzovat rézne stavy IgG protilatok pomocou
individualnych molekul DnaK Saperonu. Vytvorili sme inovativny molekulovy senzor, ktory
sme kvantitativne popisali pomocou pokrocilych fyzikalnych konceptov a nasledne sme ho
vyuzili na kinetické modelovanie. Tento senzor sa ukazal byt velmi charakteristicky a
inovativny, a preto sme sazamerali na identifikaciu novych nizkomolekulovych zlu¢enin,
ktoré by mohli zabranit agregacii protilatok.

V ramciciela 1 sme mali dve paralelné vetvy. V jednej sme sledovali individualne molekuly
pomocou optickej pinzety a v druhej sme vyuzivali tradi¢né metody, ako je UV-VIS
spektroskopia a mikrokalorimetria, na skumanie stability IgG. Tieto dve vetvy sme nasledne
porovnavali, ¢o nam umoznilo kriticky zhodnotit nas pristup. Vykonali sme viacero
experimentov vratane purifikacie senzora, testovania dlhodobych merani, pripravy nového
senzoras réznymi Strukturdlnymi zmenami a optimalizacie podmienok merania. Tiez sme
vykonali merania a kalibraciu senzora pomocou peptidového fragmentu a tepelne
poSkodenych protilatok. V ramci ciela 2 sme sa zaoberali vyvojom teoretickych konceptov
pre analyzu fluktuujuceho molekulového senzora. Pouzili sme Markovove modely na
identifikaciu jednotlivych stavov senzora a pravdepodobnosti prechodov medzi nimi. Okrem
toho sme vyuzili sériové autokorelacie a analyzu distribuénych momentov na kvantitativnu
analyzu a hodnotenie senzora. Vlykonali sme aj kinetické modelovanie senzora a porovnali
sme ho s experimentalnymi udajmi. Ciel 3 sazameriaval na identifikaciu nizkomolekulovych
zlucenin, ktoré by mohli zabranit zhlukovaniu IgG. Vykonali sme dékladné Studie stability
IgG a identifikovali sme kritické stavy IgG. Na zaklade tychto poznatkov sme testovali rézne
kniznice nizkomolekulovych latok a hladali sme nové anti-agregacné zluceniny. Pouzili sme
konvenéné metddy aj nas Saperonovy senzor na monitorovanie a analyzu efektu tychto
latok na teplotnu stabilitu IgG. Analyzovali sme tiez u€inky kombinacii viacerych anti-
agregacnych latok.Celkovo sme dosiahli vSetky stanovené ciele projektu. Tento projekt nam
poskytol hibSie porozumenie stavov IgG protilatok a umoznil nam identifikovat nové
nizkomolekulové zlu¢eniny s anti-agrega¢nymi vlastnostami. Nase prace prispievaju k
rozvoju poznatkov v oblasti Studia protilatok a mézu mat potencialne aplikacie v oblasti
prevencie a lie€by choréb suvisiacich s agregaciou protilatok.

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

The first objective of the project was to thoroughly analyze different states of IgG antibodies
using individual molecules of the DnaK chaperone. We developed an innovative molecular
sensor, which we quantitatively described using advanced physical concepts, and
subsequently applied it for kinetic modeling. This sensor has proven to be highly
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characteristic and innovative, leading us to focus on the identification of new low-molecular-
weight compounds that could prevent antibody aggregation. Under objective 1, we had two
parallel branches. In one branch, we monitored individual molecules using optical tweezers,
while in the other branch, we utilized traditional methods such as UV-VIS spectroscopy and
microcalorimetry to investigate the stability of IgG. We then compared these two branches,
which allowed us to critically evaluate our approach. We conducted several experiments,
including sensor purification, long-term measurement testing, preparation of a new sensor
with various structural modifications, and optimization of measurement conditions. We also
performed measurements and calibration of the sensor using peptide fragments and
thermally damaged antibodies. Objective 2 focused on the development of theoretical
concepts for analyzing the fluctuating molecular sensor. We employed Markov models to
identify individual sensor states and transition probabilities between them. Additionally, we
utilized serial autocorrelations and analysis of distribution moments for quantitative analysis
and evaluation of the sensor. We also performed kinetic modeling of the sensor and
compared it with experimental data. Objective 3 aimed at identifying low-molecular-weight
compounds that could prevent IgG clustering. We conducted comprehensive studies on IgG
stability and identified critical IgG states. Based on these findings, we tested various libraries
of low-molecular-weight substances and searched for new anti-aggregation compounds. We
used conventional methods to monitor and analyze the effects of these substances on the
thermal stability of IgG. We also analyzed the effects of combinations of multiple anti-
aggregation compounds.

Overall, we achieved all the set objectives of the project. This project provided us with a
deeper understanding of IgG antibody states and enabled us to identify new low-molecular-
weight compounds with anti-aggregation properties. Our work contributes to the
advancement of knowledge in the field of antibody studies and holds potential applications
in the prevention and treatment of antibody aggregation-related diseases.
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