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Prof. Dr. Ing. Julie Hamackova, doktor chemickych véd, patfila k prvnim Zendm studujicim
na technickych vysokych $kolach v Ceskoslovensku. Byla prvnim chemikem, ktery se u nas vénoval
vyhradné chemii odpadni vody. Vyznamné se podilela na vyvoji technologii v Cistirné odpadnich
vod v Bubenci. Béhem své védecké kariéry nashromazdila mnoho materialu pro pozdéjsi knizni
publikace a téz se starala o vychovu novych odbornikd, vypracovala podrobné predpisy pro praci
na rozborech vody. Je povazovana za zakladatelku ¢eské hydrochemie.

1. dubna 1954 byla jako vibec prvni Zena na vysokych skolach technickych jmenovana profesorem
chemie vody. V roce 1955 ji byla udélena védecka hodnost doktora chemickych véd a vyznamenani
za vynikajici praci. Ucastnila se i fizeni VSCHT Praha: v letech 1955/56 byla prodékanem
aodr. 1957 do r. 1959 dékanem Fakulty technologie paliv a vody.
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Rezistence E. coli na plazmatem aktivovanou
vodu

Resistance of E. coli to plasma activated water

Bc. Lucie Dorazilova
Fakulta chemicko-inzenyrska

Bakterie Escherichia coli je pivodcem mnoha béznych infekci ¢lovéka, véetné zanétu mocovych
cest (UTI). Tyto infekce se vSak neprojevuji u vSech osob stejné, vyrazné Castéji postihuji Zeny nez
muZze, coz souvisi predevsim s anatomickou stavbou zenského mocového Ustroji. Zaroven byvaji
Zeny Casto vystaveny i opakovanym epizodam UTI, coz mlze negativné ovliviiovat kazdodenni
aktivity a celkovou kvalitu zZivota. Prfi vyzkumu i klinické praxi je tedy velice vhodné prihlizet
i problematice genderu pfi diagnostice a nasledném vybéru vhodné 1éCby.

Lécba UTI spocivéa prevazné v podavani antibiotik, coz u opakovanych zanétl vede k vétSimu riziku
vzniku antibiotické rezistence. Bakterialni rezistence na antibiotika predstavuje v sou¢asné dobé
velkou vyzvu pro zdravotnictvi a dle WHO se jedna o jednu z nejvétSich globalnich hrozeb lidstva.
Plazmatem aktivovana voda (PAW) se jevi jako perspektivni metoda oSetfeni vyuzivajici reaktivni
kyslikové a dusikové castice generované ve vodé netermalnim plazmatem kinhibici bakterii.
Dosud nebylo systematicky prozkoumano, zda na tuto metodu oSetfeni vznika rezistence. PAW
pouzivana v této praci vznika plsobenim koronového vyboje v konfiguraci hrot-hladina v rezimu
prechodové jiskry na destilovanou vodu.

Cilem této prace je ovéreni moznosti vzniku rezistence na PAW u bakterie E. coli. Pro srovnani byla
E. coli oSetfovana i chloramfenikolem. Chloramfenikol byl zvolen jako pozitivni kontrola - E. coli si
na toto antibiotikum vytvafi rezistenci.

Escherichia coli causes many common human infections, including urinary tract infections (UTIs). These infections do not
affect all individuals in the same way; they occur significantly more often in women than in men, primarily due
to anatomical differences in the female urinary tract. Women also tend to experience recurrent episodes of UTIs, which
can negatively impact daily activities and overall quality of life. Therefore, in both research and clinical practice, it is
important to consider gender-related factors when diagnosing and selecting appropriate treatment.

Treatment of UTIs relies primarily on the administration of antibiotics, which, in the case of recurrent infections,
increases the risk of developing antibiotic resistance. Bacterial resistance to antibiotics currently poses a major
challenge for healthcare and, according to the WHO, represents one of the greatest global threats to humanity.
Plasma-activated water (PAW) appears to be a promising treatment method, utilizing reactive oxygen and nitrogen
species generated in water by non-thermal plasma to inhibit bacteria. It has not yet been systematically investigated
whether this treatment method can induce resistance. The PAW used in this study is produced by exposing distilled
water to a corona discharge in a point-to-plane configuration operating in the transient spark regime.

The aim of this work is to evaluate the potential development of resistance to PAW in E. coli. For comparison, E. coli was
also treated with chloramphenicol. Chloramhenicol was chosen as positive reference - E. coli is able to develop
resistance to this antibiotic.



Cytotoxicita kolchicinu v kombinaci
s vybranym inhibitorem P-glykoproteinu
v bunkach rakoviny prsu

Cytotoxicity of colchicine in combination with a selected
P-glycoprotein inhibitor in breast cancer cells

Bc. Siyeon Ashley Jeong
Fakulta potravinarské a biochemické technologie

Rakovina zlstava jednou z hlavnich pfi¢in dmrtnosti na celém svété, pricemz rakovina prsu je
nejc¢astéji diagnostikovanym nadorovym onemocnénim u Zen. Ackoli rakovina prsu postihuje
primarné zeny, vyskytuje se i u muzd. Rakovina prsu u muzll je vzacna, ale v poslednim desetileti
vykazuje rostouci incidenci, zatimco mira preziti zlistava trvale nizsi nez u Zen. V tomto vyzkumu
jsme studovali, zda lze protinadorovou aktivitu kolchicinu zvysit sou¢asnym podavanim inhibitor(
P-glykoproteinu (P-gp), a to vybraného anilinopyrimidinového a alkaloidového derivatu v bunécné
linii trojité negativniho karcinomu prsu UFH-001 a jeho varianté rezistentni ke kolchicinu UFH-
001R. Vzhledem k tomu, Ze kolchicin je substratem P-gp, lékova rezistence zprostfedkovana
efluxem P-gp omezuje jeho terapeuticky potencidl. Vysledky tohoto vyzkumu ukazuji,
Ze anilinopyrimidinovy derivat zvySuje cytotoxicitu kolchicinu G¢innéji nez alkaloidovy derivat
v obou bunécnych liniich, pricemz nejsilnéjsi synergicky ucinek byl pozorovan po 72 h oSetreni.
Tato zjisténi naznacuji, ze inhibice P-gp, zejména prostfednictvim anilinopyrimidinového derivatu,
by mohly pomoci prekonat rezistenci nadorovych bunék ke kolchicinu.

Cancer remains one of the leading causes of mortality worldwide, with breast cancer being the most commonly
diagnosed cancer in women. Although breast cancer primarily affects women, it also occurs in men. Male breast cancer
is rare but has shown an increasing incidence over the past decade, while survival rates remain consistently lower than
in women. This research investigates whether the anticancer activity of colchicine can be improved by co-administration
with the P-glycoprotein (P-gp) inhibitors from an anilinopyrimidine and alkaloid class of compounds in the triple-
negative breast cancer cell line UFH-001 and its colchicine-resistant variant UFH-001R. Since colchicine is a P-gp
substrate, drug resistance mediated through efflux by P-gp limits its therapeutic potential. The results of this research
show that the anilinopyrimidine derivative enhances colchicine cytotoxicity more effectively than the alkaloid one in
both cell lines, with the strongest synergistic effect observed after 72 h of treatment. These findings suggest that P-gp
inhibition, particularly through the anilinopyrimidine derivative, may help overcome colchicine resistance in breast
cancer cells.



Vyvoj a overeni multiplexni RT-gPCR
pro detekci a kvantifikaci rotaviru

Development and validation of multiplex RT-qPCR for the detection
and quantification of rotaviruses

Bc. Kamila Klementova
Fakulta potravinarské a biochemické technologie

Rotavirové infekce predstavuji zatéz pro verejné zdravi a jejich dopady mohou vykazovat urcité
rozdily mezi muzi a Zenami v riznych obdobich zivota. Odborné studie uvadeéji, ze u velmi malych
déti byva incidence rotavirové enteritidy vyssi u chlapcl nez u divek. Tyto rozdily jsou podminény
biologickymi faktory (pohlavi), kdy zeny disponuji siln&jsi imunitni odpovédi na virovou infekci.
Do statistik vSak vstupuiji i sociokulturni aspekty (gender). Nékteré studie naznacuji, Ze pozorované
odliSnosti mohou souviset spiSe s mirou hospitalizace nebo pravdépodobnosti detekce infekce,
napriklad vdusledku castéjSiho odesilani chlapcli k vySetfeni, nez se skutecnou incidenci
onemocnéni. Vdospélosti se pomér obraci avyssi incidence je pozorovdna u Zen, coz je
pripisovano jejich genderové roli a CastéjSimu kontaktu s infikovanymi détmi. Genderové aspekty
se promitaji i do diagnostiky, kdy o vyhledani péce u déti rozhoduji prevazné matky, coz maze
ovliviiovat rychlost a pravdépodobnost detekce infekce. Roli hraji také socialni normy a stud
spojeny s odbérem biologického materialu, ktery miize zejména u dospélych vést k odmitani
vySetreni.

Vzhledem k témto faktordm se jako velmi pfinosné jevi monitorovani odpadnich vod, které
umoziuje sledovat cirkulaci rotavirll v populaci nezavisle na individualnim chovani pacientd
¢i jejich vyuzivani zdravotni péce. Detekce viru ve vzorcich vod z rizikovych budov ¢i ¢asti mést
muze vyznamné pfispét kvcasnému zachytu vyskytu CciSifeni infekce. Presna detekce
a kvantifikace vird v odpadnich i klinickych vzorcich je rovnéz nezbytnd pro hodnoceni rizik
pfenosu nemoci a ochranu rizikovych skupin i pecujicich osob.

Cilem této prace byl vyvoj rychlé a citlivé multiplexni RT-gPCR metody pro sledovani RNA rotavird
(pfedevsim séroskupiny A), aplikovatelné jak pro monitoring environmentalnich vzorkd, tak
pro klinickou diagnostiku. V ramci feSeni byla navrzena synteticka sekvence dsDNA urcena jako
kontrolni a standardni material pro vyvijenou metodu a byla hodnocena jeji stabilita v roztocich
s cilem zajistit prfesnou kvantifikaci. Nasledné bylo pomoci standard( i realnych vzork(l provedeno
testovani konfiguraci multiplexnich reakci zamérenych na detekci rotavirQ, véetné ovéreni metody
na avirulentnich c¢asticich Rotaviru A. Dale byl navrzen multiplexni systém pro paralelni detekci
a kvantifikaci iostatnich séroskupin lidskych rotavirl. Vyvinutd metoda ma potencial nejen
pro v€asné varovani pred epidemiemi na tUrovni komunit, ale i pro studium rozdild miry vylu¢ovani
viru, coz mlze prispét k lepSimu zohlednéni biologickych a genderovych faktord pfi ochrané
rizikovych skupin.

Rotavirus infections represent a significant public health burden, and their impact may vary between males and females
at different stages of life. Scientific literature indicates that among infants and young children, the incidence of rotavirus
enteritis is typically higher in boys than in girls. These disparities are driven by biological factors (sex), as females mount
a stronger immune response to viral infection. However, sociocultural aspects (gender) also influence these statistics.
Some studies suggest that observed differences may stem more from hospitalization rates or the probability
of detection—for example, due to a higher tendency to seek medical care for boys—than from the actual incidence



of the disease. This trend reverses in adulthood, where a higher incidence is observed in women, attributed to gender
roles and more frequent contact with infected children. Gender aspects also affect diagnostics; as mothers are primarily
responsible for decisions regarding pediatric care, this can influence the speed and probability of infection detection.
Social norms and embarrassment associated with biological specimen collection also play a role, potentially leading to
arefusal of testing, particularly among adults.

Given these factors, wastewater surveillance appears highly beneficial, enabling the monitoring of rotavirus circulation
in the population independently of individual patient behaviour or healthcare utilization. The detection of the virus
in water samples from high-risk facilities or specific urban areas can significantly contribute to the early detection
of outbreaks and infection spread.

Accurate detection and quantification of viruses in wastewater and clinical samples are essential for assessing disease
transmission risks and protecting caregivers and at-risk groups. The aim of this study was to develop a rapid and
sensitive multiplex RT-gPCR method for monitoring rotavirus RNA (primarily serogroup A), applicable to both
environmental sample monitoring and clinical diagnostics. To achieve this, a synthetic dsDNA sequence was designed as
a control and standard material for the developed method, and its stability in solutions was monitored to ensure
accurate quantification. Subsequently, standards and real samples were used to test multiplex reaction configurations
designed to detect rotaviruses, including the validation of the method on avirulent Rotavirus A particles. Furthermore,
a multiplex system was designed for the parallel detection and quantification of other serogroups of human rotaviruses.
The developed method holds potential not only for community-level epidemic early warning but also for investigating
variations in viral shedding. This will enable better consideration of biological and gender-related factors
in the protection of at-risk groups.



Voda a gender: od urceni role ve spolecnosti
k rozdilnym zdravotnim rizikim

Water and gender: from determining roles in society to different
health risks

Ing. Martina Martinkova
Fakulta technologie ochrany prostredi

Voda je klicova komodita ovliviujici vSechny aspekty lidského Zivota. Nedostatek pitné vody
prinasi nejen zdravotni rizika, ale také vyznamné formuje spolecenské role, zejména postaveni zen
v komunitach, kde je zajisténi vody jejich kazdodenni cinnosti. Naopak regiony s dostatkem pitné
vody se potykaji s novymi vyzvami spojenymi s kvalitou vody, mezi které patfi také vedlejsi
produkty dezinfekce (DBPs).

Tato prace se zaméfuje na propojeni socialnich a technologickych aspektl vody. V prvni &asti
mapuje vliv nedostatku vody na postaveni Zen ve spolecnosti, ve druhé Casti analyzuje rozdily
v expozici a zdravotnich rizicich DBPs mezi pohlavimi. V experimentalni ¢asti se prace soustredi
na optimalizaci procest Upravy vody s cilem minimalizovat vznik DBPs a identifikovat rizikové
slozky prirodnich organickych latek (NOM) v surové vodé, které jejich tvorbu podporuiji.

Water is a key commodity that affects all aspects of human life. A lack of drinking water not only poses health risks, but
also significantly shapes social roles, especially the position of women in communities where securing water is their daily
activity. On the other hand, regions with enough drinking water face new challenges related to water quality, including
disinfection by-products (DBPs).

This work focuses on the interconnection between the social and technological aspects of water. The first part maps
the impact of water scarcity on the position of women in society, while the second part analyzes differences in exposure
and health risks of DBPs between the sexes. The experimental part of the thesis focuses on optimizing water treatment
processes to minimize the formation of DBPs and identify the risk components of natural organic matter (NOM) in raw
water that promote their formation.
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Antiproliferacni ucinek kolchicinu
s vybranymi modulatory autofagie na prsni
nadorové bunky

Antiproliferative effect of colchicine with selected autophagy
modulators on breast cancer cells

Bc. Katerina Sedlackova
Fakulta potravinarské a biochemické technologie

Rakovina prsu je celosvétové nejcastéji diagnostikovanym nadorovym onemocnénim u zen. Jeji
agresivni podtyp, trojité negativni karcinom prsu, se vyznacCuje vysokou mirou recidivy
a nepfiznivou prognozou. Standardni lécba je limitovana zavaznymi nezadoucimi Gcinky ékd
arychlym rozvojem lékové rezistence. Alternativou je kombinacni |é¢ba zalozena na indukci
cytotoxické autofagie vrakovinnych bunkach. Cilem prace bylo identifikovat synergické
cytotoxické kombinace kolchicinu s vybranymi induktory autofagie, derivatem mevastatinu
a acridinu, v bunécné linii trojité negativni rakoviny prsu (UFH-001). Byly nalezeny ucinné
kombinace kolchicinu s obéma vybranymi latkami, které v téchto bunkach pasobily synergickym
cytotoxickym ucinkem. Tyto kombinace byly nasledné studovany také v bunkach rezistentnich
ke kolchicinu (UFH-001 R) s cilem identifikovat koncentrace schopné prekonat |ékovou rezistenci.
Morfologické zmény mikrotubult v burikdch UFH-001 a UFH-001 R po oSetfeni kolchicinem byly
rovnéz zkoumany metodou fluorescencni mikroskopie se stimulovanou depleci emise. Ziskané
vysledky by mohly napomoci klepSimu pochopeni role cytoprotektivni autofagie v trojité
negativnim karcinomu prsu. Navazujici vyzkum by rovnéz mohl objasnit mechanismus vzniku
rezistence bunék vici kolchicinu v tomto typu rakoviny.

Breast cancer is the most commonly diagnosed cancer in women worldwide. Its aggressive subtype, triple-negative
breast cancer, is characterized by a high recurrence rate and poor prognosis. Standard treatment is limited by serious
side effects of drugs and rapid development of drug resistance. An alternative is combination therapy based
on the induction of cytotoxic autophagy in cancer cells. The aim of this study was to identify synergistic cytotoxic
combinations of colchicine with selected autophagy inducers, mevastatin derivative and acridine, in a triple-negative
breast cancer cell line (UFH-001). Effective combinations of colchicine with both selected substances were found to have
a synergistic cytotoxic effect in these cells. These combinations were subsequently studied in colchicine-resistant cells
(UFH-001 R) to identify concentrations capable of overcoming drug resistance. Morphological changes in microtubules
in UFH-001 and UFH-001 R cells after treatment with colchicine were also examined using stimulated emission depletion
fluorescence microscopy. The results obtained could contribute to a better understanding of the role of cytoprotective
autophagy in triple-negative breast cancer. Follow-up research could also elucidate the mechanism of cell resistance
to colchicine in this type of cancer.



Protinadorové ucinky mitotického jedu
s modulatory autofagie v bunkach
karcinomu prsu

Anticancer effects of mitotic poison with autophagy modulators in breast
carcinoma

Bc. Katerina Svobodova
Fakulta potravinarské a biochemické technologie

Nadorova onemocnéni jsou pricinnou jednoho ze Sesti Umrti na svété, pficemz rakovina prsu tvofi
témér 20 % z téchto pripad(l. Je tak nejcastéji diagnostikovanym naddorovym onemocnénim u Zen,
které je az ve tretiné pfipadl spojeno s vyskytem metastaz. U muzl je vyskyt karcinomu prsu
v pozdéjSim stadiu nemoci a na pocet diagnostikovanych pripadl tak pripada vyssi mortalita.
Vysoka mortalita je u obou pohlavi navic spojena s vyskytem bunék trojité negativniho karcinomu
prsu, které postradaji receptory, na néz se soustreduje bézna lécba. V tomto typu rakoviny je proto
nutny ndavrat k chemoterapeutikim cilicim na rychlé déleni nadorovych bunék. Takovym
chemoterapeutikem by mohl byt kolchicin, coz je mitoticky jed, ktery inhibuje dynamickou
nestabilitu mikrotubuld a zastavuje tak bunécny cyklus. Limitaci jeho vyuzZiti v [é¢bé karcinomu
prsu je potencialni vznik rezistence nadorovych bunék, ¢asto zpusobené cytoprotektivni autofagii,
pomoci které jsou odstrafiovany kolchicinem poskozené ¢&asti bunky. Pro potlaceni této
cytoprotektivni autofagie jsme kombinovali kolchicin s vybranym inhibitorem autofagie za tcelem
dosazeni synergického cytotoxického Ucinku v bunikach trojité negativniho karcinomu prsu (UFH-
001). Druhym studovanym pfistupem, jak zastavit bunécné déleni byla hyperindukce autofagie
pusobenim kolchicinu s vybranym induktorem autofagie. Vétsi potencial v navozeni bunécné smrti
téchto bunék vykazovala pravé indukce cytotoxické autofagie, a to jak po 24 tak i po 72 h. Po 72h
oSetreni bylo dokonce dosazeno synergického cytotoxického Ucinku i v bunkach trojité negativni
rakoviny prsu rezistentni ke kolchicinu (UFH-001 R). Indukci cytotoxické autofagie by tak mohlo
byt dosazeno bunécné apoptézy nadorovych bunék nejen vbunikach trojité negativniho
karcinomu prsu senzitivnich ke kolchicinu, ale také v nadorovych bunkach s multilékovou
rezistenci, coz by do budoucna mohlo zlepsit prognézu na vyléceni pacientl stimto typem
agresivniho nadoru.

Cancer is the cause of one in six deaths worldwide, with breast cancer being responsible for nearly 20 % of these cases.
This makes it the most common cancer type among women, associated with metastasis in up to one-third of cases.
In men, the incidence of breast cancer is significantly lower than in women, however, the diagnosis often comes
at a later stage, leading to higher mortality rates relative to the number of diagnosed cases. In both genders, high
mortality is associated with the presence of triple-negative breast cancer cells, which lack receptors that are targets
for standard treatment. In this type of cancer, it is therefore necessary to return to chemotherapeutic agents that targets
rapidly dividing tumor cells. A potential chemotherapeutic agent for treating this aggressive cancer type could be
colchicine, a mitotic poison that causes cell apoptosis by inhibiting microtubule polymerization, which mainly affects
rapidly dividing cancer cell lines. A limitation of its use in breast cancer treatment is the development of resistance,
commonly driven by cytoprotective autophagy, which helps to degrade the colchicine-damaged cell parts. To suppress
this cytoprotective autophagy, we investigated the combinatory effects of colchicine in co-treatment with selected
autophagy inhibitor to achieve synergistic cytotoxic effect in triple-negative breast cancer cells (UFH-001). The second



studied approach to stop cell division was the hyperinduction of autophagy caused by colchicine in combination with
autophagy inducer. The induction of cytotoxic autophagy showed greater potential for inducing cell death, both after
24 and 72 hours. Moreover, after 72 hours, a synergistic cytotoxic effect was achieved even in colchicine-resistant triple-
negative cancer cell line (UFH 001 R). Through the induction of cytotoxic autophagy, we could potentially achieve cell
apoptosis of cancer cells not only in colchicine-sensitive triple-negative breast cancer cells, but also in multidrug-
resistant cancer cells, which could improve the future prognosis for patients suffering from this type of aggressive tumor.



Pouziti fosforylované celuldzy
pro selektivni sorpci lithia
z kontaminovanych vod

Use of phosphorylated cellulose for selective sorption of lithium
from contaminated waters

Bc. Adéla Vykydalova
Fakulta technologie ochrany prostredi

Tento vyzkum se zamérfuje na vyvoj a hodnoceni modifikované celulézy pro selektivni
odstranovani lithia z vodnych roztokd. Kontaminace lithiem se stava rostoucim environmentalnim
problémem v disledku zvySené vyroby baterii a nespravného nakladani s odpady. Expozice lithiu
ma vliv i na lidské zdravi, pficemz vyzkumy prokazaly rozdily mezi pohlavimi. Zeny maji tendenci
vykazovat vyssi koncentrace lithia a odlisSné zdravotni komplikace ve srovnani s muzi. Fosforylaci
celulézy se zavadéji funkéni skupiny, které zvysuji jeji afinitu k iontdm lithia, ¢imz se ziskava
udrzitelna a biologicky rozlozitelna alternativa k syntetickym polymerdm. Studie zkouma pfipravu
a charakterizaci fosforylované celulézy, nasledovanou sorpcnimi experimenty s pouzitim
modelovych vod obsahujicich lithium. Pfedbézné vysledky naznacuiji slibnou ucinnost absorpce
lithia a potencial pro regeneraci a opétovné pouziti materialu. Cilem projektu je pfispét k vyvoji
sorbentu vhodného pro aplikace v oblasti zpétného ziskavani zdrojl a cirkularniho hospodareni
s vodou.

This research focuses on the development and evaluation of modified cellulose for the selective removal of lithium from
aqueous solutions. Lithium contamination has become a growing environmental concern due to increased battery
production and improper waste management. Lithium exposure affects human health, with research demonstrating
gender-specific differences. Women tend to exhibit higher lithium concentrations and different health morbidities
compared to men. Phosphorylation of cellulose introduces functional groups that enhance its affinity toward lithium
ions, providing a sustainable and biodegradable adsorbent alternative to synthetic polymers. The study investigates
the preparation and characterization of phosphorylated cellulose, followed by sorption experiments using model
lithium-containing waters. Preliminary results indicate promising lithium uptake efficiency and potential for material
regeneration and reuse. The project aims to contribute to the development of sorbent material suitable for resource
recovery and circular water management applications.



