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Drage studentice i dragi studenti doktorskih studija,

veliko mi je zadovoljsto pozdraviti vas na petom jubilarnom Simpoziju doktoranda PMF-a.
Izrazito me veseli da smo, unato€ svim izazovima koje je zadnja godina pred nas stavila, uspjeli
se okupiti i organizirati jo$ jedan u nizu simpozija doktorskih studenata.

Kako to prili¢i obljetnicama, i ovo smo peto izdanje Simpozij nadogradili te po prvi puta
Simpozij odrzavamo tijekom dva dana. Osim toga, ove smo godine pozvali i doktorske
studente ne samo izvan PMF-a vec i izvan naSe drZzave da vam se pridruZe i podijele s vama
zadovoljstvo izlaganja svojih znanstvenih rezultata te ¢ari istraZivanja i bavljnja znanos$¢u. Kako
bismo omogucili sto ve¢em broju studenata doktorskih studija da se pridruze Simpoziju, ali i
svima vama jo$ malo podigli letvicu u vasoj doktorskoj izobrazbi te vas tako Sto bolje pripremili
za sve izazove koji vas Cekaju na vasem istrazivackom i znanstvenom putu, omogudili smo
prezentaciju vasih rezultata i na engleskom jeziku, koju izrazito preporucujemo.

No, svakako, ovoga Simpozija sa svim njegovim proSirenjima i nadgradnjama ne bi bilo da
nema vas i vase Zelje za istrazivanjem, vaseg entuzijazma i znanstvene radoznalosti koja je
iznjedrila brojne kvalitetne rezultate, a radi kojih ste ovaj vikend ovdje i koje éete, vjerujem, s
ponosom predstaviti svojim kolegama, mentorima i nastavnicima iz svojih ali i srodnih
znanstvenih podrucja. Koliko vama studentima doktorskih studija ovaj Simpozij znaci govore i
brojke vas koji ste se prijavili kako biste svoje uspjehe u znanstvenom istraZivanju podijelili s
drugima, ali i vas koji ste se prijavili kako biste poslusali rezultate drugih i time pruzili podrsku
jedni drugima na zajednickom znanstvenom putu. A kakav taj put obi¢no biva, da je pun
uspona i padova, velikog broja uli¢ica i slijepih ulica, s tek mozda po kojom brzom cestom ili
precicom, u potpunosti razumijemo i mi seniorniji koji smo tim istim putem prosli prije vas. |
zato vam mozZemo poruciti, hodajte tim putem Siroko otvornih ociju i nemojte nikada izgubiti
mladenacku zaigranost i znatizelju, ne odustajete prerano, vjerujte svojim idejama i idealima,
ali i poslusajte savjete onih koji su putem krocili prije vas. Iskoristite svaku moguénost da
prikupite znanje i iskustvo i ponesete ga sa sobom, jer put je dugiizazovan, a znanje i iskustvo
bit ¢e vasi najvjerniji suputnici na tom putu. No, isto tako, ne zaboravite, ovaj put donosi brojne
nagrade i ispunjenja, a svaki sljedeéi uspjeh vas osnazuje, izgraduje i budi Zelju za osvajanjem
novih vrhunaca!

A samo jedan od takvih vrhunaca osvojile su danas i vase kolegice iz Organizacijskog odbora.
Nakon vise mjeseci neumornog rada i svih izazova koje su na tom putu morale svladati, dovele
su ovaj Simpozij do njegove realizacije, na ¢emu im od srca Cestitam i zahvaljujm! A svima
vama koji ste se okupili, u ime Znanstvenog i Organizacijskog odbora Simpozija Zelim uspjeSan
i ugodan znanstveni vikend na PMF-u.

Q Dyatowd

Izv. prof. dr. sc. Marijana Dakovi¢
prodekanica za znanost i doktorske studije



Dear PhD Students,

It is my great pleasure to welcome you to the fifth Faculty of Science PhD Student Symposium.
I am extremely happy that, despite all the challenges that the last year has put before us, we
managed to gather and organize another edition of Symposium and celebrate its fifth
anniversary.

As it usually goes with anniversaries, we have here as well introduced some novelties and
upgraded Symposium to a two-day meeting. Besides, we are inviting PhD students from and
outside Croatia to join you in sharing the excitement of doing science and presenting research
findings. To be in a position to invite a larger number of PhD students to the Symposium, but
also to raise the standards of your PhD training and prepare you for all the challenges that
await you on your scientific path, we have made this Symposium bilingual, and warmheartedly
welcome your presentations in English.

But despite all the novelties and upgrades, it is certainly you who make this Symposium
possible! You and your desire, enthusiasm and scientific curiosity that has yielded loads of
high-quality results, which you are here this weekend for, and which, | believe, you will be
proudly presenting to your colleagues, mentors, and teachers from your own and related
scientific fields. And what this Symposium means to you is clearly visible in the overall
attendees’ numbers, the number of those of you who will present, but also those of you who
applied just to attend Symposium and supporting your colleagues on the scientific path you
all just stepped on. But how this path looks like? It is certainly not the straight one, but rather
full of ups and downs, full of smaller and larger dead-end streets, with maybe only a few fast
roads or shortcuts. Although it mostly seems to you that we (seniors) are not aware of a large
number of downs and dead-end streets, we ensure you, we walked the same path before you.
Any suggestions? Certainly, yes! Walk this path with eyes wide open, and never, never lose
your youthful playfulness and curiosity, do not give up too early, believe in your ideas and
ideals, but also listen to advice of those who walked the path before you, and you will soon
find out how enjoyable this path is. Moreover, take every opportunity to gain knowledge and
experience, as the journey is challenging, and the knowledge and experience proved to be the
most helpful and faithful companions on this trip. Once in such good company, surrounded
with helpful and faithful friends, this journey brings plenty rewards and fulfillments, with each
success empowering you, and awakening your desire to climb higher and conquer new
heights!

And only one of those heights was conquered today by your colleagues from the Organizing
Committee. After several months of tireless and dedicated work, and all the challenges that
had to be overcome along the way, they brought this Symposium to its realization, for all of
you to gather and have wonderful and enjoyable time together. | sincerely congratulate them!
And to all of you who have gathered to make this Symposium happen, on behalf of the
Scientific and Organizing Committee of the Symposium, | wish you a successful and pleasant
scientific weekend at the Faculty of Science.

Q. N leov'

Assoc. Prof. Marijana Dakovié
Vice-Dean for Science and Doctoral Studies
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Detaljni program Simpozija
Detailed Symposium Program

SUBOTA 24. travnja 2021. g.
SATURDAY April 24, 2021

8:30- Registracija — Registration

9:00-9:15 Svecano otvaranje Simpozija — Symposium Opening

Pozvano predavanje 1 — Invited Lecture 1

prof. dr. sc. MARIJAN HERAK

SEIZMOLOGIJA KAO MULTIDISCIPLINARNA ZNANOST — RECENTNI PRIMJERI
9:15-9:45 ISTRAZIVANJA POTRESA KOD ZAGREBA | PETRINJE 2020./2021. GODINE —
SEISMOLOGY AS A MULTIDISCIPLINARY SCIENCE — RECENT EXAMPLES OF
STUDIES OF EARTHQUAKES NEAR ZAGREB AND PETRINJA IN 2020/2021

Moderatorica — Moderator: doc. dr. sc. Kristina Pikelj

Sekcija 1: Usmena i mikro-izlaganja
9:45-11:15 Section 1: Oral and Flash Presentations

Moderatorica — Moderator: Valerija Butorac

“®. TENA CADEZ: BUTIRILKOLINESTERAZA — BIJEG IZ ACETILKOLINESTERAZINE SJENE
KAO PSEUDOKATALITICKO BIOCISTILO ZIVCANIH OTROVA —

9:45-9:55
BUTYRYLCHOLINESTERASE- STEPING OUT OF ACETYLCHOLINESTERASE'S SHADOW
AS PSEUDOCATALYTIC BIOSCAVENGER OF NERVE AGENTS (0-K1)
) IVA KOKOTOVIC: UCINAK VISESTRUKIH STRESORA NA VODENE KUKCE: $TO
9:55-10:00 MOZEMO NAUCITI 1Z LABORATORIJSKOG POKUSA? — MULTIPLE STRESSOR

EFFECTS ON STREAM AQUATIC INSECTS: INSIGHTS FROM A MICROCOSM
EXPERIMENT (M-B1)
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10:00-10:05

VALERUJA BEGIC: EKSPRESIJA GENA CIRKADIJANOG RITMA KOD NEMODELNIH

KUKACA — CIRCADIAN GENE EXPRESSION IN NON-MODEL INSECTS (M-B2)

10:05-10:15

Y MIRNA SVOB: JEDNODIMENZIONALNI MODEL RASPODJELE VODE U TLU KRSKOG

PODRUCJA — ONE-DIMENSIONAL HYDROLOGICAL MODEL OF WATER CONTENT IN
KARST SOIL (O-GL1)

10:15-10:20

ANA MATOSEVIC: DIZAIN, SINTEZA | BIOLOSKA EVALUACIJA SPOJEVA KAO
LIJEKOVA AKTIVNIH U CENTRALNOM | PERIFERNOM ZIVCANOM SUSTAVU —
DESIGN, SYNTHESIS AND BIOLOGICAL EVALUATION OF COMPOUNDS AS ACTIVE
DRUGS IN THE CENTRAL AND PERIPHERAL NERVOUS SYSTEM (M-K1)

10:20-10:30

PAULA DRAGICEVIC: PROMJENE U MIKROBIOMU USPJESNE INVAZIVNE STRANE
VRSTE, SIGNALNOGA RAKA, DUZ NJENOG INVAZIVNOG AREALA — CHANGES IN
THE MICROBIOME OF A SUCCESSFUL INVADER, THE SIGNAL CRAYFISH, ALONG ITS
INVASION RANGE (0-B1)

10:30-10:35

L/

ENA PRITISANAC: DIVERZITET EPIFITSKIH BAKTERIJSKIH ZAJEDNICA PRONADENIH
NA SMEDIM ALGAMA SJEVERNOG JADRANA — DIVERSITY OF EPIPHYTIC BACTERIAL
COMMUNITIES FOUND ON NORTHERN ADRIATIC FUCACEN SPECIES (M-01)

10:35-10:40

2/ MATEJ PERANIC: KVANTNA KOMUNIKACIJA POMOCU PAROVA KVANTNO

PREPLETENIH FOTONA — QUANTUM COMMUNICATION WITH ENTANGLED
PHOTON PAIRS (M-F1)

10:40-10:50

" ANA RADOSEVIC: REZULTATI JEDINSTVENOSTI | REGULARNOSTI ZA PROBLEME

INTERAKCIJE FLUIDA | KRUTOG TIJELA — UNIQUENESS AND REGULARITY RESULTS
FOR FLUID-RIGID BODY INTERACTION (0O-M1)

10:50-10:55

NIKA GAZDEK: NASTAJANJE INKLUZIJSKIH KOMPLEKSA DERIVATA FEROCENA S B-
CIKLODEKSTRINOM — BINDING ABILITY OF FERROCENE DERIVATIVES WITH B-
CYCLODEXTRINS AS INCLUSION COMPLEXES (M-K2)

10:55-11:00

MATKO BISCAN: VAZNOST CUVARA PRIRODE JAVNIH USTANOVA ZASTICENIH
PODRUCIJA PRIRODE U MONITORINGU BIORAZNOLIKOSTI: NA PRIMJERU
ISTRAZIVANJA SISAVACA POMOCU FOTO ZAMKI NA PODRUCJU NACIONALNOG
PARKA PAKLENICA (HRVATSKA) — THE VALUE OF PROTECTED AREAS RANGER
SERVICE PERSONNEL FOR BIODIVERSITY MONITORING: CASE STUDY - CAMERA
TRAPPING SURVEY OF MAMMALS IN PAKLENICA NATIONAL PARK (CROATIA) (M-
B3)

11:00-11:10

ROBERT KEREP: ISPITIVANJE UTJECAJA GLIKOZILACIJSKOGA OBRASCA ALFA-
KISELOG GLIKOPROTEINA NA VEZANJE LIJEKOVA DIPIRIDAMOLA | IMATINIBA -
ALPHA-ACID GLYCOPROTEIN GLYCOSYLATION PATTERN EFFECT ON THE BINDING
OF DRUGS DIPYRIDAMOLE AND IMATINIB (O-K2)
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11:10-11:30

Pauza
Short Break

11:30-11:50

Predstavljanje Francuskog veleposlanstva u Zagrebu i EuChemS Sekcije

mladih kemicara Hrvatskog kemijskog drustva

Presentations of Embassy of France and EuChemS — European Young

Chemists' Network

11:50-13:20

Sekcija 2: Usmena i mikro-izlaganja

Section 2: Oral and Flash Presentations

Moderatorica — Moderator: Marija Cui¢

11:50-12:00

(O] DAMJAN IVEKOVIC: STVARANJE DEFEKATA U GRAFENU S BRZIM TESKIM IONIMA

— MD PRISTUP — DEFECT CREATION IN GRAPHENE WITH SWIFT HEAVY ION
IRRADIATION — MD APPROACH (O-F1)

12:00-12:05

VALENTINA MARTINEZ: EFIKASNO | KONTROLIRANO UKLAPANIJE
BUCKMINSTERFULLERENA U ZIF-8 SODALITNE TOPOLOGIJE MEHANOKEMIJSKIM
PUTEM — EFFICIENT AND CONTROLLABLE ENTRAPMENT OF
BUCKMINSTERFULLERENE INTO ZIF-8 OF SODALITE TOPOLOGY BY
MECHANOCHEMISTRY (M-K3)

12:05-12:10

NATASA BURIC: SINTEZA DIAMANTOIDNIH ESTERA ZA SUPRAMOLEKULSKO
SAMOUDRUZIVANIE —SYNTHESIS OF DIAMONDOID ESTERS FOR
SUPRAMOLECULAR SELF-ASSEMBLY (M-K4)

12:10-12:20

MAGDALENA KRALJ: UCINKOVITA MEHANOKEMIJSKA SINTEZA GRAFENSKIH
KVANTNIH TOCAKA — EFFICIENT MECHANOCHEMICAL SYNTHESIS OF GRAPHENE
QUANTUM DOTS (0-K3)

12:20-12:25

DARKO KUCAN: ZDRUZENO DJELOVANJE CISPLATINE | RESVERATROLA NA
METALOPROTEINAZNU AKTIVNOST U EHRLICHOVOM ASCITESNOM SOLIDNOM
TUMORU MISA — COMBINED EFFECT OF CISPLATIN AND RESVERATROL ON
METALLOPROTEINASE ACTIVITY IN EHRLICH ASCITES SOLID MOUSE TUMOR (M-
B4)

12:25-12:30

) ZUZANA REDZOVIC: ENERGISKI STATUS U POPULACIJAMA Synurella ambulans 1Z

HIPOREICKE ZONE RIJEKE SAVE | IZVORA MALA BRSLIANICA, HRVATSKA — ENERGY
STATUS IN Synurella ambulans POPULATIONS FROM HYPORHEIC ZONE OF SAVA
RIVER AND MALA BRSLIANICA SPRING, CROATIA (M-B5)

12:30-12:40

MARIJA ZELJKOVIC: PERCEPCIJA LOKALNIH STANOVNIKA O TURISTICKIM
POTENCIALIMA ZASTICENIH PRIRODNIH PODRUCIA | RAZVOJU EKOTURIZMA U
REGIJI JUZNI BANAT — LOCAL RESIDENTS' PERCEPTION TOWARDS TOURISM
POTENTIALS AND ECOTOURISM DEVELOPMENT IN PROTECTED NATURAL AREAS
IN THE SOUTH BANAT REGION (0-GG1)




717,]
w@A

[x]

12:40-12:45

* ARIAN IVEC: MOTORNI PROTEINI SU ZASLUZNI ZA ZAKRIVLINE OBLIKE
MIKROTUBULA U DIOBENOM VRETENU — MOTOR PROTEINS GENERATE THE
CURVED SHAPE OF THE MITOTIC SPINDLE (M-F2)

12:45-12:50

"®. IVA ZONJIC: INTERAKCIJE DERIVATA BENZOTIAZOLSKIH AMIDINA S DNA —
INTERACTIONS OF BENZOTHIAZOLE AMIDINE DERIVATIVES WITH DNA (M-K5)

12:50-13:00

) JELENA MARTINCIC: OSVJETLIAVANJE STANICNE DIOBE KORISTENJEM
OPTOGENETIKE — SHINING A LIGHT ON CELL DIVISION USING OPTOGENETICS (O-
B2)

13:00-13:05

TAMARA VUK: ULOGA PROTEINA BPM1 U KONTROLI METILACIJSKIH OBRAZACA
GENA CML41 | FWA PUTEM MEHANIZMA RDDM U VRSTI Arabidopsis thaliana L. —
ROLE OF BPM1 PROTEIN IN A CONTROL OF METHYLATION PATTERNS OF CML41
AND FWA GENES THROUGH RDDM PATHWAY IN Arabidopsis thaliana L (M-B6)

13:05-13:10

"®. ARBEN BERISA: ORGANOKATALITICKA STEREOSELEKTIVNA SINTEZA a-
TRIARILMETANAMINA FORMALNOM BETTIJEVOM REAKCIJOM —
STEREOSELECTIVE ORGANOCATALYTIC SYNTHESIS OF a-TRIARYLMETHANAMINES
VIA FORMAL BETTI REACTION (M-K6)

13:10-13:20

IVAN ANTICEVIC: ULOGA TIROZILSKE DNA-FOSFODIESTERAZE 1 U POPRAVKU
KRIZNO VEZANIH PROTEINA NA OKOSNICI DNA IN VIVO — ROLE OF TYROSYL DNA-
PHOSPHODIESTERASE 1 IN THE REPAIR OF THE DNA-PROTEIN CROSSLINKS IN VIVO

13:20-14:30

Pauza za rucak
Lunch Break

14:30-15:00

Pozvano predavanje 2 — Invited Lecture 2

dr. sc. IVA TOLIC
MEHANOBIOLOGIJA DIOBENOG VRETENA — MECHANOBIOLOGY OF THE
MITOTIC SPINDLE

Moderatorica — Moderator: izv. prof. dr. sc. Petra Koraé

15:00-16:00

Sekcija 3: Usmena izlaganja
Section 3: Oral Presentations

Moderatorica — Moderator: Zuzana Redzovic

15:00-15:10

TIJANA RADENKOVIC: 3-GRUPE | KATEGORIJSKA UNIFIKACIJA INTERAKCIJA — 3-
GROUPS AND HIGHER GAUGE THEORY UNIFICATION OF ALL INTERACTIONS (O-F2)
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15:10-15:20

» MARSEJ MARKOVSKI: DINAMIKA MIKROBNIH ZAJEDNICA SEDIMENTA U

PROPADAJUCOJ LIVADI VRSTE Cymodocea nodosa — DYNAMICS OF SEDIMENT
MICROBIAL COMMUNTIES IN A DECLINING Cymodocea nodosa MEADOW (0-01)

15:20-15:30

"®. GORAN POJE: ANTIPLAZMODIJSKO DJELOVANJE HARMICINA TRIAZOLSKOG TIPA

NOVE GENERACIJE — ANTIPLASMODIAL ACTIVITY OF NOVEL GENERATION OF
TRIAZOLE-TYPE HARMICINES (0-K4)

15:30-15:40

DOMAGOJ HACKENBERGER KUTUZOVIC: PROSTORNO MODELIRANJE
POPULACIJA KOMARACA (Culicidae) POMOCU MATRICNIH POPULACISKIH
MODELA — SPATIAL MODELING OF MOSQUITOES (Culicidae) POPULATIONS USING
MATRIX POPULATION MODELS (O-B4)

15:40-15:50

"¥. MARINA MARINOVIC: ANTIMLARIJSKO DJELOVANJE HARMICINA AMIDNOG TIPA

—ANTIMALARIAL ACTIVITY OF NOVEL AMIDE-TYPE HARMICINES (O-K5)

15:50-16:00

© NINA CORAK: TRANSKRIPCIJSKE ZNACAJKE PLEOMORFNIH VARIJANTI BAKTERIJE

Borrelia burgdorferi — TRANSCRIPTOME PROFILING OF Borrelia burgdorferi
PLEOMORPHIC VARIANTS (O-B5)

16:00-16:15

Pauza
Short Break

16:15-17:15

Sekcija 4: Usmena izlaganja

Section 4: Oral Presentations

Moderatorica — Moderator: Dajana Barisi¢

16:15-16:25

[ ]

* MARKO VISKIC: STRATEGIJE ANALIZE SORTNIH TIOLA U VINU: DERIVATIZACIA |
IZOTOPNO RAZRIEDENIJE — STRATEGIES FOR ANALYSIS OF VARIETAL THIOLS IN
WINE: DERIVATIZATION AND STABLE ISOTOPE DILUTION ANALYSIS (0-K6)

16:25-16:35

BARBARA BOSNJAK: TEORIJA REPREZENTACIJA p-ADSKIH GRUPA —
LANGLANDSOV PROGRAM —REPRESENTATION THEORY OF p-ADIC GROUPS —
LANGLANDS PROGRAM (0-M2)

16:35-16:45

~ ANDREA USENIK: OD LEDENJAKA DO GEJZIRA: PRICA O HIDROFOBNOM EFEKTU —
FROM ICEBERGS TO GEYSERS: THE STORY BEHIND HYDROPHOBIC EFFECT (O-K7)

16:45-16:55

) MARIA KOVACEVIC: UCINCI STROBILURINSKIH FUNGICIDA NA REPRODUKCIU,

PREZIVLIAVANJE | IZLJEGANJE VRSTE Enchytraeus crypticus — EFFECTS OF
STROBILURIN FUNGICIDES ON SURVIVAL REPRODUCTION AND HATCHING SUCESS
OF Enchytraeus crypticus (O-B6)
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16:55-17:05

@ NIKOLA GIZDAVEC: PRIMJENA DALJINSKIH ISTRAZIVANJA U ISTRAZIVANJU
MINERALNIH SIROVINA — APPLICATION OF REMOTE SENSING IN MINERAL
RESOURCES EXPLORATION (0-GL2)

17:05-17:15

@ EMA SVETLICIC: BIOTIPIZACIJA | IDENTIFIKACIJA PROTEINA POMOCU
SPEKTROMETRIJE MASA | de novo SEKVENCIRANJA PEPTIDA — BIOTIPIZATION AND
PROTEIN IDENTIFICATION BY MASS SPECTROMETRY ANALYSIS AND PEPTIDE de
novo SEQUENCING (0O-B7)

17:30-19:30

Posterska sekcija
Poster Section

Popis izlagaca na stranicama 11-19.
Presenters listed on pages 11-189.

Moderatorice — Moderators:
Marija Cui¢, Katarina Kajan
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9:00-

Registracija — Registration

9:30-10:00

Pozvano predavanje 3 — Invited Lecture 3

prof. dr. sc. JOSIP TAMBACA
MATEMATICKO MODELIRANJE STENTOVA — MATHEMATICAL MODELING OF
STENTS

Moderator — Moderator: prof. dr. sc. Eduard Marusi¢-Paloka

10:00-11:00

Sekcija 5: Usmena izlaganja

Section 5: Oral Presentations

Moderatorica — Moderator: Marija Cui¢

10:00-10:10

NATALIJA PANTALON JURAJ: STEREOKEMIJA KOMPLEKSA TRIDENTATNIH
LIGANADA S BAKROM(II) I CINKOM(Il) — STEREOCHEMISTRY OF TRIDENTATE
LIGAND COMPLEXES WITH COPPER(Il) AND ZINC(11) (O-K8)

10:10-10:20

TATJANA MIJOSEK: DUGOROCNI TRENDOVI KONCENTRACIJA METALA | KAKVOCE
VODE RIJEKE KRKE U DIJELU TOKA POD UTJECAJEM OTPADNIH VODA — LONG-
TERM TRENDS OF METAL CONCENTRATIONS AND WATER QUALITY OF THE
WASTEWATER IMPACTED KRKA RIVER COURSE (0-B8)

10:20-10:30

JADRANKA PELIKAN: FIZIKALNO-KEMIJSKA | EKOTOKSIKOLOSKA ANALIZA
MORSKOG SEDIMENTA U SJEVERNOM JADRANU — PHYSICO-CHEMICAL AND
ECOTOXICOLOGICAL ANALYSIS OF MARINE SEDIMENT IN THE NORTHERN
ADRIATIC (0-02)

10:30-10:40

. MATEJA MATISIC: STEREOSELEKTIVNA PRIPRAVA B, B-DIARIL-KETONA S B-

KVATERNIM STEREOGENIM CENTROM — STEREOSELECTIVE SYNTHESIS OF B, B -
DIARYL KETONES WITH B-QUATERNARY STEREOGENIC CENTER (0-K9)

10:40-10:50

LUKA TURIC: MULTIFREKVENCIJSKA ANALIZA RAVNIH DEPOLARIZIRANIH KANALA

U OKOLINI POLJA 3C196 — MULTI-FREQUENCY STUDY OF THE STRAIGHT
DEPOLARIZATION CANALS IN A SURROUNDING OF THE 3C196 FIELD (O-F3)

10:50-11:00

IVANA COLIC: PRIPRAVA C-GLIKOZIL AMINOKISELINA POST-KONDENZACIISKOM
MODIFIKACIJOM PASSERINIJEVIH PRODUKATA — SYNTHESIS OF C-GLYCOSYL
AMINO ACIDS BY POST-CONDENSATION MODIFICATION OF PASSERINI PRODUCTS
(0-K10)
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11:00-11:15

Pauza
Short Break

11:15-11:45

Pozvano predavanje 4 — Invited Lecture 4

prof. dr. sc. VERNESA SMOLCIC
RAZVOJ GALAKSIJA KROZ SVEMIRSKO VRIJEME — EVOLUTION OF GALAXIES
THROUGH COSMIC TIME

Moderator — Moderator: izv. prof. dr. sc. Aleksandar Luki¢

11:45-12:45

Sekcija 6: Usmena izlaganja

Section 6: Oral Presentations

Moderatorica — Moderator: Petra Schneider

11:45-11:55

8. IVANA MIKULANDRA: PRIPRAVA | KARAKTERIZACIJA MAKROZONA, NOVIH

BIOAKTIVNIH DERIVATA AZITROMICINA — SYNTHESIS AND CHARACTERIZATION OF
MACROZONES, NOVEL BIOACTIVE DERIVATIVES OF AZITHROMYCIN (0-K11)

11:55-12:05

DANIELA ANCIC: ANTIPROLIFERATIVNI | ANTIANGIOGENI UCINAK NANOKRISTALA
RESVERATROLA NA EHRLICHOV ASCITESNI TUMOR U MISA — ANTI-PROLIFERATIVE
AND ANGIO-SUPPRESSIVE EFFECT OF RESVERATROL NANOCRYSTALS ON EHRLICH

ASCITES TUMOR IN MOUSE (0-B9)

12:05-12:15

ALOJZIJE BRKIC: NOVI POGLED NA STRUKTURNE OSNOVE ANTIBIOTSKE
OTPORNOSTI IZOLEUCIL-TRNA SINTETAZA TIPA 2 — NOVEL INSIGHTS INTO
STRUCTUAL BASIS OF ANTIBIOTIC RESISTANCE IN TYPE |1 ISOLEUCYL-tRNA
SYNTHETASES (0-K12)

12:15-12:25

IVAN BIOCIC: SEMILINEARNE JEDNADZBE ZA NELOKALNE OPERATORE: VISE OD
FRAKCIONALNOG LAPLACEOVOG OPERATORA — SEMILINEAR EQUATIONS FOR
NON-LOCAL OPERATORS: BEYOND THE FRACTIONAL LAPLACIAN (O-M3)

12:25-12:35

- SARAH MATESA: ULOGA ELEMENTARNOG SUMPORA (S°) BIOLOSKOG PORIJEKLA

U STVARANJU POLISULFIDA U MORSKOM EUKSINSKOM OKOLISU (ROGOZNICKO
JEZERO) — THE ROLE OF BIOLOGICALLY PRODUCED ELEMENTARY SULFUR (S°) ON
POLYSULPHIDE FORMATION IN THE MARINE EUXINIC ENVIRONMENT
(ROGOZNICA LAKE) (0-03)

12:35-12:45

NIKOLA LESAR: NEURODEGENERATIVNE PROMIJENE U MOZGU STAKORA
IZAZVANE SEVOFLURANOM | ZELJEZO-DEKSTRANOM — NEURODEGENERATIVE
CHANGES IN THE RAT BRAIN INDUCED BY SEVOFLURANE AND IRON-DEXTRAN (O-
B10)
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Pauza za rucak
12:45-13:45
Lunch Break
Radionica — Workshop
dr. sc. DEJAN VINKOVIC
LIFE IS LIKE A BOX OF CHOCOLATES: OD ASTROFIZIKE DO ZNANSTVENOG
PODUZETNISTVA
13:451545 dr. sc. PAULA DOBRINIC
’ ) CAREERS BEYOND ACADEMIA: EXPERIENCE FROM THE UNIVERSITY OF
OXFORD
dr. sc. JELENA CULIC VISKOTA
CAREER IN INDUSTRY- KEY SKILLS AND MINDSET FOR SUCCESS
Moderatorica — Moderator: prof. dr. sc. Vernesa Smol¢ic¢
Pauza
15:45-16:00
Short Break
G G Predstavljanje Veleposlanstva Sjedinjenih Americkih Drzava u Hrvatskoj
' ' Presentation of U.S. Embassy in Croatia
Sekcija 7: Usmena izlaganja
16:10—17:30 Section 7: Oral Presentations
Moderatorica — Moderator: Valerija Butorac
. MARIN MICUNOVI¢: MORFOLOSKE PROMJENE ZALA OTOKA HVARA OD 1834. DO
16:10-16:20 DANAS — MORPHOLOGICAL CHANGES OF THE ISLAND OF HVAR BEACHES FROM
1834 TO PRESENT DAY (0-GG2)
> PETRA PRANIC: EVALUACIJA KLIMATSKE SIMULACIJE, ADRIATIC SEA AND COAST:
16:20-16:30 MORE — PERFORMANCE OF THE ADRIATIC SEA AND COAST CLIMATE SIMULATION:
OCEAN (0-04)
) PAULA GRSKOVIC: UTJECAJ POMOCNICKIH LIMFOCITA T NA PREZIVUENJE
16:30-16:40 PACIJENATA S DIJAGNOZOM FOLIKULARNOG LIMFOMA — THE INFLUENCE OF

HELPER T LYMPHOCYTES ON THE SURVIVAL OF PATIENTS DIAGNOSED WITH
FOLLICULAR LYMPHOMA (0-B11)




mgmm

16:40-16:50

e

ygéa TIN KLACIC: PRIPRAVA | KARAKTERIZACIJA POLIELEKTROLITNIH NANOFILMOVA —
PREPARATION AND CHARACTERIZATION OF POLYELECTROLYTE NANOFILMS (O-
K13)

16:50-17:00

SILVESTAR BELJAN: IDENTIFIKACIJA, FUNKCIJA | UNUTARSTANICNA LOKALIZACIJA
SPUZVINOG HOMOLOGA LIUDSKOG SUPRESORA METASTAZIRANJA DRG1 —
IDENTIFICATION, FUNCTION AND INTRACELLULAR LOCALIZATION OF SPONGE
HOMOLOG OF HUMAN METASTASIS SUPPRESSOR DRG1 (0-B12)

17:00-17:10

* VANJA MARIC: SPINSKI LANCI FRUSTRIRANI TOPOLOGIJOM — TOPOLOGICALLY
FRUSTRATED SPIN CHAINS (O-F4)

17:10-17:20

V JURICA SABOL: PRIMJENA FORAMINIFERSKIH ZAJEDNICA U ISTRAZIVANJU
MIOCENSKIH NASLAGA ODABRANIH LOKALITETA HRVATSKOG ZAGORIJA —
APPLICATION OF FORAMINIFERAL ASSEMBLAGES IN RESEARCH OF MIOCENE
DEPOSITS FROM HRVATSKO ZAGORJE (O-GL3)

17:20-17:30

© SUZANA HARABAJSA: LJUDSKI PAPILOMA VIRUS KOD KARCINOMA PLUCA
NEMALIH STANICA S MUTACIJAMA GENA EGFR — HUMAN PAPILLOMAVIRUS IN
NON-SMALL CELL LUNG CANCER WITH EGFR GENE MUTATIONS (0-B13)

17:30-17:35

. KARLA JAGIC: PRELIMINARNI REZULTATI O ONECISCENJU ZAGREBACKIH KUCNIH
PRASINA POLIBROMIRANIM DIFENIL ETERIMA — PRELIMINARY RESULTS ON
POLYBROMINATED DIPHENYL ETHER CONTAMINATION STATUS IN ZAGREB HOUSE
DUSTS (M-K7)

17:35-17:55

Predstavljanje zlatnih sponzora
Golden Sponsors Promotion

17:55-18:00

Zatvaranje Simpozija
Closure of the Symposium
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POSTER SEKCIJA - LISTA IZLAGACA
SUBOTA 24. TRAVNIJA 2021. G., 17:30-19:30

POSTER SECTION - PRESENTERS LIST
SATURDAY, APRIL 24, 2021, 17:30-19:30

Moderatorice — Moderators:
Marija Cuié¢, Katarina Kajan

BIOLOGIJA — BIOLOGY

© MARTA BAKSIC: AKUTNA, OBOSTRANA ISHEMIJA NOGU NAKON SARS-CoV-2 INFEKCIJE | COVID-19:
PRIKAZ SLUCAJA — ACUTE, BILATERAL LOWER LIMB ISCHEMIA AFTER SARS-CoV-2 INFECTION AND COVID
-19: A CASE REPORT (P-B1)

> VALERIJA BEGIC: EKSPRESIJA GENA CIRKADIJANOG RITMA KOD NEMODELNIH KUKACA — CIRCADIAN
GENE EXPRESSION IN NON-MODEL INSECTS (M-B2)

“©) MATKO BISEAN: VAZNOST CUVARA PRIRODE JAVNIH USTANOVA ZASTICENIH PODRUEJA PRIRODE U
MONITORINGU BIORAZNOLIKOSTI: NA PRIMJERU ISTRAZIVANJA SISAVACA POMOCU FOTO ZAMKI NA
PODRUCIU NACIONALNOG PARKA PAKLENICA (HRVATSKA) — THE VALUE OF PROTECTED AREAS RANGER
SERVICE PERSONNEL FOR BIODIVERSITY MONITORING: CASE STUDY - CAMERA TRAPPING SURVEY OF
MAMMALS IN PAKLENICA NATIONAL PARK (CROATIA) (M-B3)

© DORA BJEDOV: ANALIZA BIOMARKERA UCINKA | OKSIDATIVNOG STRESA U KRVI PTICA BIJELE RODE
(Ciconia ciconia) S PODRUCIJA HRVATSKE — BIOMARKERS OF EFFECT AND OXIDATIVE STRESS ANALYSIS IN
BLOOD OF WHITE STORK (Ciconia ciconia) NESTLINGS FROM CROATIA (P-B2)

© ANDRIJANA BOGOJE RASPOPOVIC: MEDUODNOS EKSPRESIJE BDNF, IL-6 | POKAZATELJA OKSIDACIISKOG
STRESA PRI DEMIJELINIZACIISKIM OSTECENJIMA — CORRELATION OF BDNF, IL-6 EXPRESSION AND
OXIDATIVE STRESS MARKERS IN DEMYELINATING DAMAGE (P-B3)

© ANA BORIC BILUSIC: POLIMORFIZAM GENA ZA METABOLICKE ENZIME | TRANSPORTNE PROTEINE KOD
BOLESNIKA S TRANSPLANTIRANIM BUBREGOM — GENETIC POLYMORPHISM OF METABOLIC ENZYMES
AND TRANSPORTERS IN RENAL TRANPLANT RECIPIENTS (P-B4)

© TAMARA DERD: UTJECAJ TRIAZOLNIH FUNGICIDA NA PONASANJE | FIZIOLOSKU AKTIVNOST Daphnia
magna — THE EFFECTS OF TRIAZOLE FUNGICIDES ON BEHAVIOUR AND PHYSIOLOGY OF Daphnia magna
(P-B5)

> EVELIN DESPOT-SLADE: EPIGENOMIKA HOLOCENTROMERA — EPIGENOMICS OF HOLOCENTROMERE (P-
B6)

“©) MARKO DOBOS: VELICINE GENOMA VRSTE Festuca bosniaca (Poaceae) NA BALKANSKOM POLUOTOKU —
GENOMIE SIZE OF Festuca bosniaca (Poaceae) ON THE BALKAN PENINSULA (P-B7)

©) ANA DOBROVIC: MODELI DINAMICKIH ENERGISKIH BUDZETA ZA UGROZENE AUTOHTONE | INVAZIVNE
VRSTE RAKOVA — DYNAMIC ENERGY BUDGET MODELS FOR ENDANGERED NATIVE AND INVASIVE
CRAYFISH SPECIES (P-B8)

© MIA DZELALIJA: MOLEKULARNA OSNOVA VIRULENCIJE | ANTIBIOTSKE REZISTENCIJE VANKOMICIN-
REZISTENTNIH Enterococcus faecium IZOLATA 1Z OTPADNE | MORSKE VODE SA JAVNE PLAZE —
MOLECULAR BASIS OF VIRULENCE AND ANTIBIOTIC RESISTANCE IN VANCOMYCIN-RESISTANT
Enterococcus faecium FROM WASTEWATER AND RECEIVING BEACH WATER (P-B9)

“©) KLARA FILEK: KOKULTIVACIJA DIJATOMEJA: BLISKI SUSRETI Achnanthes elongata | Psammodyction sp. —
DIATOM CO-CULTURES: CLOSE ENCOUNTERS OF Achnanthes elongata AND Psammodyction sp. (P-B10)
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JASENKA GRGURIC: ANALIZA EKSPRESIJE LNCRNA ANRIL | PVT1 U PERIFERNOJ CIRKULACIJI PACIJENATA
SA KALCIFICIRAJUCOM STENOZOM AORTNIH ZALISTAKA SRCA — ANALYSIS OF EXPRESSION OF LNCRNA
ANRIL AND PVT1 IN PERIPHERAL CIRCULATION OF PATIENTS WITH CALCIFYING AORTIC VALVE STENOSIS

(P-B11)

DORA HLEBEC: PRIMJENA INTEGRATIVNE TAKSONOMIJE U OPISU DVIJU NOVIH STENOENDEMSKIH
VRSTA OBALCARA (PLECOPTERA) U HRVATSKOJ — USE OF INTEGRATIVE TAXONOMY IN DESCRIPTION OF
TWO NEW STENOENDEMIC STONEFLY SPECIES (PLECOPTERA) FROM CROATIA (P-B12)

LADA JOVOVIC: OMOKROMI — BIOLOSKI PIGMENTI VANJSKIH SRODNIKA SPILISKIH JEDNAKONOZNIH
RAKOVA (ISOPODA, CRUSTACEA) — OMMOCHROMIES — BIOLOGICAL PIGMENTS IN SURFACE RELATIVES
OF CAVE-DWELLING ISOPODS (CRUSTACEA) (P-B13)

LUCIJA KANJER: CIJANOBAKTERIJE NA MORSKIM KORNJACAMA: ISTRAZIVANJE RAZNOLIKOSTI
METODOM METABARKODINGA — CYANOBACTERIA ASSOCIATED WITH SEA TURTLES: A DIVERSITY STUDY
USING METABARCODING APPROACH (P-B14)

©) MIRNES KARIC: HIGIJENSKO-SANITARNI UVJETI U SKOLI SA OSVRTOM NA COVID-19 — HYGIENIC AND
SANITARY CONDITIONS IN SCHOOL WITH REFERENCE TO COVID-19 (P-B15)

IVA KOKOTOVIC: UCINAK VISESTRUKIH STRESORA NA VODENE KUKCE: STO MOZEMO NAUCITI I1Z
LABORATORIJSKOG POKUSA? — MULTIPLE STRESSOR EFFECTS ON STREAM AQUATIC INSECTS: INSIGHTS
FROM A MICROCOSM EXPERIMENT (M-B1)

©) BRUNO KOMAZEC: UTJECAJ NANOCESTICA | IONA SREBRA NA ALGU Chlorella vulgaris — THE EFFECTS OF
SILVER NANOPARTICLES AND IONS ON Chlorella vulgaris (P-B17)

ISABELLA KOPRIVEC: AUGMIN REGULIRA SILU NAPETOSTI IZMEDU SESTRINSKIH KINETOHORA |

PROSTORNI RASPORED MIKROTUBULA NUKLEACIJOM PREMOSCUJUCIH VLAKANA — AUGMIN

REGULATES KINETOCHORE TENSION AND SPATIAL ARRANGEMENT OF SPINDLE MICROTUBULES BY
NUCLEATING BRIDGING FIBERS (P-B18)

©) SARA KOSKA: KORELACIJA FILOGENIJE | ONTOGENIJE TIJEKOM STANICNE DIFERENCIJACIJE —
PHYLOGENY-ONTOGENY CORRELATION DURING CELL DIFFERENTIATION (P-B19)

KARLA KOSPIC: PROMJENE U AKTIVNOSTI | OBRASCU IZOFORMI ANTIOKSIDACISKIH ENZIMA U
BILIKAMA DUHANA NAKON IZLAGANJA NANOCESTICAMA SREBRA | IONSKOM SREBRU— CHANGES IN
ACTIVITIES AND ISOFORM PATTERNS OF ANTIOXIDANT ENZYMES IN TOBACCO PLANTS UPON EXPOSURE
TO SILVER NANOPARTICLES AND SILVER NITRATE (P-B20)

DARKO KUCAN: ZDRUZENO DJELOVANJE CISPLATINE | RESVERATROLA NA METALOPROTEINAZNU
AKTIVNOST U EHRLICHOVOM ASCITESNOM SOLIDNOM TUMORU MISA — COMBINED EFFECT OF
CISPLATIN AND RESVERATROL ON METALLOPROTEINASE ACTIVITY IN EHRLICH ASCITES SOLID MOUSE
TUMOR (M-B4)

MAJA LEDINSKI: UPOTREBA CVRSTIH LIPIDNIH NANOCESTICA S UGRADENIM ASKORBATOM ZA
TRETMAN TUMORSKIH MATICNIH STANICA —APPLICATION OF ASCORBATE-INCORPORATED SOLID LIPID
NANOPARTICLES FOR TREATMENT OF CANCER STEM CELLS (P-B21)

LEONA LOVRENCIC: GENETSKA RAZNOLIKOST | POPULACIJSKA STRUKTURA PLEMENITOG RAKA U

HRVATSKOJ — GENETIC DIVERSITY AND POPULATION STRUCTURE OF THE NOBLE CRAYFISH IN CROATIA
(P-B22)

LUCIJA LULIE: UTJECAJ ONKOPROTEINA E6 PAPILOMAVIRUSA COVJEKA TIPA 16 (HPV16) NA

REGULATORE STANICNE POLARNOSTI U TUMORIMA GLAVE | VRATA — EFFECTS OF HUMAN

PAPILLOMAVIRUS 16 (HPV16) E6 ONCOPROTEIN ON CELL POLARITY REGULATORS IN HEAD AND NECK
CANCERS (P-B23)

LUCIJA MIJANOVIC: ULOGA PROTEINA IQGC PORODICE RASGAP U STANICNOJ ADHEZIJI — A NOVEL
FUNCTION OF THE RASGAP PROTEIN IQGC IN CELL ADHESION (P-B24)




717,]
w@A

[x]

©) RAFAELA MRDJEN-HODZIC: POVEZANOST GLAZBENIH AKTIVNOSTI | RAZINE KORTIZOLA KOD TRUDNICA
— ASSOCIATIONS OF MUSICAL ACTIVITIES ON CORTISOL LEVELS IN PREGNANT WOMEN (P-B25)

MARIJA NAZLIC: USPOREDBA ANTIOKSIDATIVNOG DJELOVANJA | SASTAVA ETERICNOG ULJA |

HIDROLATA IZOLIRANIH 1Z VRSTA Veronica austriaca ssp. jacquinii (BAUMG.) EB. FISCH. | Veronica

saturejoides VIS. ssp. Saturejoides — COMPARISON OF THE ANTIOXIDANT ACTIVITY AND COMPOSITION

OF THE ESSENTIAL OIL AND HYDROLATE ISOLATED FROM Veronica austriaca ssp. jacquinii (BAUMG.) EB.
FISH. AND Veronica saturejoides VIS. ssp. Saturejoides (P-B26)

2) DOROTEA PALI: REKOMBINANTNA CJEPIVA ZA RSV | HCV TEMELJENA NA VIRUSU MUMPSA —
RECOMBINANT RSV AND HCV VACCINES BASED ON MUMPS VIRUS (P-B27)

©) IVANA PAVICIC: S-ADENOZIL HOMOCISTEIN HIDROLAZNA DEFICIJENCIJA — S-ADENOSYL HOMOCYSTEIN
HYDROLASE DEFICIENCY (P-B28)

© ENA PESUT: U POTRAZI ZA NOVIM BIOMARKERIMA RAKA VRATA MATERNICE — SEARCHING FOR NEW
CERVICAL CANCER BIOMARKERS (P-B29)

GORAN PIPALOVIC: REGULATORNI MEHANIZMI KONTROLE SEGREGACIJE KROMOSOMA U Streptomyces
coelicolor — REGULATORY MECHANISMS THAT CONTROL CHROMOSOME SEGREGATION IN Streptomyces
coelicolor (P-B30)

DARIJA PUTAR: MEHANIZMI REGRUTACIJE RASGAP PROTEINA 1QGC NA MAKROPINOSOME U AMEBI
Dictyostelium discoideum — RECRUITMENT MECHANISMS OF RASGAP PROTEIN 1QGC TO
MACROPINOSOMES IN AMOEBA Dictyostelium discoideum (P-B31)

BARBARA RADOVANI: PROMIJENE U N-GLIKOZILACIJI IMUNOGLOBULINA G | UKUPNIH PROTEINA
PLAZME KOD PACIJENATA S FIBRILACIJOM ATRIJA — ALTERED N — GLYCOSYLATION OF
IMMUNOGLOBULIN G AND TOTAL PLASMA PROTEINS IN PATIENTS WITH ATRIAL FIBRILLATION (P-B32)

ZUZANA REDZOVIC: ENERGIJSKI STATUS U POPULACIJAMA Synurella ambulans 1Z HIPOREICKE ZONE
RIJEKE SAVE | IZVORA MALA BRSLIANICA, HRVATSKA — ENERGY STATUS IN Synurella ambulans
POPULATIONS FROM HYPORHEIC ZONE OF SAVA RIVER AND MALA BRSLIANICA SPRING, CROATIA (M-B5)

RAJKO ROLJIC: MORFOMETRIJSKE ZNACAJKE | KONDICISKI INDEKSI RJECNOG RAKA Astacus astacus L. 1Z
RIJEKE PLIVE — MORPHOMETRIC CHARACTERISTICS AND CONDITION INDICES OF NOBLE CRAYFISH
Astacus astacus L. FROM THE PLIVA RIVER (P-B33)

IVA SOSIC: GRESKE U RAZDVAJANJU KROMOSOMA U STANICAMA S RAZLICITIM RAZINAMA
MEDUSTANICNOG KONTAKTA — CHROMOSOME SEGREGATION ERRORS IN CELLS WITH VARYING CELL-
TO-CELL CONTACT LEVELS (P-B34)

©) ANITA STOJANOVIC MARKOVIC: FILOGEOGRAFSKA DISTRIBUCIJA HAPLOTIPOVA GENA CYP2D6 —
PHYLOGEOGRAPHIC DISTRIBUTION OF CYP2D6 HAPLOTYPES (P-B35)

©) MAJA SETINC: DULJINA TELOMERA | DOB SMRTI KOD OSOBA DUBOKE STAROSTI — TELOMERE LENGTH
AND AGE AT DEATH IN VERY OLD INDIVIDUALS (P-B36)

ENA SIMUNIC: ANALIZA FIBROBLASTA PACIJENTA S NEDOSTATNOM AKTIVNOSTI S-
ADENOZILHOMOCISTEIN-HIDROLAZE METODOM RNA-Seq — RNA-Seq ANALYSIS OF FIBROBLASTS FROM
PATIENT WITH S-ADENOSYLHOMOCYSTEINE HYDROLASE DEFICIENCY (P-B37)

PAULA STANCL: UTJECAJ MUTACIISKOG POTPISA PROTEINA APOBEC NA PREDVIDANJE ISHODISNE
STANICE RAZLICITIH MOLEKULARNIH SKUPINA RAKA DOJKE — APOBEC MUTATIONAL SIGNATURE
AFFECTS PREDICTION OF CELL OF ORIGIN IN DIFFERENT MOLECULAR GROUPS OF BREAST CANCER (P-
B38)

©) VALENTINA STIMAC: PIVOTIRANJE KAO MEHANIZAM DOLASKA POLARNIH KROMOSOMA NA DIOBENO
VRETENO — POLAR CHROMOSOMES PIVOT THEIR WAY TOWARDS THE SPINDLE BODY (P-B39)

ANTEA TALAJIC: IDENTIFIKACIJA, BIOKEMIJSKA KARAKTERIZACIJA | UNUTARSTANICNA LOKALIZACUA
SPUZVINOG HOMOLOGA LJUDSKOG PROTEINA RRAS2 — IDENTIFICATION, BIOCHEMICAL
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CHARACTERIZATION AND INTRACELLULAR LOCALIZATION OF SPONGE HOMOLOG OF HUMAN RRAS2 (P-
B40)

ANA TERLEVIC: MORFOLOSKA VARIJABILNOST Dianthus sylvestris Wulfen s. |. NA BALKANSKOM
POLUOTOKU — MORPHOLOGICAL VARIABILITY IN Dianthus sylvestris Wulfen s. . ON THE BALKAN
PENINSULA (P-B41)

MIRTA TOKIC: UTJECAJ POVISENE TEMPERATURE NA KLIJANCE VRSTA Arabidopsis thaliana, Brassica
rapa | Solanum lycopersicum — EFFECT OF INCREASED TEMPERATURE ON Arabidopsis thaliana, Brassica
rapa AND Solanum lycopersicum (P-B42)

MONIKA TUNJIC CVITANIC: IDENTIFIKACIA, KARAKTERIZACIA | LOKALIZACIA SATELITNIH SEKVENCIA

DNA GENOMA PACIFICKE KAMENICE Crassostrea gigas (Thunberg, 1793) — IDENTIFICATION,

CHARACTERIZATION AND LOCALIZATION OF SATELLITE DNA SEQUENCES OF THE PACIFIC OYSTER
Crassostrea gigas (Thunberg, 1793) (P-B43)

MARINA VESELI: MAKROFITI KAO SPREMNICI ZA ONECISCUJUCE TVARI — MACROPHYTES AS STORAGE
UNITS FOR EMERGINIG CONTAMINANTS (P-B44)

DAMIRA VESELJAK: ANALIZA SATELITOMA KUKCA BRASNARA Tribolium freemani VISOKOPROTOCNIM
SEKVENCIRANJEM — ANALYSIS OF THE SATELLITOME OF THE FLOUR BEETLE Tribolium freemani BY HIGH-
THROUGHPUT SEQUENCING (P-B45)

SANDRA VITKO: UCINAK STRESNIH UVJETA NA FOTOSINTETSKU UCINKOVITOST KLIJANACA UROCNJAKA

(Arabidopsis thaliana) S PROMIJENJENOM EKSPRESIJOM GENA BPM1 — EFFECT OF STRESS CONDITIONS
ON PHOTOSYNTHETIC EFFICIENCY OF Arabidopsis thaliana SEEDLINGS WITH MODIFIED BPM1 GENE
EXPRESSION (P-B46)

©) MARIN VOLARIC: ORGANIZACIJA HOLOCENTROMERE U DUGIM POTEZIMA — LONG-RANGE
ORGANISATION OF HOLOCENTROMERES (P-B47)

BARBARA VUIC: TERAPIJSKI POTENCIJAL NEUROSTEROIDA | NEUROTROFINA U DEMENCUI —
THERAPEUTIC POTENTIAL OF NEUROSTEROIDS AND NEUROTROPHINS IN DEMENTIA (P-B48)

© TAMARA VUK: ULOGA PROTEINA BPM1 U KONTROLI METILACISKIH OBRAZACA GENA CML41 | FWA

PUTEM MEHANIZMA RDDM U VRSTI Arabidopsis thaliana L. — ROLE OF BPM1 PROTEIN IN A CONTROL OF
METHYLATION PATTERNS OF CML41 AND FWA GENES THROUGH RDDM PATHWAY IN Arabidopsis
thaliana L (M-B6)

BARBARA NIKOLIC: POVECAN BROJ PROPINJANJA | POVECANA RAZINA DOPAMINA U MOZDANOM
DEBLU KOD STAKORSKOG MODELA BLAGE NEONATALNE NORMOBARICNE HIPOKSIJE — INCREASED
REARING AND BRAINSTEM DOPAMINE LEVELS IN A RAT MODEL OF MILD NEONATAL NORMOBARIC
HYPOXIA (P-B49)

FIZIKA — PHYSICS

DOMJAN BARIC: RAZUMIJEVANJE SLOZENIH INTERAKCIJA VREMENSKIH SERIJA KROZ LECU DUBOKOG

UCENJA — UNDERSTANDING COMPLEX TIME SERIES INTERACTIONS THROUGH THE LENS OF DEEP
LEARNING (P-F1)

JOSIPA DIKLIC: PRIJENOS KORELIRANIH PAROVA NUKLOENA U TESKO-IONSKIM REAKCIJAMA — PAIRING

CORRELATIONS IN THE HEAVY-ION TRANSFER REACTION (P-F2)

Oy MARTA FATOVIC: POTRAGA ZA PROMIENIJIVIM IZVORIMA S MALIM AMPLITUDAMA | DUGIM

PERIODIMA — SEARCH FOR SMALL-AMPLITUDE LONG-PERIOD VARIABILITY (P-F3)

SAFER GRBIC: BLUMENBERGOVA GENEZA DVOSMISLENOSTI NEBA — BLUMENTBERG'S GENESIS OF THE

AMBIGUITY OF HEAVEN (P-F4)
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SARA IVASIC: NEDAVNO SLABLJENJE DALJINSKE VEZE EL NINO-JUZNE OSCILACIJE ZIMI NAD PODRUCIEM

ARIAN IVEC: MOTORNI PROTEINI SU ZASLUZNI ZA ZAKRIVLINE OBLIKE MIKROTUBULA U DIOBENOM

ANA MARIA KOZULIEVIC: ISPITIVANJE GAGG:CE SCINTILATORA ZA PRIMJENE U SUSTAVIMA ZA

MATEO KRULJAC: LASERSKO HLADENJE ATOMA UNUTAR OPTICKOG REZONATORA POMOCU

HELENA LATECKI: SIMULACIJA POTRESNE TRESNJE ZA GRAD ZAGREB, HRVATSKA — SEISMIC SHAKING
MATEJ PERANIC: KVANTNA KOMUNIKACIJA POMOCU PAROVA KVANTNO PREPLETENIH FOTONA —

KRESIMIR RUIC: PROCJENA DOPRINOSA VISOKOFREKVENTNIH OSCILACIJA RAZINE MORA EKSTREMNIM

BRUNO SLAUS: FUNKCIJE LUMINOZITETA AKTIVNIH GALAKTICKIH JEZGRI | NJIHOVA EVOLUCIJA — AGN

MARUA TKALCEVIC: DEPOZICIJA TANKIH FILMOVA SA UREDENOM 3D MREZOM NANOPORA NA

NIKOLA VUKMAN: ISTRAZIVANJE KLASTERSKE GRADE NEUTRONSKI BOGATIH IZOTOPA BERILIJA

SJEVERNOG ATLANTIKA | EUROPE — RECENT WEAKENING IN THE WINTER ENSO TELECONNECTION OVER
THE NORTH ATLANTIC-EUROPEAN REGION (P-F5)

VRETENU — MOTOR PROTEINS GENERATE THE CURVED SHAPE OF THE MITOTIC SPINDLE (M-F2)

OPAZANJE GAMA ZRACENJA — INVESTIGATION OF GAGG:CE SCINTILLATORS FOR APPLICATIONS IN
GAMMA IMAGING SYSTEMS (P-F6)

FREKVENTNOG CESLIA — LASER COOLING OF ATOMS INSIDE AN OPTICAL RESONATOR USING A
FREQUENCY COMB (P-F7)

SCENARIOS FOR CITY OF ZAGREB, CROATIA (P-F8)

QUANTUM COMMUNICATION WITH ENTANGLED PHOTON PAIRS (M-F1)

RAZINAMA U JADRANSKOM MORU — ESTIMATING CONTRIBUTION OF HIGH-FREQUENCY SEA-LEVEL
OSCILLATIONS TO THE EXTREME SEA LEVELS IN THE ADRIATIC SEA (P-F9)

LUMINOSITY FUNCTIONS AND THEIR EVOLUTION (P-F10)

RAZLICITE SUPSTRATRATE — DEPOSITION OF THIN ALUMINA FILMS CONTAINING 3D ORDERED NETWORK
OF NANOPORES ON DIFFERENT SUBSTRATES (P-F11)

REAKCIJAMA SNOPA LI NA LIF METI — EXPLORING CLUSTERING IN NEUTRON RICH BERYLLIUM ISOTOPES
BY REACTIONS OF °LI BEAM ON LIF TARGET (P-F12)

GEOGRAFUA — GEOGRAPHY

U/ MILENA SEKULIC: UTJECAJ POPULACIJSKE POLITIKE NA VELICINU OBITELJI U SRBUI U 21. STOLJECU — THE

) STEFAN STAJIE: ADAPTATION OF FOREIGN STUDENTS TOWARD THE SERBIAN SYLLABUS (P-GG2)

IMPACT OF POPULATION POLICIES ON FAMILY SIZE IN SERBIA IN THE 215 CENTURY (P-GG1)

GEOLOGIJA — GEOLOGY

% ANJA JARIC: KASNOMIOCENSKI PROCVAT SLATKOVODNIH SRCANKI (BIVALVIA: CARDIIDAE) U

V MARUA PETROVIC: MOBILNOST OKSIANIONA 1Z OSTARJELOG INDUSTRIJSKOG ODLAGALISTA U

V NATALIA SENOLT: POTOPLJENI KRAJOLIK PROKLJANSKOG JEZERA — SUBMERGED LANDSCAPE OF THE

" NINA TRINAJSTIC: VULKANOKLASTICNI ZAPISI DONJEG | SREDNJEG MIOCENA NA KALNIKU | POZESKO)

PANONSKOM JEZERU — LATE MIOCENE FLOURISHING OF FRESHWATER COCKLES (BIVALVIA: CARDIIDAE)
IN THE PANNONIAN LAKE (P-GL1)

HRVATSKOJ (STRMAC, ISTRA) — MOBILITY OF OXYANIONS FROM AN AGED INDUSTRIAL WASTE IN
CROATIA (STRMACG, ISTRIA) (P-GL2)

PROKLJAN LAKE (P-GL3)

GORI — EARLY AND MIDDLE MIOCENE VOLCANICLASTIC RECORD ON MTS. KALNIK AND POZESKA GORA
(P-GL4)
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MARINA TRPCIC: METODOLOSKI PRISTUP ISTRAZIVANJU UTJECAJA NA SEDROTVORNI OKOLIS U SLIVU

SLUNJCICE — METHODOLOGICAL APPROACH TO THE RESEARCH OF IMPACTS ON THE TUFA ENVIRONMENT
IN THE SLUNJCICA RIVER BASIN (P-GL5)

KEMIJA — CHEMISTRY

®

MARUA BAKIJA: “ONE POT” PRISTUP SINTEZI MONODENTATNIH OKSAZOLINA S AROMATSKOM
JEZGROM-ASIMETRICNA SUPSTITUCIJA PREKURSORA U JEDNOM KORAKU — ,,ONE POT“ APPROACH TO
SYNTHESIZING MONODENTATE OXAZOLINES WITH AN AROMATIC CORE- ASYMMETRIC SUBSTITUTION
OF PRECURSORS IN ONE STEP (P-K1)

8. MATEJA BELOVARI: BIS(TRIAZOLILPIRENSKI)-DERIVATI PSEUDOPEPTIDA KAO FLUORESCENTNI SENZORI:
PRIMJENA U VIZUALIZACHI STANICA — BIS(TRIAZOLYLPYRENE)-DERIVED PSEUDOPEPTIDES AS POTENTIAL
FLUORESCENT SENSORS: APPLICATION IN CELL IMAGING (P-K2)

"®. ARBEN BERISA: ORGANOKATALITICKA STEREOSELEKTIVNA SINTEZA a-TRIARILMETANAMINA
FORMALNOM BETTIJEVOM REAKCIJOM — STEREOSELECTIVE ORGANOCATALYTIC SYNTHESIS OF a-
TRIARYLMETHANAMINES VIA FORMAL BETTI REACTION (M-K6)

$. EDVIN BRUSAC: PROCJENA KAKVOCE DODATAKA PREHRANI | PREHRAMBENIH PROIZVODA NA BAZI
KURKUME — QUALITY ASSESSMENT OF TURMERIC DIETARY SUPPLEMENTS AND FOOD SAMPLES (P-K3)

"®. ANDELINA BUBALO: MIKROVALNO SUSENJE MULJA S UPOVA | SVOJSTVA MIKROVALNO OSUSENOG
MULJA — MICROWAVE DRYING OF SEWAGE SLUDGE (P-K4)

8. MATEJ BUBAS: DFT PRISTUP PODESAVANJU PLAZMONICKIH SVOJSTAVA LEGIRANJEM — A DFT
APPROACH TO PLASMONIC PROPERTIES TUNING BY ALLOYING (P-K5)

"®. KRISTINA BULE: STARENJE MIKROPLASTIKE POLISTIRENA NAPREDNIM OKSIDACHSKIM PROCESIMA —
AGING OF POLYSTYRENE MICROPLASTIC BY ADVANCED OXIDATION PROCESSES (P-K6)

" NATA3A BURIC: SINTEZA DIAMANTOIDNIH ESTERA ZA SUPRAMOLEKULSKO SAMOUDRUZIVANJE —
SYNTHESIS OF DIAMONDOID ESTERS FOR SUPRAMOLECULAR SELF-ASSEMBLY (M-K4)

8. LUCIJA DONCEVIC: AGITACIJOM POTAKNUTO REVERZIBILNO POVEZIVANJE PROTEINA rHu-G-SCF —
AGITATION INDUCED REVERSIBLE SELF-ASSOCIATION OF PROTEIN rHu-G-SCF (P-K7)

"¥. MORANA DRUSKOVICE: PROCISCAVANIE ZAULIENIH OTPADNIH VODA ELEKTROKEMISKIM POSTUPCIMA
— ELECTROCHEMICAL PROCESSES IN OILY WASTERWATER TREATMENT (P-K8)

"®. VALENTINA EVIC: DJELOVANJE MISTRANSLACIJE | OKSIDACIJSKOG STRESA NA RAST | VIJABILNOST
BAKTERIJE Escherichia coli — EFFECT OF MISTRANSLATION AND OXIDATIVE STRESS ON GROWTH AND
VIABILITY OF BACTERIA Escherichia coli (P-K9)

"®. NIKA GAZDEK: NASTAJANJE INKLUZIJSKIH KOMPLEKSA DERIVATA FEROCENA S B-CIKLODEKSTRINOM —
BINDING ABILITY OF FERROCENE DERIVATIVES WITH B-CYCLODEXTRINS AS INCLUSION COMPLEXES (M-
K2)

". MIA GOTOVUSA: UTJECAJ REAKCIJSKIH PARAMETARA NA SINTEZU OKTILNIH ESTERA MASNIH KISELINA —
INFLUENCE OF REACTION PARAMETERS ON THE SYNTHESIS OF OCTYL ESTERS OF FATTY ACIDS (P-K10)

"®. LUCIJA HOK: UTJECAJ DEUTERACIJE NA AFINITET HISTAMINA PREMA H, RECEPTORU: RACUNALNA
STUDIJA — DEUTERATION AFFECTS HISTAMINE AFFINITY FOR ITS H2 RECEPTOR: A COMPUTATIONAL
STUDY (P-K11)

“®. KARLA JAGIC: PRELIMINARNI REZULTATI O ONECISCENJU ZAGREBACKIH KUCNIH PRASINA
POLIBROMIRANIM DIFENIL ETERIMA — PRELIMINARY RESULTS ON POLYBROMINATED DIPHENYL ETHER
CONTAMINATION STATUS IN ZAGREB HOUSE DUSTS (M-K7)

¢ ) ZOE JELIC MATOSEVIC: RACUNALNE SIMULACIJE TRANSKRIPCIISKOG FAKTORA MntR 1Z BAKTERIJE
Bacillus subtilis — COMPUTATIONAL SIMULATIONS OF THE TRANSCRIPTIONAL REGULATOR MntR FROM
THE BACTERIUM Bacillus subtilis (P-K12)
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NIKOLINA KALCEC: ISTRAZIVANJE INTERAKCIJA RAZLICITO FUNKCIONALIZIRANIH ZLATNIH NANOCESTICA
S DOPAMINOM | L-DOPOM PRIMJENOM FLUORESCENCIJSKE SPEKTROSKOPIJE — FLUORESCENCE
SPECTROSCOPIC STUDY OF THE INTERACTION OF DIFFERENTLY COATED GOLD NANOPARTICLES WITH
DOPAMINE AND L-DOPA (P-K13)

MATEJ KERN: MODELIRANJE ADSORPCIJE FARMACEUTSKI AKTIVNIH TVARI NA UGLJIKOVE
NANOMATERIJALE — MODELLING OF THE ADSORPTION OF PHARMACEUTICALLY ACTIVE COMPOUNDS
ON CARBON-BASED NANOMATERIALS (P-K14)

DAVID KLARIC: INKLUZIJSKI KOMPLEKSI NABUMETONA S B-CIKLODEKSTRINOM | NJEGOVIM
ODABRANIM DERIVATIMA — INCLUSION COMPLEXES OF NABUMETONE WITH B-CYCLODEXTRIN AND ITS
SELECTED DERIVATIVES (P-K15)

ROBERT JUNIOR KOLMAN: PRIPRAVA PROPARGILNIH EPOKSIDA — SYNTHESIS OF PROPARGYLIC
EPOXIDES (P-K16)

MILENKO KORICA: STRUKTURNA KARAKTERIZACIJA MAKROCIKLICKE SCHIFFOVE BAZE S INKLUDIRANIM
AMONIJAKOM, SUMPOROVIM DIOKSIDOM | KLOROM — STRUCTURAL CHARACTERISATION OF
MACROCYCLIC SCHIFF BASE WITH INCLUDED AMMONIA, SULPHUR DIOXIDE AND CHLORINE (P-K17)

JOSIPA KOSIC-VUKSIC: ODREDIVANJE FOSFODIESTERAZA TIP 5 INHIBITORA U DODACIMA PREHRANI
PRIMJENOM LC-TOF METODE — DETERMINATION OF PHOSPHODIESTERASE TYPE 5 INHIBITORS IN
DIETARY SUPPLEMENTS USING LC-TOF METHOD (P-K18)

MARTA KOSCAK: FLUORIMETRIJSKO PREPOZNAVANJE DNA | BSA OVISI O POVEZANOSTI KONJUGATA
TRIARILBORANSKOG KATIONA S FLUORESCENTNOM SUPSTITUENTOM ILI SEKVENCOM PEPTIDA —
FLUORIMETRIC RECOGNITION BETWEEN DNA AND BSA DEPENDS ON TRIARYLBORONE CATIONE
CONNECTIVITY TO FLUORESCENT SUPSTITUENT OR PEPTIDE SEQUENCE (P-K19)

IVONA KROSL: KARAKTERIZACIJA NOVOSINTETIZIRANIH DERIVATA 7-HIDROKSIKUMARINA —
CHARACTERISATION OF NEWLY SYNTHESIZED 7-HYDROXYCOUMARIN DERIVATIVES (P-K20)

DINO KUZMAN: UTJECAJ REAKCIJSKIH UVJETA NA DOBIVANJE POLIOKSALATOMOLIBDATA RAZLICITE
NUKLEARNOSTI — THE INFLUENCE OF REACTION CONDITIONS ON OBTAINING
POLYOXALATOMOLYBDATES OF VARIOUS NUCLEARITY (P-K21)

ANA LOZANCIC: HOMO- | HETEROPOLINUKLEARNI SPOJEVI DOBIVEN| KORISTENJEM GRADEVNIH
BLOKOVA [M"(C204)3]3~ (M" = Cr ILI Fe) | ALKIL SUPSTITUIRANIH AMINA — HOMO- AND
HETEROPOLYNUCLEAR COMPOUNDS OBTAINED USING [M"(C204)3F?~ (M" = Cr OR Fe) AS BUILDING
BLOCKS AND ALKYL-SUBSTITUTED AMINES (P-K22)

MIRNA MANDARIC: POLIOKSOMOLIBDATI RAZLICITIH NUKLEARNOSTI FUNKCIONALIZIRANI
HIDRAZONSKIM KOMPLEKSIMA Mo(VI) — POLYOXOMOLYBDATES OF VARIOUS NUCLEARITIES
FUNCTIONALIZED WITH Mo(VI) HYDRAZONE COMPLEXES (P-K23)

VALENTINA MARTINEZ: EFIKASNO | KONTROLIRANO UKLAPANJE BUCKMINSTERFULLERENA U ZIF-8
SODALITNE TOPOLOGIE MEHANOKEMISKIM PUTEM — EFFICIENT AND CONTROLLABLE ENTRAPMENT
OF BUCKMINSTERFULLERENE INTO ZIF-8 OF SODALITE TOPOLOGY BY MECHANOCHEMISTRY (M-K3)

ANA MATOSEVIC: DIZAIN, SINTEZA | BIOLOSKA EVALUACIJA SPOJEVA KAO LIJEKOVA AKTIVNIH U
CENTRALNOM | PERIFERNOM ZIVCANOM SUSTAVU — DESIGN, SYNTHESIS AND BIOLOGICAL EVALUATION
OF COMPOUNDS AS ACTIVE DRUGS IN THE CENTRAL AND PERIPHERAL NERVOUS SYSTEM (M-K1)

MIHOVIL MEDIC: UTJECA) PROPILNIH ESTERA MASNIH KISELINA NA NAPETOST POVRSINE, VISKOZNOST |
GUSTOCU MJESAVINA S DIZELOM — EFFECT OF FATTY ACID PROPYL ESTERS ON SURFACE TENSION,
VISCOSITY AND DENSITY OF BLENDS WITH DIESEL FUEL (P-K24)

DANIJELA MIHELEC: PRIPRAVA LIPOFILNIH PREKURSORA ZA SINTEZU NOVIH DESMURAMIL-DIPEPTIDNIH
DERIVATA — PREPARATION OF LIPOPHILIC PRECURSORS FOR SYNTHESIS OF NEW DESMURAMYL
DIPEPTIDE DERIVATIVES (P-K25)
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ANA MIKELIC: ODREDIVANJE VISECILINE ANTIMIKROBNE AKTIVNOSTI PRIMJENOM STROJNOG UCENJA —
MACHINE LEARNING-BASED PREDICTION OF MULTI-TARGET ANTIMICROBIAL ACTIVITY (P-K26)

MARTINA MILOLOZA: BIORAZGRADNJA MIKROPLASTIKE PRIMJENOM GRAM NEGATIVNIH BAKTERIA
RODA Pseudomonas | Delftia — BIODEGRADATION OF MICROPLASTICS BY GRAM NEGATIVE BACTERIA
FROM GENERA OF Pseudomonas AND Delftia (P-K27)

OZANA MISURA: UGADANIJE SAVITLIIVOSTI KRISTALA KOORDINACIJSKOG POLIMERA KADMUA(II)
KOKRISTALIZACIJOM — MODULATING MECHANICAL FLEXIBILITY OF CADMIUM(II) COORDINATION
COMPOUND VIA CO-CRYSTALLIZATION (P-K28)

ANTONIJA OZEGOVIC: FENIL 3-HIDROKSIPROPIONSKA KISELINA KAO GRADEVNI BLOK ZA KIRALNE
TEKUCE KRISTALE SVINUTE GEOMETRIJE —A NOVEL PHENYL-3-HYDROXY PROPIONIC ACID BUILDING
BLOCK FOR BENT-SHAPED LIQUID CRYSTALLINE DIMERS (P-K29)

BARBARA PANIC: UTJECAJ STRUKTURNIH | EKSPERIMENTALNIH PARAMETARA NA SAMOUDRUZIVANJE
DERIVATA NITROZOBENZENA NA POVRSINI ZLATA — INFLUENCE OF STRUCTURAL AND EXPERIMENTAL
PARAMETERS ON SELF-ASSEMBLY OF NITROSOBENZENE DERIVATIVES ON GOLD SURFACE (P-K30)

ANTONIO PELESK: KOROZIJSKA ZASTITA UGLJIICNOG CELIKA HLAPLJIVIM INHIBITORIMA KOROZIJE —
CORROSION PROTECTION OF CARBON STEEL BY VOLATILE CORROSION INHIBITORS (P-K31)

MARIJANA POCRNIC: ANALIZA INKLUZIJSKIH KOMPLEKSA MELOKSIKAMA | CIKLODEKSTRINA
SPEKTROMETRIJOM MASA VISOKOG RAZLUCIVANJA — HIGH RESOLUTION MASS SPECTROMETRIC
ANALYSIS OF MELOXICAM — CYCLODEXTRINS INCLUSION COMPLEXES (P-K32)

IVAN PUCKO: UTJECAJ UDJELA METIL METAKRILATA U POLIMERNOM ADITIVU NA
NISKOTEMPERATURNA SVOIJSTVA MINERALNOG DIZELSKOG GORIVA —INFLUENCE OF POLYMER
ADDITIVE WITH DIFFERENT AMOUNTS OF METHYL METHACRYLATE ON LOW TEMPERATURE PROPERTIES
OF MINERAL DIESEL FUEL (P-K33)

MARTA RAZUM: UTJECAJ STRUKTURE NA PRIJENOS KALIJEVIH IONA U NIOBIJEVIM FOSFATNIM
STAKLIMA — INFLUENCE OF STRUCTURE ON THE TRANSPORT OF POTASSIUM IONS IN NIOBIUM
PHOSPHATE GLASSES (P-K34)

LUCIJA REBROVIC: UTJECA) VISESTJENCANIH UGLJIKOVIH NANOCUEVI RAZLICITIH DIMENZIJA NA
SVOJSTVA NANOFLUIDA POLIETILEN GLIKOLA — INFLUENCE OF DIFFERENT SIZE MULTI-WALLED CARBON
NANOTUBES ON POLYETHYLENE GLYCOL BASED NANOFLUID PROPERTIES (P-K35)

MARKO ROBIC: UBRZANA HIDROLIZA OTOPINA FeCls U PRISUTNOSTI IONA Cr** U KISELOM MEDIU —
FORCED HYDROLYSIS OF FeCls SOLUTIONS IN THE PRESENCE OF Cr®* IONS IN ACIDIC MEDIUM (P-K36)

IVANA RUBIC: NECILJANI METABOLOMSKI PROFIL SERUMA PASA INFICIRANIH S Babesia canis POMOCU
GC-MS — UNTARGETED METABOLOMICS PROFILE OF SERUM IN DOGS INFECTED WITH Babesia canis BY
GC-MS (P-K37)

IVANA 3ARIC: JEZGRA/LJUSKA Ge/Al KVANTNE TOCKE U AMORFNOJ Al,0s MATRICI DOBIVENE
MAGNETRONSKIM RASPRASENJEM — MAGNETRON SPUTTERING DEPOSITION OF CORE/SHELL Ge/Al
QUANTUM DOT LATTICES IN AMORPHOUS Al;03s MATRIX (P-K38)

JAKOV SLADE: DIFUZIJA RADIKALA U PROPILEN KARBONATU | DMF-U — RADICAL DIFUSSION IN
PROPYLENE CARBONATE AND DMF (P-K39)

KARLO SOVIC: KONFORMACIJSKA ANALIZA DERIVATA KINUKLIDINSKIH KARBAMATA —
CONFORMATIONAL ANALYSIS OF QUINUCLIDINE CARBAMATE DERIVATIVES (P-K40)

ZLATAN SPAHIC: SINTEZA | KARAKTERIZACIJA NOVIH OKSIMSKIH ANTIDOTA PRI OTROVANJU
ORGANOFOSFORNIM SPOJEVIMA — SYNTHESIS AND CHARACTERIZATION OF NOVEL OXIME ANTIDOTES
FOR ORGANOPHOSPHORUS POISONING (P-K41)
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KRISTINA SUSAC: UTJECAJ SLOJEVITIH SILIKATA ISTIH VELICINA CESTICA NA TOPLINSKU VODUIVOST U
NEZASICENOJ POLIESTERSKOJ IMIDNOJ SMOLI — INFLUENCE OF SAME PARTICLE SIZE LAYERED SILICATES
ON THERMAL CONDUCTIVITY OF UNSATURATED POLYESTER IMIDE RESIN (P-K42)

PETAR SUTALO: FEROCENSKI KROMOFOR KAO POTENCIJALNI SENZOR ZA ODREDIVANJE ZAVIJENOSTI
PEPTIDA — FERROCENE CHROMOPHORE AS A POTENTIAL PROBE FOR THE ASSESSMENT OF HELICITY IN
TRIPEPTIDES (P-K43)

LU TURKOVIC: OPTIMIZACIJA UVJETA ZA ISTOVREMENU EKSTRAKCIJU RIBOCIKLIBA, ANASTROZOLA |
LETROZOLA IZ LIUDSKE PLAZME — PARAMETER OPTIMISATION FOR SIMULTANEOUS EXTRACTION OF
RIBOCICLIB, ANASTROZOLE AND LETROZOLE FROM HUMAN PLASMA (P-K44)

IVA ZONJIC: INTERAKCIJE DERIVATA BENZOTIAZOLSKIH AMIDINA S DNA — INTERACTIONS OF
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SEISMOLOGY AS A MULTIDISCIPLINARY SCIENCE — RECENT
EXAMPLES OF STUDIES OF EARTHQUAKES NEAR ZAGREB AND
PETRINJA IN 2020/2021

Marijan Herak"

! Department of Geophysics, Faculty of Science, Horvatovac 95, Zagreb
* mherak@gfz.hr, herak@irb.hr

Seismology is very young discipline which stands out among sciences by several traits (e.g. the
extremely large range of amplitudes and periods of ground motion it studies). It also has three faces —
the research one (physics of the Earth's interior), the professional face (recording, locating and
cataloguing earthquakes), and the one that deals with seismic hazard assessment and the ways to
mitigate seismic risk. Related to these is its distinct multidisciplinarity and the need for close
cooperation with various professions. Besides the expected physics and mathematics, there are also:
geology, civil engineering, geodesy, but also professions such as history, linguistics or archiving.

In the lecture, | will look at how this collaboration materialized during the 2020/2021 earthquake series
near Zagreb (ML = 5.5) and Petrinja (ML = 6.2). Joint research with geologists related to locating
aftershocks and determining the causal fault will be described, as well as cooperation with colleague
geodesists in interpreting the satellite radar measurements (InSAR). The research on the historical
seismicity to quantify past important earthquakes that are important in earthquake hazard assessment
will be also briefly discussed.
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SEIZMOLOGIA KAO MULTIDISCIPLINARNA ZNANOST -
RECENTNI PRIMJERI ISTRAZIVANJA POTRESA KOD ZAGREBA |
PETRINJE 2020/2021. GODINE

Marijan Herak"

! Geofizi¢ki odsjek PMF-a, Horvatovac 95, Zagreb
* mherak@gfz.hr, herak@irb.hr

Seizmologija je vrlo mlada znanost koja se isti¢e i po nekoliko posebnih znacajki (npr. izrazito velik
raspon amplituda i perioda pomaka koje proucava). Uvjetno receno, ona ima i tri lica — istrazivacko
(fizika unutrasnjosti Zemlje), strucno (biljezenje, lociranje i katalogiziranje potresa), te ono koje se bavi
procjenom potresne opasnosti i na¢inima smanjenja potresne ugrozenosti. S time je u vezi i njezina
izrazita multidiscilinarnost i nuznost tijesne suradnje s raznim strukama. Od posve ocekivanih fizike i
matematike, tu su jos i: geologija, gradevinarstvo, geodezija, ali i struke poput povijesti, lingvistike ili
arhivarstva.

Na predavanju ¢u se osvrnuti na to kako je ova suradnja dosla do izrazaja tijekom potresnih serija
2020./2021. godine kod Zagreba (ML = 5.5) i Petrinje (ML = 6.2). Opisat ¢e se zajednicka istraZivanja s
geolozima povezana s lociranjem naknadnih potresa i utvrdivanjem uzroc¢nog rasjeda, s kolegama
geodetima pri interpretaciji satelitskih radarskih mjerenja (InSAR). Takoder ¢u ukratko opisati
istrazivanja povijesne seizmicnosti radi kvantifikacije proslih potresa koji su vazni pri procjeni potresne
opasnosti.
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MECHANOBIOLOGY OF THE MITOTIC SPINDLE

Iva Toli¢%*

! Laboratory of cell biophysics, Division of Molecular Biology, Ruder Boskovi¢ Institute, Bijeni¢ka cesta 54,
10000 Zagreb
* tolic@irb.hr

Our bodies are built from around 100 trillion individual cells, each of which contains 46 chromosomes
that carry our genetic material. This enormous number of cells originates from a single cell that is the
product of fertilization of an egg with a sperm. Thus, cell division is one of the most fundamental
processes in the living world. At the onset of division the cell assembles the mitotic spindle, a
fascinating and complex micro-machine made of microtubules and the accompanying proteins. The
microtubules move the chromosomes around and finally line them up in the middle of the spindle.
When all chromosomes are ready, sister chromatids are moved apart towards the opposite spindle
poles. The central question in this field of research is how the mitotic spindle manages to divide
chromosomes into two equal sets without errors. Understanding how proper chromosome
segregation is achieved in cells and how it is controlled will help to identify new strategies for
prevention and treatment of diseases such as cancer and genetic disorders caused by chromosome
segregation errors. By taking an interdisciplinary approach, in which we combine cell and molecular
biology, molecular genetics, cutting-edge microscopy, laser microsurgery, computer science and
theoretical physics, my group explores how the mitotic spindle self-assembles and how forces that
move the chromosomes are generated.
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MEHANOBIOLOGIJA DIOBENOG VRETENA

Iva Toli¢%*

! Laboratorij za biofiziku stanice, Zavod za molekularnu biologiju, Institut Ruder Boskovié, Bijeni¢ka cesta 54,
10000 Zagreb
* tolic@irb.hr

Nasa su tijela izgradena od oko 100 bilijuna pojedinacnih stanica, od kojih svaka sadrzi 46 kromosoma
koji nose nas genetski materijal. Ovaj golemi broj stanica potjece iz jedne stanice koja je proizvod
oplodnje jajne stanice spermijem. Stoga je dioba stanica jedan od najvaznijih procesa u Zivom svijetu.
Na pocetku diobe stanica gradi diobeno vreteno, fascinantan i slozen mikrostroj napravljen od
mikrotubula i proteina koji se na njih vezu. Mikrotubuli pomi¢u kromosome po stanici dok ih ne
poravnaju po sredini vretena. Kada su svi kromosomi spremni, mikrotubuli razdvajaju sestre kromatide
pomicudi ih prema suprotnim polovima vretena. SrediSnje je pitanje u ovom podrucju istrazivanja kako
diobeno vreteno uspijeva podijeliti kromosome u dva jednaka skupa bez pogresSaka. Razumijevanje
kako stanice postizu pravilnu segregaciju kromosoma te kako je kontroliraju pomoci ée pronalasku
novih strategija za prevenciju i lijeCenje bolesti poput raka i genetskih poremecéaja uzrokovanih
pogreskama u segregaciji kromosoma. Uz pomoc¢ interdisciplinarnog pristupa u kojem kombiniramo
stanicnu i molekularnu biologiju, molekularnu genetiku, vrhunsku mikroskopiju, lasersku
mikrokirurgiju, racunalnu znanost i teorijsku fiziku moja grupa istrazuje kako se diobeno vreteno
samoorganizira te kako stvara sile koje pokrec¢u kromosome.
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A stent is a mesh that is placed in a narrowed or closed part of a blood vessel to keep the vessel open
to restore normal blood flow. There are dozens of stents on the market with a very complex structure
and of different sizes, geometries, and then mechanical properties. Testing and designing stents that
will meet the prescribed mechanical constraints can be a very demanding task. However, there is a
very efficient way for this task, and it is based on the use of a reliable and simple mathematical model.
In this talk | will present the path to such a model, and emphasise opportunities it provides. Numerical
approximation of the solution of the model allows us to build simulations that can lead us to different
conclusions about the global properties of the stent without producing it. Moreover, the simulations
allow us to go a step further and look for stents that are optimal in some sense. Thus, on the example
of stents, | will approach the three cornerstones for new technologies: modeling, simulation and
optimization.

52

PMF

2021


javascript:startMail('ngozpn@nnzugu.e');

®) PMF
PDSS
S 2021

MATEMATICKO MODELIRANJE STENTOVA

Josip Tamba&a”

! Matematicki odsjek, Prirodoslovno-matematicki fakultet, Bijeni¢ka cesta 30, Zagreb, Hrvatska
* tambaca@math.hr

Stent je mrezica koja se postavlja u suzeni ili zatvoreni dio krvne Zile s ciljem otvaranja i uspostavljanja
normalnog protoka krvi. Na trZistu postoje desetci stentova vrlo sloZene strukture, razlicitih velicina i
geometrija, a onda i mehanickih svojstava. Testiranje i dizajniranje stentova koji ¢e zadovoljiti
postavljene mehanicke uvjete moZze biti vrlo zahtjevan proces. Medutim, postoji vrlo efikasan nacin za
ovaj zadatak, a baziran je na koristenju pouzdanog i jednostavnog matematickog modela stenta. Put
do jednog takvog modela predstavit ¢u na ovom predavaniju, te izloziti njegove dosege. Numericka
aproksimacija rjeSenja modela omogucuje nam simulacije koje nas mogu dovesti do razliCitih
zaklju¢aka o globalnim svojstvima stenta bez da smo ga i efektivno proizveli. Stovise, simulacije
omogucuju da odemo i korak dalje te trazimo stentove optimalne po nekom svojstvu. Tako ¢u se na
primjeru stentova dotaknuti tri temelja razvoja novih tehnologija: modeliranja, simulacija i
optimizacije.
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EVOLUTION OF GALAXIES THROUGH COSMIC TIME

Vernesa Smolci¢t*

! Department of Physics, Faculty of Science, Bijenitka cesta 32, Zagreb, Hrvatska

* vs@phy.hr

Understanding how galaxies form in the early universe and their subsequent evolution through cosmic
time is a major goal of modern astrophysics. Panchromatic look-back sky surveys significantly advanced
the field in the past decades, leading to a general understanding of galaxy evolution. In the talk | will
go through the concepts and results of galaxy evolution studies.
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RAZVOJ GALAKSIJA KROZ SVEMIRSKO VRIJEME

Vernesa Smolci¢t*

! Fizi¢ki odsjek, Prirodoslovno-matematicki fakultet, Bijenicka cesta 32, Zagreb, Hrvatska

* vs@phy.hr

Jedan od glavnih ciljeva moderne astrofizike jer razumjeti kako se galaksije stvaraju te kako se razvijaju
kroz svemirsku povijest. Visebojni pregledi neba znacajno su unaprijedili to podrudje istrazivanja u
posljednjim desetlje¢ima, Sto je dovelo do opceg razumijevanja razvoja galaksija. U predavanju ¢u proci
kroz koncepte i rezultate proucavanja evolucije galaksija.
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BUTYRYLCHOLINESTERASE - STEPING OUT OF
ACETYLCHOLINESTERASE'S SHADOW AS PSEUDOCATALYTIC
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In 1940s cholinesterases became interest of study because of their role in nerve transmission, but it
was soon shown that butyrylcholinesterase (BChE) is not so important because even with complete
absence of BChE subjects were still alive and healthy. Lacking essential physiological function BChE
hasn’t been topic of further investigation in the same length as acetylcholinesterase (AChE). Then
through years evidence had arisen indicating that BChE has certain role in the development of the
symptomatology of Alzheimer’s disease (AD). The hypothesis becomes more convincing when
cholinesterase inhibitor therapies were shown to be effective in the improvement of main cognitive
functions in patient with AD [1]. Except in AD therapy BChE is today associated with many different
functions, like its involvement in metabolism of numerous drugs and poison esters even hunger
hormone ghrelin, but highest interest was given to acknowledgment of BChE’s input against nerve
agents’ toxicity. BChE placement in plasma gives it ability to act as stoichiometric bioscavanger for
organophosphate (OP) before they pass blood brain barrier inhibiting native AChE, causing cholinergic
crisis [2]. Due to its ability to act as a stoichiometric bioscavanger, BChE can be administered
exogenously in the form of fresh-frozen plasma and thus may aid in recovery from OP poisoning as
shown in the case of novichok poisoning [3]. Our hypothesis was that BChE in combination with its
efficient reactivator could act as a pseudocatalytic scavenger as medical protection or therapy for
detoxification, in this case from excess of OP. Through thorough research we identified efficient oximes
based on “click chemistry” synthesis for BChE inhibited with OPs as sarin, cyclosarin, VX, and tabun.
Interactions between inhibited BChE and oximes containing alkyne and azide building blocks with
triazole linker were kinetically characterized in detail through in vitro, ex vivo and in silico experiments.
For several oximes BChE reactivation potency was showed to be promising when compared to the
standard oximes used in medical practice. Combination of BChE and oxime with high reactivation
potency is appealing pseudocatalytic bioscavanger candidate for OP poisoning because once
reactivated BChE is again able to bind OP from blood by which enabling further normal function of
AChE.
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U 1940-ima kolinesteraze postale su zanimljive za proucavanje zbog njihove uloge u prijenosu Zivéanog
impulsa, ali za butirilkolinesterazu (BChE) se ubrzo pokazalo da nije toliko vazna jer su ¢ak i uz njezino
potpuno odsustvo ispitane skupine bile Zive i zdrave. Zbog nedostatka bitne fizioloske funkcije BChE
nije bila tema daljnjih ispitivanja u istoj koli¢ini kao i acetilkolinesteraza (AChE). Ipak kroz godine su se
pojavili dokazi koji ukazuju da BChE ima odredenu ulogu u razvoju simptomatologije Alzheimerove
bolesti (AD). Hipoteza je postala uvjerljivija kada se pokazalo da su terapije inhibitorima kolinesteraza
ucinkovite u poboljsanju glavnih kognitivnih funkcija u bolesnika s AD [1]. Osim u AD terapiji, BChE je
danas povezana s mnogim razli¢itim funkcijama, poput sudjelovanja u metabolizmu brojnih lijekova i
estera otrova, pa ¢ak i hormona gladi grelina, ali najveci interes bio je izazvan u¢inkom BChE protiv
toksi¢nosti Zivéanih otrova. Prisutnost BChE u krvnoj plazmi omogucduje da djeluje kao stehiometrijsko
biocistilo za organofosfate (OP) prije nego Sto produ krvno-mozZdanu barijeru te inhibiraju nativnu
AChE, uzrokujuci kolinergi¢nu krizu [2]. S obzirom na sposobnost da djeluje kao stehiometrijsko
biocistilo BChE se moZe primijeniti egzogeno u obliku svjeze smrznute plazme i tako moZe pomodi pri
oporavku kod trovanja OP-om kao $to se pokazalo u slucaju trovanja novichokom [3]. Nasa je hipoteza
bila da BChE u kombinaciji sa uéinkovitim reaktivatorom moze djelovatii kao pseudokataliticki bioCistac
te omoguditi medicinsku zastitu ili terapiju za detoksikaciju, u ovom slucaju od suviska OP. Temeljitim
istrazivanjem identificirali smo ucinkovite reaktivatore, kao oksime temeljene na klik-kemijskoj sintezi,
za BChE inhibiranu s OP-ima kao sarin, ciklosarin, VX i tabun. Interakcije izmedu inhibiranih BChE i
oksima koji sadrze alkinske i azidne blokove s triazolnim vezom detaljno su kineticki okarakterizirane
in vitro, ex vivo i in silico eksperimentima. Reaktivacijska sposobnost nekoliko oksima pokazala se
obecavaju¢om za BChE u usporedbi sa standardnim oksimima koji se koriste u medicinskoj praksi.
Kombinacija BChE i oksima s visokim potencijalom reaktivacije privlacan je kandidat za
pseudokataliticko biocistilo u sluéaju trovanja OP-om, buduéi da reaktivirani BChE ponovno je
sposoban vezati OP iz krvi i tako osigurati daljnju normalnu funkciju AChE.
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Roughly 20-25% of the global population depends largely or entirely on groundwaters obtained from
karst areas [1]. Before reaching the aquifer, water passes through soil, epikarst and vadose zone, where
is subject to different processes that impact its properties. To better understand water distribution
and transport through soil cover, one-dimensional hydrological model at a daily resolution was
developed, which simulates water content at 10, 20, 30, 40 and 50 cm depth. The study site is located
in central Spain (40°9'15"”N, 5°4’20"W) and is characterized by red soil rich in iron minerals that is half
meter thick and overlies metamorphosed carbonates [2]. A soil monitoring station was installed at the
study site in 2018, with sensors measuring soil water content at depths of 10, 20, 30, 40 and 50 cm. As
well, amount of precipitation, temperature, relative humidity, air pressure, wind velocity and direction
are recorded every 10-minutes at a meteorological station installed at the study location. In order to
develop a hydrological model, it is important to know properties of the media through which water
moves. Thus, soil analyses were performed to determine basic soil properties. The development of the
model follows an empirical approach which implies construction of mathematical equations based on
input and output parameters [3]. Assumed initial soil water content, precipitation, actual
evapotranspiration and infiltration are used as input parameters, while modelled soil water content
represents the output parameter. Modelled results were compared to measured values and to values
modelled in software HYDRUS 1D. Preliminary results show that there is substantial preferential flow
on the site, which should be implemented in the later versions of the model. Correlation coefficients
show a strong positive relationship between measured and modelled results. Once the model is
completed, simulated soil water content and temperature records will be used as input parameters
for CO; concentration and transport model.
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Otprilike Cetvrtina svjetske populacije potpuno je ili djelomi¢no ovisna o zalihama podzemne vode u
krskim podrucjima [1]. Prije nego Sto dospije do vodonosnika, voda ¢ée se kretati kroz tlo, epikrsku i
vadoznu zonu, te ¢e upravo procesi u navedenim zonama odrediti koli¢inu i svojstva vode koja dospije
do vodonosnika. U svrhu razumijevanja raspodjele i kretanja vode u zoni tla, izraden je
jednodimenzionalni dnevni hidroloski model, koji simulira udio vode u tlu na dubinama 10, 20, 30, 40,
i 50 cm. Sustav za monitoring postavljen je na lokaciji u sredi$njoj Spanjolskoj (40°9'15"”N, 5°4'20"W).
Na istrazivanoj lokaciji mati¢ne stijene izgradene su od metamorfoziranih karbonata na kojima je
razvijeno karakteristicno crveno tlo bogato Zeljezovitim mineralima, ¢esto dubine preko pola metra
[2]. U tlu na dubinama 10, 20, 30, 40 i 50 cm postavljeni su senzori za mjerenje volumnog udjela vode
u tlu. Na udaljenosti <100 m od lokacije istraZivanja nalazi se meteoroloska stanica na kojoj se u 10-
minutnim intervalima mjere oborine, temperatura, relativna vlaznost, tlak zraka, te brzina i smjer
vjetra. Laboratorijske analize provedene su za odredivanje osnovnih karakteristika tla. Razvoj modela
slijediti ¢e empirijski pristup, koji podrazumijeva konstrukciju matematickih jednadzbi proizaslih iz
ulaznihiizlaznih parametara [3]. Kao ulazni parametri koriSteni su pretpostavljeni pocetni volumni udio
vode u tlu, padaline, stvarna evapotranspiracija i infiltracija, dok izlazni parametar predstavlja
modelirani volumni udio vode u tlu. Modelirani rezultati usporedeni su s izmjerenim vrijednostima i
vrijednostima modeliranima u programu HYDRUS 1D. Prvi rezultati pokazuju da na istraZivanoj lokaciji
postoji preferencijalni tok kojeg ¢e biti potrebno uzeti u obzir prilikom usavrSavanja modela.
Koeficijenti korelacije pokazuju vrlo dobru do izvrsnu povezanost izmedu izmjerenih i modeliranih
rezultata. Nakon usavrsavanja, modelirani volumni udio vode u tlu i temperaturni podaci koristiti ¢e se
kao ulazni parametri za izradu modela koncentracije i transporta CO,.
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The microbiome has a key role in maintaining hosts' health and can have a significant impact on its
susceptibility to disease [1]. Increasing evidence points out the role of microbiome in biological
invasions, since microbes can affect a number of interactions between the host and the environment,
and the ecology of the host [2]. On the other hand, the dispersal process and the characteristics of the
novel environment may affect the structure and composition of a dispersing invader's microbiome,
which may directly and indirectly affect their fitness and invasion success. Invasive species are one of
the most significant causes of biodiversity loss, especially in the freshwater ecosystems [3]. Successful
and fast dispersing invaders, such as the signal crayfish, have been shown to exhibit changes in
population characteristics along the invasion range, indicating that individuals which accumulate on
expanding edges (invasion fronts) may possess specific traits that facilitate dispersal and/or population
establishment in a novel environment, which may ultimately affect species’ future invasion success [4].
In this study we analyzed whether such differences occur in the composition of its microbiome, i.e.
whether differences in microbiome occur due to population characteristics (invasion core vs. front), or
due to microhabitat characteristics (upstream river section vs. downstream). We collected the samples
of crayfish' exoskeletal biofilm, hemolymph, hepatopancreas and intestine from four locations along
the Korana River, Croatia and analyzed the microbial composition via 16S rRNA sequencing. Our results
reveal that alpha diversity differed significantly between the locations only in the case of hemolymph
microbiome. Furthermore, hemolymph also showed significantly different beta diversity between
upstream and downstream location, while hepatopancreas and intestine microbiomes differed
significantly between core and front populations. Exoskeletal microbiome showed significantly
different beta diversity between all locations. In total, our results suggest that the exoskeletal
microbiome is shaped by both local environmental characteristic and crayfish density and population
structure, while hemolymph microbiome differences may be driven by characteristics of upstream
(rural) and downstream (industrial) river environments. Furthermore, hepatopancreas and intestine
microbiomes may be determined by population density, since it affects feeding regime and crayfish
condition, but may also be dependent upon environmental conditions (i.e. type of available food).
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PROMJENE U MIKROBIOMU USPJESNE INVAZIVNE STRANE VRSTE,
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Mikrobiom ima klju¢nu ulogu u odrzavanju zdravlja domacina i moze imati znacajan utjecaj na njegovu
podloZnost bolesti [1]. Sve vise dokaza ukazuje na ulogu mikrobioma u bioloskim invazijama, bududi
da mikrobi mogu utjecati na brojne interakcije izmedu domacdina i okolisa te na ekologiju domacina [2].
S druge strane, proces Sirenja i karakteristike novog okoliSa mogu utjecati na strukturu i sastav
mikrobioma invazivne vrste koja se Siri, Sto moZe izravno i neizravno utjecati na njen fitnes i invazivni
uspjeh. Invazivne strane vrste jedan su od najznacajnijih uzroka gubitka bioloske raznolikosti, posebice
u slatkovodnim ekosustavima [3]. Uspjesne invazivne strane vrste, poput signalnoga raka, pokazuju
promjene u karakteristikama populacije duz invazivnog areala, sto ukazuje da jedinke koje se
akumuliraju na rubovima Sirenja (invazijskim frontama) mogu posjedovati specifiche osobine koje
olaksavaju Sirenje i/ili uspostavljanje populacije u novom okolisu, $to u konacnici moze utjecati na
bududi invazivni uspjeh vrste [4]. U ovom smo istraZivanju analizirali postoje li takve razlike u sastavu
mikrobioma vrste, tj. javljaju li se razlike u mikrobiomu zbog karakteristika populacije (invazijsko
srediste vs. fronta) ili zbog karakteristika mikrostanista (uzvodni dio rijeke vs. nizvodni). Prikupili smo
uzorke egzoskeletnog biofilma, hemolimfe, hepatopankreasa i crijeva rakova sa Cetiri lokacije duz
rijeke Korane u Hrvatskoj i analizirali mikrobni sastav 16S rRNA sekvenciranjem. Nasi rezultati otkrivaju
da se alfa raznolikost znacajno razlikovala izmedu razli¢itih lokacija samo u slu¢aju mikrobioma
hemolimfe. Nadalje, hemolimfa je takoder pokazala znacajno razli¢itu beta raznolikost izmedu
uzvodne i nizvodne lokacije, dok su se mikrobiomi hepatopankreasa i crijeva znacajno razlikovali
izmedu populacija invazijskog sredista i fronte. Mikrobiom egzoskeleta pokazao je znacajno razli¢itu
beta raznolikost medu svim lokacijama. Nasi rezultati sugeriraju da je egzoskeletni mikrobiom
oblikovan i lokalnim okolisnim karakteristikama i gusto¢om rakova/strukturom populacije, dok su
razlike u mikrobiomu hemolimfe vjerojatnije pod utjecajem karakteristika uzvodnog (ruralnog) i
nizvodnog (industrijskog) okolisa rijeke. Nadalje, mikrobiomi hepatopankreasa i crijeva mogu biti
odredeni gustoéom populacije, buduéi da ona utjece na reZzim hranjenja i fizioloSko stanje rakova, ali
mogu ovisiti i o uvjetima okolisa (tj. tipu dostupne hrane).
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We study a nonlinear moving boundary fluid-structure interaction problem where the fluid flow is
governed by 3D Navier-Stokes equations, and the structure is a rigid body described by a system of
ordinary differential equations called Euler equations for the rigid body.

The fluid-rigid body system has been extensively studied in the last twenty years and some aspects of
the well-posedness theory are now well established. The existence of the unique local-in-time (or small
data) solution is proven in [2]. On the other hand, it is known that a weak solution of Leray-Hopf type
exists and is global in time or exists until the moment of contact between the boundary of the container
and the rigid body (see e.g. [1]).

The question of the uniqueness of weak solution is still largely open. Even for the classical case of the
3D Navier-Stokes equations, the uniqueness of the Leray-Hopf weak solution is an outstanding open
problem (see e.g. [4]). However, there are classical results of weak-strong uniqueness type (see e.g.
[4]) which state that the strong solution (defined in an appropriate way) is unique in the larger class of
weak solutions. For the Navier-Stokes equations the weak solutions that satisfy Serrin’s conditions are
regular. We prove a generalization of the weak-strong uniqueness and regularity results for the Navier-
Stokes equations to the fluid-rigid body system.
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Prou¢avamo nelinearni problem interakcije fluida i strukture u prostoru. Tok fluida je dan Navier-
Stokesovim jednadzbama, dok je struktura kruto tijelo opisano sustavom obi¢nih diferencijalnih
jednadzbi poznatim kao Eulerove jednadzbe krutog tijela.

Sustavi fluida i strukture predmet su intenizivnog istrazivanja u posljednjih dvadeset godina. U [2] je
pokazano postojanje jedinstvenog jakog rjesenja, ali lokalno po vremenu ili uz male podatake. Takoder,
poznato je da postoji slabo rjesenje koje je globalno u vremenu ili postoji do trenutka kontakta s
granicom spremnika i krutog tijela (vidi npr. [1]).

Pitanje jedinstvenosti slabog rje$enja jo$ uvijek je otvoreno. Cak i za klasi¢ni slu¢aj 3D Navier-
Stokesovih jednadzbi, jedinstvenost slabog rjesenja istaknut je otvoren problem. Pokazujemo da je
slabo rjesenje koje dodatno zadovoljava Prodi-Serrinov uvjet jedinstveno u veéoj klasi slabih rjesenja
te da je takvo rjeSenje glatko, Sto je poopéenje poznatih rezultata jedinstvenosti i regularnosti za
Navier-Stokesove jednadzbe (vidi npr. [4]).
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Nowadays, plasma protein binding is increasingly being investigated. There are several plasma proteins
in the human body, such as albumin (HAS), al-acid glycoprotein (AGP), lipoprotein, transferrin, etc.,
to which certain drugs bind. Binding of drugs to plasma proteins can influence pharmacokinetics and
pharmacodynamics of the drugs. AGP is an acute phase protein and its plasma concentration can be
significantly increased in various diseases or traumas. Changes in AGP concentration can potentially
affect the free fraction of drugs in plasma, resulting in their different pharmacological action. Unbound
fraction or free drug is usually the one that is available for activity or diffusion into the surrounding
tissues. Therefore, only the free fraction of the drug is considered as active form, in accordance with
"Free Drug Principle". Drug binding to AGP can be altered in a number of pathological and physiological
conditions as a result of a change in the glycosylation pattern. Change in concentration of AGP, as well
as its high degree of natural structural glycan variability, causes changes in drug binding, particularly
in pathological conditions. These changes have been observed in patients with cancer (breast, colon,
prostate etc.), depression, infection, renal failure, etc. These examples clearly show the importance of
the glycan structure of AGP as one of the major drug transporters in a number of pathophysiological
conditions. In this work, we used experimental methods such as fluorescence spectroscopy, mass
spectrometry and microscale thermophoresis, to determine the effect and binding constant of AGP
glycosylation on the binding of selected drugs and hence predict its impact on pharmacokinetics.
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U danasnje vrijeme sve se viSe istrazuje vezanje na proteine plazme. U ljudskom tijelu postoji vise
proteina plazme poput albumina (HSA), alfa-kiselog glikoproteina (AGP), lipoproteina, transferina
odgovornih za vezanje lijekova u cirkulaciji. Vezanje lijekova na proteine plazme vaZan je korak za
sudbinu lijeka zbog utjecaja na njegovu farmakokinetiku i farmakodinamiku. AGP je protein akutne
faze upale i njegova koncentracija u plazmi moze se znacajno povedati kod razlicitih bolesti ili trauma.
Promjene u koncentraciji AGP-a mogu potencijalno utjecati na slobodni udio lijekova u plazmi
rezultirajudi time na njihovo drugacije farmakolosko djelovanje. Nevezana frakcija ili slobodni udio
lijeka je onaj za koji se smatra da je raspoloziv za aktivnost ili difuziju u okolna tkiva te se stoga samo
slobodna frakcija lijeka smatra aktivnim oblikom, u skladu s tzv. "principom slobodnog lijeka". Uslijed
promjene koncentracije AGP-a, omjera njegovih genetskih formi kao i njegovog visokog stupnja
prirodne strukturalne varijabilnosti dolazi do promjene vezivanja lijekova za AGP, posebice u
patoloskim stanjima. Vezanje lijekova za AGP moZe biti promijenjeno u brojnim patoloskim i fizioloSkim
stanjima kao rezultat promjene u glikozilacijskom uzorku. Promjene u glikozilacijskom obrascu
zamijeéene su kod pacijenata s brojnim vrstama karcinoma (dojke, kolona, prostate), depresijom,
infekcijom, insuficijencijom bubrega itd. Navedeni primjeri jasno pokazuju vaznost promjene strukture
glikanskog dijela AGP-a kao jednog od glavnih prijenosnika lijekova kod brojnih patofizioloskih stanja.
U ovome radu koristit ¢e se metode kao $to su fluorescencijska spektroskopija, masena spektrometrija
i mikroskalarna termoforeza kako bi se odredila konstanta vezanja i utjecaj glikozilacije AGP-a prilikom
vezanje odabranih lijekova i posljedi¢no predvidio utjecaj te promjene na terapiju.
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Classical molecular dynamics (MD) simulation is an established technique for studying changes in
graphene structure in picosecond (10? s) time range. We have applied this method for single layer
graphene placed on amorphous SiO; substrate irradiated initially with 23 MeV iodine ions. We found
the average defect size as well as the average efficiency for formation of defects scales linearly with
changing the ion energy, as long it is over the threshold value for defect production. Additionally, we
observed individual defect types, their sizes and shapes. We put special emphasis on point defects.
Here the trend is not that simple as some defect types preferred specific energy of projectile as well
as some specific energy range.
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Simulacije klasicne molekularne dinamike (MD) priznate su tehnike za proucavanje promjena u
strukturi grafena u vremenskom podrugju pikosekunde (102 s). Metodu smo primijenili za jednoslojni
grafen postavljen na podlogu amorfnog SiO, ozracen ionima joda od 23 MeV-a. Uocili smo da se
prosjec¢na veli¢ina defekta, kao i prosje¢na ucinkovitost stvaranja istih skalira linearno s promjenom
energije iona, pod uvjetom da je ona iznad grani¢ne vrijednosti za nastanak defekta. Pored toga,
promatrali smo pojedine vrste defekata, njihove veli¢ine i oblike. Poseban naglasak stavili smo na
tockaste defekte. Ovdje trend nije tako jednostavan jer su neke vrste defekata preferirale specificnu
energiju projektila kao i neki specifi¢ni raspon energije.
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Graphene quantum dots (GQDs) are a latest zero-dimensional (0D) member of the carbon family,
consist of single to few layers of graphene sheets with lateral dimensions of <100 nm. GQDs have
attracted significant attention due to its intriguing physicochemical properties due to the quantum
confinement and edge effects, which makes it a good material for potential applications in bioimaging,
sensing, solar cells, photovoltaic devices, photocatalysis and white-light-emitting diodes [1].

Various top-down and bottom-up preparation methods of GQDs have been reported until now, even
though limited to the small-scale preparation of GQDs and necessity for the use of strong corrosive
acids or organic solvents, harsh synthetic processes and long reaction time.

However, mechanochemistry is becoming more widespread as a technique because it can promote
solid state reactions, even on a large scale, quickly and quantitatively [2].

Herein we describe several different mechanochemical routes for a single and few layer GQDs
fabrication.
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Grafenske kvantne tocke (GKT) najnoviji su ¢lanovi obitelji OD ugljikovih nanostruktura. GKT sastoje se
od jednog do nekoliko slojeva grafenskih plahta dimenzija <100 nm. GKT privukle su znacajnu
pozornost zbog svojih intrigantnih fizikalno-kemijskih svojstava uzrokovanih efekthom prostornog
ogranicenja i rubnih ucinaka, sto ih ¢ini dobrim materijalom za potencijalnu primjenu u senzorima, bio-
oslikavanju, solarnim celijama, fotonaponskim éelijama, fotokatalizi i diodama koje emitiraju bijelu
svjetlost [1].

Postoje dva generalna pristupa sintezi GKT: pristup odozgo prema dolje i odozdo prema gore. lako su
dosada zabiljeZeni razliciti nacini sinteze GKT, ograni¢eni su nuznom upotrebom jakih korozivnih
kiselina ili organskih otapala, koriStenjem zahtjevnih sintetskim procesa te dugotrajnoscu reakcija uz
mogucnost proizvodnje malih koli¢ina GKT.

Mehanokemijska sinteza postaje sve rasirenija tehnika posto moZe kvantitativno potaknuti i ubrzati
reakcije u ¢vrstom stanju, ¢ak i na ve¢im skalama [2].

U ovom radu opisano je nekoliko razli¢itih naina mehanokemijske sinteze jednoslojnih i viSeslojnih
GKT.
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Ecotourism is a form of tourism, increasingly developed within protected natural areas due to its ability
to minimize negative impacts on the environment and contribute to the preservation and
improvement of natural values [1]. In addition to natural potentials, scientific literature emphasizes
the importance of the involvement of the local community in ecotourism development, through which
multiple socio-economic benefits for the local population are obtained [2, 3]. There are 3 protected
natural areas, located very close to each other in the South Banat region - Special Nature Reserve
“Deliblato Sands”, Special Nature Reserve “Kraljevac” and the Landscape of Outstanding Features
“Karas-Nera“. They are protected thanks to their specific morphological features, rich biodiversity, rare
species and exceptional landscape values [4]. This research examines the attitudes of the inhabitants
of the five municipalities in the South Banat region, on whose territories the borders of SNR “Deliblato
Sands”, SNR “Kraljevac” and LOF “Karas-Nera“ are located, about the development of ecotourism, its
impact on the environment and community and readiness of local population for direct involvement
in ecotourism development. The respondents’ attitudes were collected through an online survey, and
the results of the research were presented by descriptive analysis. It was determined that the
inhabitants of municipalities in the South Banat have a positive attitude towards the development of
ecotourism and a proactive approach to direct involvement in further ecotourism development,
especially on the territory of Special Nature Reserve “Deliblato Sands“.
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Ekoturizam je oblik turizma, koji se sve viSe razvija u zasti¢enim prirodnim podrucjima zbog svoje
sposobnosti da umanji negativne utjecaje na okoli$ i doprinese o€uvanju i poboljSanju prirodnih
vrijednosti [1]. Uz prirodne potencijale, znanstvena literatura naglasava vaznost ukljucivanja lokalne
zajednice u razvoj ekoturizma, putem kojeg se postizu viSestruke drustveno-ekonomske koristi za
lokalno stanovnistvo [2, 3]. Postoje 3 zasSti¢ena prirodna podrucja koja se nalaze vrlo blizu jedno
drugom u regiji Juzni Banat - Posebni rezervat prirode ,,Deliblatska pjes¢ara“, Posebni rezervat prirode
,Kraljevac”iPejzazZizvanrednih karakteristika , Karas-Nera“. Zasti¢eni su zahvaljujuci svojim specifi¢nim
morfoloskim znacajkama, bogatoj bioloskoj raznolikosti, rijetkim vrstama i iznimnim krajobraznim
vrijednostima [4]. Ovo istrazZivanje ispituje stavove stanovnika pet opéina u juznobanatskoj regiji, na
¢ijim se teritorijama nalaze granice PRP ,Deliblatska pjescara“, PRP ,Kraljevac” i PIK ,Karas-Nera“, o
razvoju ekoturizma, njegovom utjecaju na okolis i zajednicu i spremnost lokalnog stanovnistva za
izravno sudjelovanje u razvoju ekoturizma. Stavovi ispitanika prikupljeni su internetskom anketom, a
rezultati istraZzivanja predstavljeni su deskriptivnom analizom. Utvrdeno je da stanovnici opcina u
JuZznom Banatu imaju pozitivan stav prema razvoju ekoturizma i proaktivan pristup izravnom
ukljucivanju u daljnji razvoj ekoturizma, posebno na teritoriju Posebnog rezervata prirode ,Deliblatska
pjescara“.
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Cell division is a fundamental process in all living organisms during which the genetic material is equally
divided into two newly formed daughter cells. To ensure accurate segregation of chromosomes, the
cell forms the mitotic spindle—a dynamic micromachine assembled of microtubules and a variety of
associated proteins. To study intracellular processes, researchers typically deplete or inhibit a
candidate protein and learn about the role of the protein from the resulting phenotype. Over the last
decade, RNA interference has been the main tool for revealing the role of spindle proteins. However,
the effects of this method are evident only after a longer time period, allowing the cells to compensate
for the missing protein, which makes it difficult to interpret the results. Optogenetics is a novel
technology that enables fast, reversible, and precise control of protein activity by utilization of light. It
implements different genetic modifications of targeted proteins in order to achieve light-induced
control of protein function [1].

We designed an optogenetic strategy for rapid and reversible translocation of protein PRC1 from the
mitotic spindle to the cell membrane using the blue light of fluorescent microscope. PRC1 protein
crosslinks the bundles of microtubules called bridging fibers, which overlap with sister kinetochore
fibers that are attached to kinetochores on the chromosome. Upon the optogenetic PRC1 removal, the
bridging fibers partially disassemble leading to the loss of chromosome precise alignment in the spindle
and the appearance of the lagging chromosomes during the segregation. Tracking of the growing tips
of microtubules revealed that after optogenetic PRC1 removal, the overlap regions of bridging
microtubules were longer, due to the loss of proteins that regulate microtubule length from the
bridging fiber. These results led to a conclusion that PRC1l-mediated crosslinking of bridging
microtubules and recruitment of associated proteins promote chromosome alignment by overlap
length-dependent forces transmitted to the associated kinetochores fibers [2].
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Stani¢na dioba je temeljni proces svakog Zivog biéa tijekom koje se genetski materijal jednako
rasporedi u dvije novonastale stanice kéeri. Da bi osigurala tocnu segregaciju kromosoma, stanica
stvara diobeno vreteno- dinamiéni mikrostroj sastavljen od mikrotubula i raznih dodatnih proteina.
Unutarstanicne procese mozemo proucavati tako da inhibiramo ili utiSamo ekspresiju proteina od
interesa te iz nastalog fenotipa zaklju¢imo koja je njegova uloga. Tijekom zadnjeg desetlje¢a metoda
RNA interferencije se najcesée koristi za proucavanje uloge proteina diobenog vretena. Ali, efekti te
metode su vidljivi tek nakon duljeg vremena $to omogucuje stanici da se prilagodi i kompenzira ciljani
protein Sto oteZava interpretaciju rezultata. Optogenetika je nova tehnika koja omoguéuje brzu,
reverzibilnu i preciznu kontrolu aktivnosti proteina koristenjem svjetla odredene valne duljine. Koriste
se geneticke modifikacije ciljanog proteina da bi se postigla kontrola njegove funkcije inducirana
svjetloscu [1].

U ovom radu dizajnirali smo optogeneticku strategiju za brzo i reverzibilno premjestanje proteina PRC1
s diobenog vretena na stanicnu membranu koristeéi plavo svjetlo fluorescencijskog mikroskopa.
Protein PRC1 povezuje snopove mikrotubula zvanih premoséujuéi mikrotubuli. Oni rade preklop s
kinetohornim vlaknima mikrotubula koja su vezana na sestrinske kinetohore kromosoma. Nakon
optogenetickog uklanjanja proteina PRC1, premosc¢ujuca vlakna su se djelomic¢no rastavila te je doslo
do gubitka preciznog poravnanja kromosoma u diobenom vretenu te do pojave zaostajuéih
kromosoma tijekom segregacije. Promatranjem rastuéih krajeva mikrotubula, utvrdeno je da je
optogeneticko uklanjanje proteina PRC1 uzrokovalo produljenje premoscujuéih mikrotubula jer je
doslo do gubitka proteina koji reguliraju duljinu mikrotubula. Dosli smo do zaklju¢ka da PRC1 povezuje
premoscéujuce mikrotubule i regrutira dodatne proteine $to zajedno poti¢e poravnanje kromosoma u
diobenom vretenu preko sila koje premoséujuci mikrotubuli prenose na kinetohorna vlakna [2].

LITERATURNI IZVORI
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Tyrosyl DNA-phosphodiesterase 1 (TDP1) is a protein that primarily repairs trapped topoisomerase 1
on the DNA backbone. Topoisomerase 1 (TOPO1) is an essential enzyme that relaxes the DNA helix
during replication and transcription by introducing a temporary single-strand break in DNA. This
reaction is reversible: TOPO1 introduces a single-strand break and afterwards dissolves from the DNA
backbone followed by repair of the single-strand break. Due to various endogenous and exogenous
factors acting on the cell, TOPO1 can remain irreversibly covalently linked to the DNA backbone thus
interfering with all DNA transactions. For this reason, cells have TDP1 protein, which through its
phosphodiesterase activity destroys the covalent bond formed between tyrosines in TOPO1 protein
and 5 'phosphates on DNA [1]. Lack of TDP1 protein activity leads to spinocerebellar ataxia with axonal
neuropathy (SCAN1 syndrome) [2]. A large number of drugs for the tumor treatments are aimed at
inhibiting the activity of TOPO1 enzyme and/or the formation of TOPO1-DNA irreversible covalent
bond. Therefore, understanding of this mechanism is crucial for further development of
chemotherapeutics [3]. In this study, we tried to answer the questions whether TDP1 removes TOPO1
alone or with the help of other repair factors, and whether TDP1 can remove other proteins that are
also cross-linked to the DNA backbone. To answer these questions, we created TDP1 deficient
zebrafish models using CRISPR/Cas methods. In one cell stage embryos, we introduced a gRNA-Cas9
complex that specifically cleaves the DNA sequence for TDP1 protein which results in introduction of
premature STOP codon in the beginning of the coding sequence. In order to generate catalytically
inactive TDP1 protein, we have introduced C23572G i A23573C (H501A) mutations using CRISPR/Cas9
system and homologous recombination which incorporated repair template carrying target mutation
in the zebrafish genome. In TDP1 deficient embryos, we have measured the presence and repair of
TOPO1-DNA crosslinks after isolation with guanidine chloride (6 M) followed by detection TOPO1-DNA
crosslink with TOPO1-DNA crosslink specific antibody and slot blot method [4]. Using the CRISPR/Cas9
system and RNA silencing, we are performing corresponding measurements on human cells. We have
shown that an increase in the concentration of camptothecin causes the accumulation of TOPO1-DNA
complex. The phosphodiesterase activity of TDP1 protein is crucial for the repair of the TOPO1-DNA
complex induced by the camptothecin, how this repair takes place and which factors are crucial will be
shown by ongoing research.
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ULOGA TIROZILSKE DNA-FOSFODIESTERAZE 1 U POPRAVKU KRIZNO
VEZANIH PROTEINA NA OKOSNICI DNA IN VIVO
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Tirozilska DNA-fosfodiesteraza 1 (TDP1) je enzim koji popravlja krizno vezanu topoizomerazu 1 na
okosnici DNA. Topoizomeraza 1 (TOPO1) je esencijalni enzim koji relaksira uzvojnicu DNA prilikom
replikacije i transkripcije uvodeci privremeni jednolancani lom u DNA. Ova reakcija je reverzibilna:
TOPO1 uvodi jednolancani lom, zatim se hidrolizom odvoji od DNA nakon cega slijedi popravak
jednolanéanog loma. Uslijed razli¢itih endogenih i egzogenih ¢imbenika koji djeluju na stanicu, TOPO1
moZe ostati ireverzibilno kovalentno vezana na lancu DNA te time ometa sve transakcije koje se
odvijaju na DNA. Zbog tog razloga u stanicama se nalazi protein TDP1 koji svojom fosfodiesteraznom
aktivnoscu razara kovalentnu vezu nastalu izmedu tirozina u TOPO1 i 5' fosfata na DNA[1]. Kataliticka
mutacija proteina TDP1 uzrokuje spinocerebelarne ataksije s aksonskom neuropatijom (sindrom
SCAN1) [2]. Veliki broj lijekova za lijecenje tumora upravo je usmjeren na inhibiciju aktivnosti enzima
TOPOL1 i/ili na stvaranje ireverzibilne kovalentne veze TOPO1-DNA. Stoga je razumijevanje ovog
mehanizma klju¢no za daljnji razvoj kemoterapeutika [3]. U ovom radu odgovorit ¢emo na pitanja
uklanja li TDP1 TOPO1 sam ili uz pomo¢ drugih ¢imbenika DNA popravka te moZe li TDP1 ukloniti i
druge proteine koji su takoder krizno vezani na okosnici DNA. U tu svrhu stvorili smo modele zebrice s
deficijencijom proteina TDP1 koristeé¢i CRISPR/Cas sustave. U jednostani¢ne embrije unijeli smo
kompleks gRNA-Cas9 koji specificno cijepa sekvencu DNA za protein TDP1 te smo tako uveli
preuranjeni STOP-kodon u pocetak kodirajuée sekvence. Za stvaranje kataliticki neaktivnog proteina
TDP1 uveli smo mutacije C23572G i A23573C (H501A) pomo¢u metode CRISPR/Cas9 i homologne
rekombinacije kojom se u genom uvodi kalup popravka sa Zeljenom mutacijom. U embrijima s
deficijencijom proteina TDP1 mjerili smo prisutnost i popravak kompleksa TOPO1-DNA nakon izolacije
pomocu gvanidin-klorida (6 M), te detekcije kovalentnog kompleksa TOPO1-DNA s antitijelom koje
specificno prepoznaje kriznu vezu TOPO1-DNA pomodéu metode slot blot [4]. Uz pomo¢ sustava
CRISPR/Cas9 i RNA-utiSavanja, paralelna mjerenja radimo na ljudskim stanicama. Pokazali smo da
povecanje koncentracije kamptotecina uzrokuje akumulaciju TOPO1-DNA kompleksa.
Fosfodiesterazna aktivnost TDP1 proteina klju¢na je za popravak TOPO1-DNA kriznog kompleksa
induciranog kemoterapeutikom kamptotecinom, kako se ovaj popravak odvija i koji faktori su kljucni
pokazat ¢e mjerenja koja su u tijeku.
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We will give a step-by-step overview of the gauge theory construction based on a notion of a 3-group.
After we introduce 3-groups in general, we will focus on the relevant example of a 3-group which
describes the Standard Model and Einstein-Cartan gravity at the classical level. The 3-group structure
features a novel gauge group, intimately connected to the fermion and scalar sectors of the Standard
Model. This structure could potentially provide a new insight into the matter sector of the theory, and
open new avenues for research on unification of all interactions and matter. Based on the work
presented in [1], [2], [3] and [4].
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U ovom predavanju daéemo pregled konstrukcije gejdz teorije zasnovan na kategorijskom uopstenju
pojma grupe, 3-grupi. Nakon $to uvedemo pojam 3-grupe, fokusiraéemo se relevantan primer koji
odgovara klasi¢noj teoriji koja opisuje sva fizicka polja prisutna u Standardnom Modelu u interakciji sa
Ajnstajn-Kartanovom gravitacijom. Struktura 3-grupe daje novu gejdz grupu koja odgovara skalarnim i
fermionskim poljima prisutnim u Standardnom Modelu. Ovo je nov i neocekivan rezultat, koji ima
potencijal da otvori novi pravac istrazivanja i ponudi objasnjenje za strukturu sektora materije prisutne
u Standardnom Modelu, kao i izvan. Istrazivanje je prezentovano u radovima [1], [2], [3] i [4].
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Seagrass meadow sediments contain diverse and abundant microbial communities [1-3]. Although the
diversity of these microorganisms has been described little is known about their response to a meadow
decline. Next-generation amplicon sequencing of the V4 16S rRNA region was performed to determine
the diversity and dynamics of bacterial and archaeal microbial communities inhabiting sediments of a
declining Cymodocea nodosa meadow. Sampling was performed in surface sediments from Saline Bay
located at the eastern coast of the northern Adriatic Sea (45°7'5” N, 13°37°20” E) from July 2017 to
October 2018 at monthly intervals. For comparison, samples from a nearby non-vegetated sediment
were also analyzed. Communities differed primarily by sediment depth and secondly by the presence
or absence of seagrass vegetation. Although C. nodosa declined to a point where almost no leaves
were present no notable temporal community changes were observed. Taxonomic analysis showed
the dominance of bacterial sequences over archaeal. The most abundant detected archaeal taxa were
Nanoarchaeota, Thermoplasmatota, Crenarchaeota and Asgardarchaeota, while Bacteria were mainly
comprised of Desulfobacterota, Proteobacteria, Bacteroidota and Chloroflexi. Our results indicate that
changing environmental conditions caused by a decline of a seagrass meadow did not have a strong
effect on the microbial community composition. The lack of compositional change suggests a response
by altering community activity as a mechanism of adaptation to changing conditions.
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Sedimenti livada morskih cvjetnica sadrze brojne i raznolike mikrobne zajednice [1-3]. lako je
raznolikost ovih mikroorganizama opisana saznanja o njihovom odgovoru na propadanje livade su
nedovoljna. Sekvenciranjem nove generacije regije V4 gena za 16S rRNA odredena je raznolikost i
dinamika mikrobnih zajednica bakterija i arheja u sedimentu propadajuce livade vrste Cymodocea
nodosa. Uzorkovanje povrsinskog sedimenta provedeno je u uvali Saline smjeStenoj na istocnoj obali
sjevernog dijela Jadranskog mora (45°7'5” N, 13°37°20” E) mjesec¢no od srpnja 2017. do listopada 2018.
Za usporedbu, analizirani su i uzorci obliznjeg nevegetiranog sedimenta. Zajednice su se prvenstveno
razlikovale s obzirom na dubinu uzorkovanog sedimenta i prisutnost morske cvjetnice. lako morska
cvjetnica vrste Cymodocea nodosa degradirala do stupnja nepostojanja lis¢a, vremenska promjena
zajednice u sedimentu nije uocena. Taksonomskom analizom utvrdena je dominacija nukleotidnih
sliedova bakterija u odnosu na arheje. Nanoarchaeota, Thermoplasmatota, Crenarchaeota i
Asgardarchaeota bile su dominantne detektirane skupine arheja, dok su koljeno Bacteria uglavhom
sacinjavali sljedovi klasificirani u skupine Desulfobacterota, Proteobacteria, Bacteroidota i Chloroflexi.
Zaklju¢no, promjena okolisnih uvjeta uslijed propadanja livade morske cvjetnice nije imala snazan
utjecaj na sastav mikrobne zajednice sedimenta. Nedostatak promjene sastava zajednice implicira
promjenu aktivnosti mikroorganizama kao moguéi mehanizam prilagodbe na promijenjene uvjete
okolisa.
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According to the World Health Organization, malaria, a neglected tropical disease caused by the
protozoal parasite Plasmodium, was responsible for more than 400 000 deaths in 2019 [1]. Due to the
spread of a multidrug-resistant malaria parasite, the development of novel, more effective
antimalarials is necessary. Previously, we covalently linked harmine and cinnamic acid derivatives
(CADs), compounds with confirmed antimalarial activity, via triazole linker into hybrid molecules
(harmicines) [2]. The promising antimalarial activity of the prepared hybrids encouraged us to design,
synthesize and evaluate the biological activity of a new generation of harmicines differing in the
position of substituents at the B-carboline core (Figure 1.). The antimalarial activity of the novel hybrids
was evaluated in vitro against the erythrocytic stage of the Plasmodium life cycle. The hybrids based
on 6-substituted B-carboline (1a-e) showed better antiplasmodial activity compared to harmine.
Among them, m-Br-substituted derivative (1c) exerted the best antimalarial activity with 1Cso value in
the low submicromolar range. N9-substituted B-carboline alcohols (2a-e) have shown weaker activity
compared to harmine. The exception is m-Br-substituted derivative (2c) which is slightly more active
than harmine, but less than its analog at position 6 of the B-carboline core, leading to the conclusion
that introduction of the hydroxy group at the position 3 of the B-carboline core resulted in decreased
antiplasmodial activity.

Figure 1. Novel generation of the triazole-type harmicines.
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Prema podacima Svjetske zdravstvene organizacije, malarija, tropska bolest uzrokovana protozoom
roda Plasmodium, bila je odgovorna za viSe od 400 000 smrtnih slucajeva u 2019. godini [1]. Zbog
pojave rezistentnih sojeva plazmodija, razvoj novih i ucinkovitijih antimalarika od posebnog je znacaja.
Prethodno smo, koristenjem triazolskog prstena kao poveznice, kovalentno povezali harmin i derivate
cimetne kiseline, molekule s antimalarijskim djelovanjem, u hibridne spojeve (harmicine). Obecéavajuce
antimalarijsko djelovanje pripravljenih spojeva potaknulo nas je na dizajniranje, sintezu i ispitivanje
bioloskog djelovanja nove generacije harmicina koji se razlikuju po polozaju supstituenata na B-
karbolinskom prstenu (Slika 1.). Antimalarijsko djelovanje novih hibrida ispitano je in vitro na
eritrocitnoj fazi zivotnog ciklusa plazmodija. C6-supstituirani derivati B-karbolina (1a-e) pokazali su
bolje antiplazmodijsko djelovanje u usporedbi s harminom. Medu njima, najbolje djelovanje pokazao
je m-Br-supstituirani derivat (1c), s ICso vrijednosti u submikromolarnom podrucju. N9-supstituirani B-
karbolinski alkoholi (2a-e) pokazali su slabije djelovanje u odnosu na harmin. Iznimka je m-Br-
supstituirani derivat (2c) koji je aktivniji od harmina, ali manje od analoga u poloZaju 6 B-karbolinskog
prstena. MozZe se zakljuciti da je uvodenje hidroksilne skupine na B-karbolinski prsten rezultiralo
slabijim antimalarijskim djelovanjem hibrida.
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Slika 1. Nova generacija harmicina triazolskog tipa.
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Mosquitoes are vectors of numerous zoonotic diseases, indirectly causing more than 700 000 deaths
annually across the world. [1] With climate change mosquito distribution is changing as well. With
mosquitos’ ranges expanding, there is a danger of emergence of novel zoonotic diseases. Therefore,
prognostic systems that are able to locate mosquito swarming areas, migration and abundance, are of
great research importance. [2] Good stage and age structured models already exist, however they are
not spatial. [3] Until recently hardware limitations prevented creation of generalized spatial population
models. With parallel processing using general purpose graphic processing units construction of such
models is possible. In this work construction of spatial, stage and age structured population model is
described, with focus on modelling of mosquito migrations under the influence of wind and spatial
attractants. As results, environment dependant simulations of spatial mosquito population dynamics
will be presented.

Figure 1. Simulation of the spatial, stage and age mosquito population model
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Komarci su vektori brojnih zoonoza, te godisnje uzrokuju vise od 700 000 smrtnih slucajeva diljem
svijeta. [1] S klimatskim promjenama se mijenja i rasprostranjenost komaraca, a s prisutnoséu
komaraca na nekom podrucju povecava se opasnost od pojave bolesti koje prenose komarci. Stoga,
istrazivanja na podrucju izrade prognostickih sustava koji mogu predvidjeti i locirati mjesta rojenja
komaraca, njihove migracije i brojnost, od izrazite su vaznosti [2]. Dobri generalni modeli komaraca
koji opisuju starosnu strukturu postoje, no nedostaje im prostorna komponenta. [3] Do nedavno
konstrukcija generaliziranih prostornih modela koji istovremeno predvidaju i starosnu strukturu
populacija je zbog hardverskih ogranicenja bila nezamisliva. Ipak pojavom paralelnog racunanja
koristedi graficke procesorske jedinice op¢e namjene konstrukcija takvih modela postaje moguéa. U
ovom radu opisati ¢e se konstrukcija prostornog modela komaraca s fokusom na migracije komaraca
pod utjecajem vjetra i atraktanata u prostoru. Prikazati ¢e se rezultati modela, koji ukljucuju simulacije
prostorne dinamike populacija komaraca u dinami¢nom okolisu.
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Slika 1. Simulacija prostornog modela populacije komaraca
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Malaria is a parasitic infectious disease responsible for more than 400 000 deaths annually [1]. The
increasing multidrug resistance of Plasmodium falciparum, the most deadly human malaria pathogen,
poses a major threat to global efforts to control malaria [2]. One of the promising strategies being
pursued to overcome the emergence of resistant parasite strains is the development of hybrid
compounds, in which two or more pharmacophores are combined into a single molecule. Harmine is
a B-carboline alkaloid and a potent inhibitor of Plasmodium falciparum heat shock protein 90
(PfHsp90). On the other hand, covalent binding of cinnamic acid derivatives (CADs) to the known
antimalarial drugs results in increased antimalarial activity [3]. Considering all these aspects, novel
hybrid compounds composed of harmine and CADs, i.e. harmicines (Figure 1.) have been prepared and
evaluated for in vitro antimalarial activity. Both N-harmicines (5a-f) and O-harmicines (6a-h) exerted
remarkable activity against the erythrocytic stage of P. falciparum. The highest activity exerted N-
harmicine 5e with ICso values in low submicromolar range (0.04 uM for Pf3D7 strain and 0.17 uM for
the PfDd2 strain).
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Figure 1. Structures of amide-type harmicines 5a-f and 6a-h (red: harmine, blue: cinnamic acid
derivative, green: amide bond).
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Malarija je zarazna bolest koja je odgovorna za vise od 400 000 smrtnih sluc¢ajeva godisnje [1]. Pojava
rezistencije Plasmodium falciparum, najsmrtonosnijeg parazita koji uzrokuje malariju kod ljudi, glavna
je prijetnja globalnim naporima u suzbijanju malarije [2]. Jedan od pristupa koji se koristi kako bi se
prevladala pojava rezistencije parazita na postoje¢e antimalarike je razvoj hibridnih spojeva koji se
sastoje od dva ili viSe farmakofora medusobno povezanih u jedinstvenu molekulu. Harmin je B-
karbolinski alkaloid, inhibitor proteina toplinskog Soka 90 plazmodija. S druge strane, dokazano je kako
kovaletno povezivanje derivata cimetne kiseline (DCK) s poznatim antimalaricima pojacava njihovo
antimalarijsko djelovanje [3]. Uzimajuéi sve ovo u obzir, sintetizirani su harmicini amidnog tipa, odn.
hibridni spojevi gradeni od harmina i DCK te je ispitano njihovo antimalarijsko djelovanje in vitro. N-
harmicini (5a-f) i O-harmicini (6a-h) pokazali su znacajno antimalarijsko djelovanje protiv P. falciparum.
Najaktivniji spoj bio je N-harmicin 5e s ICso vrijednostima u submikromolarnim koncentracijama (0,04
UM za Pf3D7 soj i 0,17 uM za PfDd2 soj).
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Slika 1. Strukture harmicina amidnog tipa 5a-f i 6a-h (harmin je oznacen crvenom bojom, derivati
cimetne kiseline plavom bojom, a amidna veza zelenom).
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Borrelia burgdorferi is a spirochete bacterium that causes tick-borne Lyme disease. In laboratory
cultures, B. burgdorferi cells develop several pleomorphic forms (morphotypes). Functional and
structural differences between some of the morphotypes have been studied before, but expression
changes at the transcriptome level have never been investigated. To address this problem, we grew
cultures of different morphotypes (spirochete, round body, bleb and biofilm), harvested their RNA and
recovered transcriptomes by RNAseq profiling. We found that spirochetes and round bodies, despite
their morphological differences, share similar expression profiles. In contrast, blebs and biofilms
showed a significant difference in expression patterns in comparison to each other and in comparison
to spirochetes and round bodies each. Regardless of the overall transcriptional similarity to
spirochetes, the genes upregulated in round bodies are enriched with transcription and translation
functions. Although the total number of upregulated genes is much higher in blebs and biofilms than
in round bodies, their function is mainly unknown. Interestingly, the genes that are upregulated in
round bodies tend to be localized on the chromosome, while the genes that are upregulated in blebs
and biofilms primarily derive from B. burgdorferi plasmids. To discern evolutionary imprints of
differentially expressed genes we assigned evolutionary age to B. burgdorferi genes by
phylostratigraphic approach. We found that the round body upregulated genes are enriched for
evolutionary old genes common to all life, while the genes upregulated in blebs and biofilms are
evolutionary young and specific for Borreliaceae. Our results suggest that spirochete to round body
cell morphology transition relies on the delicate regulation of a relatively small number of highly
evolutionary conserved genes involved in transcription and translation, while spirochete to bleb and
biofilm transition includes substantial reshaping of transcription profiles towards evolutionary young
genes of yet unknown function.
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Bakterija Borrelia burgdorferi vektorski se prenosi putem krpelja i primarni je uzro¢nik Lajamske
bolesti. U laboratorijskim uvjetima stanice B. burgdorferi mogu postojati u nekoliko razli¢itih
pleomorfnih oblika (morfotipova). Dok su funkcionalne i strukturne razlike medu nekim morfotipovima
vec prethodno opisane, ekspresijske razlike na razini transkriptoma do sada nisu istrazene. S tim ciljem
uzgojili smo laboratorijske kulture razli¢itih morfotipova (spiralni, okrugli, bleb i biofilm), izolirali
ukupnu RNA, sekvencirali je te skupili podatke o razlici u ekspresiji na razini transkriptoma. Otkrili smo
da unatoc morfoloskim razlikama, spiralni i okrugli morfotipovi imaju sli¢an ekspresijski profil, dok bleb
i biofilm morfotipovi pokazuju znacajnu razliku u ekspresiji kako medusobno tako i u odnosu na spiralni
i okrugli morfotip. Unatoc¢ tome S$to okrugli morfotip ima transkripciju sli¢nu spiralnom morfotipu, u
okruglom morfotipu su poja¢ano su eksprimirani geni uklju€eni u procese transkripcije i translacije.
lako bleb i biofilm morfotipovi imaju veci broj pojacano eksprimiranih gena o odnosu na okrugli oblik,
funkcija tih gena je preteZito nepoznata. Geni koji su pojacano eksprimirani u okruglom morfotipu su
pretezZito locirani na bakterijskom kromosomu, dok se pojacano eksprimirani geni bleb i biofilm
morfotipova uglavnom nalaze na plazmidima. Kako bi definirali evolucijsko podrijetlo diferencijalno
eksprimiranih gena bakterije B. burgdorferi koristili smo genomsku filostratigrafiju. Otkrili smo da su
geni koji su pojacano eksprimirani u okruglom morfotipu obogadeni evolucijski starim genima
karakteristicnim za sve stani¢ne organizme, dok su geni pojacano eksprimirani u bleb i biofilm
morfotipovima evolucijski mladi i specifi¢ni za porodicu Borreliaceae. Nasi rezultati upuéuju na to da
je tranzicija iz spiralnog u okrugli morfotip regulirana malim brojem evolucijski visoko konzerviranih
gena koji sudjeluju u transkripciji i translaciji, dok je prijelaz iz spiralnog morfotipa u bleb ili biofilm
morfotip popracéen velikim ekspresijskim promjenama koje ukljucuju pojacanu ekspresiju evolucijski
mladih gena nepoznate funkcije.
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Odoriferous compounds: 3-sulfanylhexanol (3-SH), 3-sulfanylhexyl acetate (3-SHA), and 4-methyl-4-
sulfanylpentan-2-one (4-MSP) formed during the fermentation of precursors present in grape and
must are the most important representatives of the group of varietal thiols.[1] These compounds have
a crucial role in the formation of aromatic profile of certain wines and a very low odor detection
threshold. Due to the high reactivity, polarity, higher boiling points, and very low abundance in wine,
isolation of varietal thiols represents tedious work, difficult to achieve by routine methods. Extraction
of varietal thiols almost always involves sophisticated steps of specific extraction, derivatization,
purification, and preconcentration. [2, 3] A series of procedures for derivatization of varietal thiols in
Sauvignon blanc wine were conducted and validated. Derivatives of varietal thiols were isolated by
solid-phase extraction and microextraction. Calibration was performed by standard addition approach
combined with stable isotope dilution analysis. Derivatization and extraction of individual varietal
thiols from model wine, neutral wines, and varietal wines was optimized. The developed method was
successfully used for quantification of varietal thiols by gas chromatography — mass spectrometry with
triple quadrupole. Quantification was preceded by the development of a multiple reaction monitoring
method. For the first time, concentration of varietal thiols in the samples of Croatian Sauvignon blanc
wine was determined, with values ranging from 6 ng L to 135 ng L. All the wines show thiol presence
above the respective sensory thresholds. The influence of various antioxidants added during the
vinification step on the aroma profile of wine and the concentration of varietal thiols was investigated.
Best preservation of varietal thiols was achieved in wines treated with a blend of potassium
metabisulfite, ascorbic acid, and gallotannins.
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Aromaticne tiole 3-sulfanilheksanol (3-SH), 3-sulfanilheksil-acetat (3-SHA) i 4-metil-4-sulfanilpentan-2-
on (4-MSP) koji nastaju tijekom alkoholnog vrenja iz prekursora prisutnih u grozdu i mostu nazivamo
sortnim tiolima.[1] Sortni tioli imaju snazan ucinak na aromu vina odredenih sorti i vrlo niske mirisne
pragove detekcije. Zbog reaktivnosti sortnih tiola, polarnosti, visih vrelista i vrlo niske zastupljenosti u
uzorku, tesko je ucinkovito izolirati ove analite rutinskim tehnikama ekstrakcije. Metode ekstrakcije
tiola gotovo uvijek kombiniraju slozenije korake specificne ekstrakcije, derivatizacije, procis¢avanja
uzorka i ukoncentriravanja. [2, 3] Predstavljen je pregled provedenih postupaka derivatizacije i
ekstrakcije sortnih tiola u vinu sorte Sauvignon bijeli. Derivati sortnih tiola izolirani su ekstrakcijom na
¢vrstoj fazi i mikroekstrakcijom na cvrstoj fazi iz prostora iznad otopine. Umjeravanje je provedeno
tehnikom dodatka standarda u kombinaciji s tehnikom izotopnog razrjedenja deuteriranim
izotopomerima kao unutarnjim standardima. Uvjeti derivatizacije i ekstrakcije individualnih sortnih
tiola optimizirani su testovima na modelnom vinu, neutralnom vinu i sortnim vinima. Kvalitativna i
kvantitativna analiza sortnih tiola provedena je plinskom kromatografijom uz detekciju spojeva
tandemnom spektrometrijom masa uz prethodni razvoj metode za pracenje visestrukih reakcija. Po
prvi puta odredene su masene koncentracije sortnih tiola u hrvatskim vinima sorte Sauvignon bijeli,
koje suiznosile od 6 ng LY do 135 ng L%, vrijednosti veéih od mirisnog praga detekcije. IstraZen je utjecaj
dodatka razlic¢itih vrsta antioksidansa prilikom vinifikacije na koncentraciju i ocuvanje arome
eksperimentalnih vina. Koncentracije sortnih tiola bile su najvisSe kod tretmana kombinacijom kalijeva
metabisulfita, askorbinske kiseline i galotanina.
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The Langlands program consists of far-reaching and important mathematical conjectures which have
occupied interests of many mathematicians in the world. It is very active area of research since it
connects different areas of mathematics, such as number theory, harmonic analysis and geometry [1].
Although these areas consider different kinds of problems, symmetry is common to all of them. The
founder of the program Robert Langlands observed that complicated problems from number theory
could be resolved using objects which contain many symmetries. Examples of these objects are
automorphic forms which are closely related to harmonic analysis [3].

Representation theory of p-adic groups gives analogues of classical harmonics in terms of irreducible
unitary representations collected in a unitary dual [2]. In this way the first step towards understanding
harmonic analysis on p-adic groups is to determine unitary dual of a given group. Classical groups over
p-adic fields are examples of groups on which significant progress has been made, but unitary duals
are still not classified for all of them. Motivated by the description of unitary dual in a case of general
linear group, in the thesis we consider representations of a similar form for other classical groups.
Hence our main goal is to determine their irreducible parts and select unitary ones.
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Langlandsov program se sastoji od dalekoseznih i znacdajnih slutnji u matematici na kojima rade brojni
matematicari u svijetu. Razlog velikoj aktivnosti ovog programa lezi u interaktivnosti razli¢itih podrucja
matematike, kao Sto su teorija brojeva, harmonijska analiza i geometrija [1]. lako su pitanja kojima se
bave razlic¢ita, imaju zajednicko svojstvo — simetriju. Osnivac programa Robert Langlands je prepoznao
da bi se kompleksna pitanja teorije brojeva mogla rijesiti objektima koji posjeduju puno simetrija.
Primjer takvih objekata su automorfne forme, koje su usko povezane s harmonijskom analizom [3].
Teorija reprezentacija p-adskih grupa opisuje analogone klasi¢nih harmonika kao ireducibilne unitarne
reprezentacije Cije klase ekvivalencija ¢ine unitarni dual [2]. Time je osnovni korak prema
razumijevanju harmonijske analize na p-adskim grupama odrediti unitarni dual dane grupe. Klasi¢ne
grupe nad p-adskim poljima su primjeri grupa na kojima se o tome dosta zna, ali je i dalje nisu
klasificirani unitarni duali svih klasi¢nih grupa. Motivirani opisom unitarnog duala u slu¢aju generalne
linearne grupe, u disertaciji prouc¢avamo reprezentacije slicne stukture za druge klasi¢ne grupe. Prema
opisanom, glavni cilj je odrediti njihove ireducibilne dijelove te vidjeti koji od njih su unitarni.
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The temperature and solvent effect on the complexation of various guests (Figure 1) with a-, B- and
y-cyclodextrin and cucurbit[7]uril was explored experimentally and by means of molecular dynamics
simulations. The stability constants of all investigated complexes were by far the highest with
cucurbit[7]uril in water. A pronounced temperature dependence of A/H® and AS°, resulting in almost
complete enthalpy-entropy compensation was observed for most explored host-guest systems. For
those systems complexation thermodynamics was in line with the classical rationale of the
hydrophobic effect at lower temperatures, and the non-classical explanation at higher ones.*? The
optimized inclusion complex structures corresponded to those deduced by means of NMR
spectroscopy and the experimentally obtained and calculated A.G° were in very good agreement.
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Figure 1. Schematic representation of the complexation process and guest structures.
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Utjecaj temperature i otapala na reakcije kompleksiranja raznih gostiju (Slika 1) s a-, B- i
y-ciklodekstrinom i kukurbit[7]urilom istraZzen je eksperimentalno i simulacijama molekulske dinamike
u vodi. Konstante stabilnosti svih proucavanih kompleksa daleko su najvece s kukurbit[7]urilom.
Opazena je izrazena temperaturna ovisnost AH° i A.S°, koja rezultira gotovo potpunom entalpijsko-
entropijskom kompenzacijom kod vecine istrazenih parova gost-receptor. Termodinamika
kompleksiranja u opisanim je sluc¢ajevima u skladu s klasiénim objasnjenjem hidrofobnog efekta pri
nizim, odnosno s neklasi¢nim objadnjenjem pri vi§im temperaturama.? Optimizirane strukture
inkluzijskih kompleksa u skladu su s onima odredenima spektroskopijom NMR, a eksperimentalno
odredene i izraCunane A/G° u dobrom su slaganju.

- ¢ -
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Slika 1. Shematski prikaz reakcije kompleksiranja i strukture gostiju.
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Strobilurins, a commonly used class of fungicides, are known to impact an embryonic development of
aquatic organisms and show toxicity to different soil organisms [Zhang et al., 2020]. Standard tests for
soil invertebrates are usually limited to the assessment of endpoints like survival and number of
juveniles, while hatching and embryotoxicity tests have emerged recently [Gongalves et al., 2015].
Besides earthworms, enchytraeids are the most commonly used bioindicators of soil contamination
[Castro-Ferreira et al., 2012]. Their size and short life cycle makes them suitable for this type of
research. The aim of the study was to assess the impact of strobilurins on survival, reproduction, and
hatching success of enchytraeid Enchytreus crypticus. Standardized OECD reproduction tests with
azoxystrobin (AS), pyraclostrobin (PS), and trifloxystrobin (TS) were conducted. Survival was mostly
affected by TS (LCso = 2.34 mg/kg), followed by PS (LCso = 4.26 mg/kg) and AS (LC50 = >150 mg/kg).
Reproduction was affected in the same order (TS ECso = 0.045 mg/kg, PS ECso = 1.85 mg/kg, and AS ECso
= 93.10 mg/kg). Exposure to AS and PS demonstrated a negative impact on hatching success and a
significant increase in the number of unhatched cocoons was observed at the end of the reproduction
experiment. Hence, a prolonged hatching test that was consequently performed. The results showed
a hatching delay at lower AS and PS concentrations, while at higher concentrations hatching was
prevented and the cocoons were no longer viable. Furthermore, prolonged hatching test enabled
discrimination between hatching delay and hatching impairment. The use of prolonged hatching tests
can fill the gap between reproduction and multigeneration tests and allow a better understanding of
the adverse effects of the tested substances.
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Strobilurin su jedna od najzastupljenijih skupina fungicida, a dokazano je da utje¢u na embrionalni
razvoj vodenih organizama, te pokazuju toksi¢nost za razli¢ite organizme tla [Zhang i sur., 2020].
Standardni testovi za beskraljeznjake tla obic¢no su limitirani na procjenu krajnjih toc¢aka kao Sto su
preZivljavanje odraslih i broj juvenilnih, dok su testovi izlijeganja i embriotoksi¢nosti ustanovljeni tek
nedavno [Gongalves et al., 2015]. Osim gujavica, enhitreje su najcesce koristeni bioindikatori zagadenja
tla [Castro-Ferreira et al., 2012]. Nadalje njihova veli¢ina i kratak Zivotni ciklus ¢ine ih pogodnima za
ovakvu vrstu istraZivanja. Cilj ovog istrazivanja bio je utvrditi utjecaj strobilurina na preZivljavanje,
reprodukciju i izlijeganje kod vrste Enchytraeus crypticus. Provedeni su standardizirani OEC
reprodukcijski testovi s azoksistrobinom (AS), piraklostrobinom (PS) i trifloksistrobinom (TS). Na
preZivljavanje je najviSe utjecao TS (LCso = 2.34 mg/kg), te PS (LCso = 4.26 mg/kg) i AS (LCso = >150
mg/kg). Izlaganje AS i PS pokazala je negativan utjecaj na uspjeh izlijeganja, a na kraju reprodukcijskog
testa zamijeéen je znacajan porast broja neizlezenih kokona. Produljeni test izlijeganja pokazao je
odgodu izlijeganja pri nizim koncentracijama AS i PS, dok je pri viSim koncentracijama izlijeganje
potpuno izostalo, te kokoni vise nisu bili izleZivi. Produljeni test izlijeganja omogucava razlikovanje
odgode izlijeganja i njegovog potpunog izostanka. Osim $to su dokazani negativni ucinci AS, PSi TS na
preZivljavanje, reprodukciju i izlijeganje kod vrste E. crypticus, dobiveni rezultati ukazuju na potrebu
koristenja razli¢itih krajnjih tocki. KoriStenje produljenog testa izlijeganja moZe popuniti prazninu
izmedu reprodukcijskih i viSe generacijskih testova i omogucuju bolje razumijevanje Stetnih ucinaka
testiranih tvari.
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Spaceborne remote sensing data have a significant role in scientific research. In geology they are used
in mineral resources exploration, geological mapping, hydrogeological research, etc. Their main appeal
is the ability to interpret and analyze data covering large areas in a rapid and cost-efficient manner. In
modern times, remote sensing has been successfully applied in the lithological mapping of arid areas.
Similar approaches for lithological mapping in semi-arid regions with a high degree of structural
complexity, vegetation and topographic effects are yet to be developed. The primary objective of this
study is to combine field-based data derived from the geological mapping program ,,Map of mineral
resources of the Republic Croatia” with remote sensing imagery in order to derive basic lithological
maps of a part of northern Dalmatia. The main lithologies represented in this area are shallow marine
Upper Cretaceous to Middle Eocene carbonates, Middle Eocene to Lower Oligocene clastics and
freshwater Neogene sediments. Besides mapping of lithological units attempts will be made to
distinguish certain types of mineral raw materials such as bauxite, evaporite, phosphorite and coal. To
achieve this aim Unsupervised and Supervised Classification will be applied. These approaches have
shown great pattern-recognition ability and accurate classification of different lithological groups
(Gupta, 2018). The limiting factor in achieving better classification is the spectral and spatial properties
of the satellite imagery. Therefore, future research should consider the integration of hyperspectral
data and integration of geomorphic products. In the first step this methodology will be applied on
Sentinel-2 imagery, in second step on Landsat 8 imagery, and finally on hyperspectral data. All this data
will be processed within a GIS (geographic information system) environment. The purpose of the
described multidisciplinary research is to study geological properties using a variety of different
approaches with as many features as possible to increase the accuracy of lithological unit
discrimination and mineral resources mapping. There is no doubt that the growth and development of
computers and computer science in general, coupled with advances in GIS technology and geostatistics
today play an important role in geological research. This also applies to remote sensing, and such a
principle is described in this paper.
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U geoznanstvenim istraZzivanjima obrada satelitskih podataka igra vrlo znacajnu ulogu. U geologiji se
ona odnosi na istrazivanje mineralnih resursa, geoloSko kartiranje, hidrogeoloska istrazivanja i dr.
Glavni razlog sve vece zastupljenosti takvih podataka u znanstvenom istrazivanju lezi u moguénosti
troskovno prihvatljive interpretacije relativno velikih povrSina. U danasnje vrijeme daljinska
istrazivanja su uspjesno primijenjena kod litoloSkog kartiranja susnih podrucja. Medutim, ono Sto tek
treba znanstveno dokazati je primjena sli¢nih pristupa u polu susnim podrucjima kod kojih je prisutan
i visok stupanj strukturnih promjena, vegetacije i povrsinskih efekata. Primarni cilj ovog rada je pomodu
sinteze podataka s terena, a koji su prethodno prikupljeni radom na trajnom znanstveno —
istrazivackom projektu “Karta mineralne sirovine Republike Hrvatske” s podacima daljinskih
istrazivanja, litoloski kartirati dio podrucja sjeverne Dalmacije. Prisutne stijene Cine plitkomorski gornjo
kredni i srednje eocenski karbonati, srednje eocenski i gornjo eocenski klastiti, Promina naslage i
slatkovodni neogenski sediment. Uz litolosko kartiranje pokusat ¢e se izdvojiti i prisutne odredene
vrste mineralnih sirovina kao Sto su boksiti, evaporiti, fosoforiti i ugljen. Za postizanje tog cilja koristiti
¢e se metode nenadzirane i nadzirane klasifikacije. One su pokazale ogroman potencijal za
prepoznavanje pojedinacnih litoloskih svojstava (Gupta, 2018). Faktor ograni¢enja su spektralne i
prostorne karakteristike dobivenih snimki. Zbog toga ¢e se sagledati i moguénost implementacije
hiperspektralnih setova podataka kao i geomorfoloskih obiljeZja, a sve sa svrhom povecanja to¢nosti
kod litoloskog kartiranja. U pocetnom dijelu istraZivanja temelj bi bili podaci Sentinel — 2 satelita, zatim
podaci Landsat 8 snimki i na kraju i hiperspektralni podaci. Svi ti podaci biti ¢e obradeni GIS
tehnologijom. Svrha opisanih multidisciplinskih istrazivanja je proucavanje geoloskih pojava
koristenjem nekoliko razli¢itih pristupa sa ¢im je moguce vise znacajki s konacnim ciljem povecanja
to¢nost kod izdvajanja litoloskih jedinica i kariranja mineralnih sirovina . Nesumnjivo je da rast i razvoj
racunala i opcenito informatike, udruzen s napretkom u GIS tehnologiji i geostatistici danas igraju
vaznu ulogu u geoloskim istrazivanjima. Navedeno se odnosi i na daljinska istrazivanja, te je i takav
princip u ovom radu opisan.
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Rapid and reliable identification of microorganisms is a key in a clinical diagnostic laboratories as well
as in detection of food borne and waterborne pathogens. Matrix-assisted laser desorption/ionization
time of flight mass spectrometry (MALDI-TOF MS) is one of the methods commonly used for the
identification of microorganisms, but it exhibits several limitations: it has a low discriminatory power
in closely related species, and it is limited by the relatively small reference database. We developed a
methodology for the identification of microorganisms by MALDI-TOF/TOF tandem mass spectrometry
(MS/MS) and peptide de novo sequencing which can be used to obtain data of expressed proteins.
Accuracy and efficiency of de novo sequencing was improved by chemically activated fragmentation
(CAF) which enables peptide analysis in positive and negative mass spectrometry ion mode [1]. The
newly developed software which performs de novo sequencing of positive/negative MS/MS data and
matches the elucidated peptide sequences against the analysis is National Centre for Biotechnology
Information non redundant database (NCBInr) by a BLASTp tool [2]. The results of the search allowed
assignment of experimentally derived peptides to the theoretical protein sequences in the database.
The developed pipeline was evaluated on data generated by analysis of relevant clinical bacterial
species - Escherichia coli, Pseudomonas aeruginosa, Proteus mirabilis and Klebsiella pneumoniae. The
results were compared to standard culture methods for bacterial identification and our method
correctly identified all the named bacteria in biological triplicate analyses. In addition to correct
identification, the results also show information about expressed proteins in the proteome of E. coli,
P. aeruginosa, P. mirabilis or K. pneumoniae which can be used for functional annotation or homology
research.
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Brza i pouzdana identifikacija mikroorganizama klju¢na je u klinicko-dijagnostickom laboratoriju, kao i
u otkrivanju patogena koji se prenose hranom i vodom. Matricom potpomognuta laserska
desorpcija/ionizacija spregnuta s analizatorom koji mjeri vrijeme leta (MALDI-TOF MS) jedna je od
metoda koja se obic¢no koristi za identifikaciju mikroorganizama, ali pokazuje nekoliko ogranicenja: ima
nisku diskriminacijsku mo¢ kod geneticki povezanih vrsta te je ograniCena relativno malom
referentnom bazom podataka. U ovom istrazivanju razvijena je metodologija za identifikaciju
mikroorganizama tandemskom spektrometrijom masa MALDI-TOF/TOF (MS/MS) i sekvenciranjem
peptida de novo. To¢nost i ucinkovitost sekvenciranja de novo poboljSana je kemijski aktiviranom
fragmentacijom (CAF) koja omogucava analizu peptida u pozitivnom i negativnom nacinu rada
spektrometrije masa [1]. Novo-razvijeni softver koji vrsi de novo sekvenciranje pozitivnih/negativnih
MS/MS podataka i pomocu algoritma BLASTp sravnava identificirane peptidne sekvence s
proteomskom bazom Nacionalnog centra za biotehnoloske informacije (NCBInr) [2]. Rezultati
pretrazivanja omogudili su pridruZivanje eksperimentalno izvedenih peptida teoretskim proteinskim
sekvencama u bazi podataka te identifikaciju mikroorganizma. Za evaluaciju metode koriStene su
relevantne klinicke bakterije: Escherichia coli, Pseudomonas aeruginosa, Proteus mirabilis i Klebsiella
pneumoniae. Rezultati su usporedeni sa standardnom metodom identifikacije bakterija i utvrdeno je
da je proteomska metoda ispravno identificirala sve navedene bakterije u bioloskim triplikatima. Osim
to¢ne identifikacije, rezultati analize takoder daju informaciju o eksprimiranim proteinima E. coli, P.
aeruginosa, P. mirabilis ili K. pneumoniae te se iste mogu koristiti za funkcionalnu anotaciju i analize
proteinske homologije.
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Bis-tridentate ligand complexes can form three geometric isomers; mer, trans-fac and cis-fac [1]. For
the synthesis of functional complexes incorporating tridentate ligands, understanding the isomer
preferences is an important starting point. One way of stabilizing a particular isomer is by non-covalent
interactions. In literature, such non-covalent interactions were often found with anions or as m-nt
interactions in ligands containing aromatic rings [2,3].

In this work, complexes of tridentate bis(2-pyridine-2-ylmethyl)amine (bpa) and 2,2'-iminodiacetamide
(imda) ligands were prepared with Cu(ll) and Zn(ll). The ligands have chiral side chains, with amide
groups that enable the formation of hydrogen bonds. The solid-state structures were characterized by
single-crystal X-ray diffraction, while the structures in solution were studied by NMR, UV-Vis and CD
spectroscopy. Several variations were introduced into the ligand structure, such as length of the CH,
linker, orientation of the amide group and type of chiral substituent, in order to construct a ligand
suitable for the formation of secondary structures.
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Figure 1. Bis(2-picolyl)amine and iminodiacetamide ligands with R = (S)-1-phenylethanamine or
L-Phenylalanine methyl esterand n=1, 2 or 3.
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Bis-koordinirani kompleksi tridentatnih liganada mogu tvoriti tri geometrijska izomera; mer, trans-fac
i cis-fac [1]. Za sintezu funkcionalnih kompleksa tridentatnih liganada, razumijevanje nastajanja
razliCitih izomera vaina je polazna tocka. Jedan od nacina stabilizacije odredenog izomera su
nekovalentne interakcije. U literaturi su takve nekovalentne interakcije cesto nadene s anionimaiili kao
-1t interakcije u ligandima koji sadrze aromatske prstenove [2,3].

U ovom radu pripravljeni su kompleksi tridentatnih liganada bis(2-piridin-2-ilmetil)amina (bpa) i 2,2'-
iminodiacetamida (imda) s Cu(ll) i Zn(ll). Ligandi imaju kiralne lance s amidnim skupinama koje
omogucuju stvaranje vodikovih veza. Strukture u ¢vrstom stanju karakterizirane su difrakcijom X-zraka
na monokristalu, dok su strukture u otopini prou¢avane NMR, UV-Vis i CD spektroskopijom. U strukturu
liganada uvedene su razne varijacije, poput duljine CH; linkera, orijentacije amidne skupine i vrste
kiralnog supstituenta, kako bi se dizajnirao ligand prikladan za stvaranje sekundarnih struktura.
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Slika 1. Bis(2-pikolil)Jaminski i iminodiacetamidni ligandi sa skupinom R = (S)-1-feniletanamin ili
L-fenilalanin metil esterin=1, 2 ili 3.
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Krka River is a karst phenomenon due to great variety of travertine waterfalls, lakes and species
biodiversity. As a result, a large part of its course was proclaimed national park (NP) in 1985. However,
only 2 km upstream of the Krka NP, inadequately purified industrial (screw factory) and municipal
wastewaters (Town of Knin) are released into the river endangering the water quality of the protected
area [1]. Thus, the aim of the study was to assess the anthropogenic impact on the water quality of the
Krka River by measuring physico-chemical parameters and dissolved metals concentrations in water at
six locations in three sampling campaigns from 2015 to 2021. Krka River source (KRS) was selected as
the reference, while other locations were under different anthropogenic impact: wastewater from the
screw factory (IWW), tributary Orasnica (TOR) passing nearby wastewater basins, Krka River
downstream of the municipal sewage of the Town of Knin (KRK), tributary ButiSnica (TBU) affected by
agricultural activity and Brljan Lake (KBL) as downstream location in Krka NP. Water quality was the
lowest in effluents from the factory (IWW) in all sampling campaigns. Significantly higher levels of
many elements and poorer values of some physico-chemical parameters were recorded at TOR, TBU
and KRK compared to KRS, while KBL, due to pronounced lake sedimentation, had relatively low metal
concentrations. Also, Hg levels were low at all sites, even below limit of detection. At the affected sites,
the highest increase was observed for Co, Fe, Mn, Ni and Zn, metals used in industry, but also for K,
Mo, Se, Sb at IWW, TOR and TBU compared to KRS. Long-term research indicated comparable trends,
although metal levels slightly declined in the Krka River and its tributaries over the years, as a result of
more efficient wastewater treatment. However, increase in metal concentrations downstream of the
wastewater discharges indicates potential danger for this sensitive karst ecosystem and the
importance of monitoring and protection of the Krka NP.

b)

Figure 1. Point sources of pollution at the Krka River: a) industrial, b) municipal wastewaters of Knin
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Rijeka Krka poznata je kao krski fenomen zahvaljujuéi velikom bogatstvu sedrenih slapova i jezera te
raznolikosti vrsta pa je veci dio toka proglasen nacionalnim parkom (NP) 1985. godine. Medutim, samo
2 km uzvodno od granice NP Krka u rijeku se ispustaju neadekvatno procis¢ene industrijske (tvornica
vijaka) i komunalne otpadne vode (grad Knin) koje ugroZavaju i kakvocu vode zasti¢enog dijela
vodotoka [1]. Stoga je cilj istrazivanja bio procijeniti antropogeni utjecaj na kakvocéu vode rijeke Krke
mjerenjem fizikalno-kemijskih ¢imbenika te koncentracija otopljenih metala u vodi na Sest lokacija
tijekom tri uzorkovanja izmedu 2015.-2021. godine. lzvor rijeke Krke (KRS) odabran je kao referentna
lokacija, dok su ostale pod razli¢itim antropogenim utjecajima: otpadna voda tvornice vijaka (IWW),
pritoka Orasnica (TOR) koja prolazi uz bazene s otpadnom vodom, Krka nizvodno od ispusta
komunalnih voda grada Knina (KRK), pritoka ButiSnica (TBU) koja je pod utjecajem poljoprivredne
djelatnosti i jezero Brljan (KBL) kao nizvodna lokacija unutar NP Krka. Tijekom sva 3 uzorkovanja
potvrdena je najlosija kakvoc¢a vode u otpadnoj vodi tvornice (IWW). Znacajno vise koncentracije
mnogih elemenata i loSije vrijednosti pojedinih fizikalno-kemijskih ¢imbenika u odnosu na izvor
zabiljeZzene su i na lokacijama TOR, TBU i KRK, dok je KBL, vezano uz izraZzenu sedimentaciju u jezeru,
imao relativno niske koncentracije metala. Znacajno je da su i koncentracije Hg na svim postajama
niske, ¢ak i ispod razine detekcije. Najvisi porast na postajama pod antropogenim utjecajem zabiljezen
je za Co, Fe, Mn, Ni i Zn, metale koji se koriste u industriji, kao i viSestruko viSe razine K, Mo, Se na
lokacijama IWW, TOR i TBU u odnosu na izvor. VisegodiSnje istraZivanje ukazuje na sli¢ne trendove,
iako se tokom godina uocava blagi pad koncentracija metala u rijeci Krki i njezinim pritokama,
vjerojatno kao rezultat djelomi¢nog ulaganja u efikasnije procis¢avanje otpadnih voda. Medutim,
zabiljezen porast razina metala u blizini ispusta otpadnih voda ukazuje na potencijalnu opasnost za
ovaj osjetljivi krski ekosustav i vaznost monitoringa i zastite NP Krka.

Slika 1. Tockasti izvori zagadenja na rijeci Krki: a) industrijske, b) komunalne otpadne vode Knina
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The Republic of Croatia has the binding obligation to achieve and maintain the Good Environmental
Status (GES) prescribed by the Marine Strategy Framework Directive (MSFD) of the European Union.
The EQS Directive (Environmental Quality Standard) and the Commission Decision 2017/848 [1]
provide guidance on the necessary implementation of marine and sediment monitoring, suggesting
that the member states should develop their own regulations on the categorization of sediments and
maximum permissible concentrations of pollutants by year 2015. As the Republic of Croatia has not
yet adopted it, to compensate the lack of the national quantitative and qualitative criteria, we applied
the French regulations EQS N1 and N2 [2] in this research. The sediment samples were collected at five
locations in the Northern Adriatic Sea off the coast of Rovinj. The granulometric analysis of the
sediment, chemical analysis of metals (As, Cd, Hg, Cr, Cu, Ni, Pb, Zn), the analysis of polycyclic aromatic
hydrocarbon (PAH) and polychlorinated biphenyls (PCB) were performed, as well as the toxicity risk
analysis by GEODRISK software [3]. In addition, the germination test with Linum ussitatisimum flax
seeds was undertaken to determine the phytotoxicity of the sediment. The results of the chemical
analyses (ecotoxic metals, 3PAH, 2PCB) compared with the EQS N1 and N2 values by GEODRISK analysis
showed the presence of the contaminants in the sediments in concentrations above N1 levels (Cu, Ni,
Hg, Cr and ZPAH), several of them with the values between N1 and N2, and one station contained
mercury above the N2 level. Given the obtained values, marine sediments at the research stations
presented a low level of pollution without the potential adverse effect on the marine environment.
However, the Germination Index (Gl) suggested that the pollutants found at the sites exposed to
anthropogenic activities had a significant phytotoxic effect: 56.5 % to 84.2 % compared to the S5
control site (Gl = 100 %). The conclusion is that the physico-chemical analysis is not sufficient to
determine a complete overview of the possible sediment impact on biota, so it is necessary to conduct
the selected ecotoxicological tests, as well.
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Republika Hrvatska (RH) je preuzela obvezu postizanja i odrZavanja Dobrog stanja okolisa (DSO)
propisanu Okvirnom direktivom o morskoj strategiji (ODMS) Europske unije. Direktiva EQS
(Environmental Quality Standard) i Odluka EK 2017/848 [1] daju naputak o nuznoj provedbi
monitoringa mora i sedimenta uz napomenu kako c¢lanice samostalno donose regulativu o
kategorizaciji sedimenata i maksimalnim dopustenim koncentracijama zagadivala do 2015. godine.
Kako RH to jo$ uvijek nije ucinila, a da bi se nadomjestio nedostatak nacionalnih kvantitativnih i
kvalitativnih kriterija, primijenili smo francusku regulativu EQS N1i N2 [2]. Uzorci sedimenta prikupljeni
su na pet lokacija u sjevernom Jadranu u priobalju grada Rovinja. Napravljena je granulometrijska
analiza sedimenta, kemijska analiza metala (As, Cd, Hg, Cr, Cu, Ni, Pb, Zn), analiza policiklickih
aromatskih ugljikovodika (PAH) i polikloriranih bifenila (PCB) te analiza rizika toksi¢nosti pomocu
softvera GEODRISK [3]. Dodatno, radi utvrdivanja fitotoksi¢nosti sedimenta proveden je test klijavosti
sa siemenkama lana Linum ussitatisimum. Rezultati kemijskih analiza (ekotoksi¢ni metali, ZPAH, ZPCB)
usporedeni s EQS N1 i N2 vrijednostima putem GEODRISK analize pokazali su prisutnost zagadivala u
sedimentima u koncentracijama iznad N1 razine (Cu, Ni, Hg, Cr i 2PAH), nekoliko ih ima vrijednosti
izmedu N1 i N2, a jedna postaja sadrzi Zivu iznad N2 razine. S obzirom na dobivene vrijednosti, morski
sedimenti na istraZivanim postajama pokazuju nisku razinu oneciS¢enja bez potencijalnog Stetnog
ucinka na morski okolis. Medutim, Indeks germinacije (Gl) sugerira kako prisutna zagadivala na
lokacijama pod antropogenim utjecajem imaju znacajno fitotoksican ucinak: 56,5 % do 84,2 % u
usporedbi s kontrolnom lokacijom S5 (Gl =100 %). MozZe se zakljuditi da fizikalno-kemijska analiza nije
dostatna za odredivanje cjelovite slike o moguéem ucinku sedimenta na biotu, stoga je nuzno provoditi
i odabrane ekotoksikoloske testove.
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Stereoselective synthesis of 8,8-diaryl ketones with 8-quaternary stereogenic center incorporated into
isoindolinone moiety is described. Gem-diaryl-alkyl isoindolinone derivatives are key skeletons present
in numerous naturally occurring and synthetic biologically active molecules. In this context, optically
active isoindolinone-derived 8,8-diaryl ketones show great potential as the synthetic intermediates of
diarylalkyl-containing molecules due to the versatile transformations of the carbonyl and lactame
group [1]. The enantioselective Mannich-type reactions of isoindolinone-derived ketimines with
carbon nucleophiles — a-azoesters [2], cyclohexenone [3], N-acetyl enamides [4] and
difluoroenoxysilanes [5] — provide a direct access to these compounds bearing a chiral quaternary
stereogenic center. The main drawbacks of these methodologies are inherent restrictions for the
construction of vicinal oa,B-stereogenic centers, including the control of its diastereo- and
enantioselectivity. Herein we report a chiral Brgnsted acid-catalyzed stereoselective addition of
ketones to N-acyl ketimines for the construction of isoindolinone-derived 68,6-diaryl ketones
comprising quaternary stereogenic center.

Key to the success of this transformation is the generation of reactive N-acyl ketiminuim species in situ
from 3-hydroxy isoindolinones under chiral phosphoric acid catalysis. The addition of enols provides
products in excellent yields and enantioselectivities, including compounds with vicinal a, 8-stereogenic
centers. The stereochemical model of the chiral induction is proposed on the basis of the absolute
configuration determined by the X-ray crystallographic analysis. Upon dehydration, N-acyl ketiminium
ion forms an ion pair with the anion of the catalyst, thus blocking its si face. Enol approaches from re
face of the electrophile, providing yielding products with in diastereo- and enantiomeric ratios.
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Figure 1. Stereoselective synthesis of 8,8-diaryl ketones with 8-quaternary stereogenic center
catalyzed by chiral Brgnsted Acid.
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Gem-diaril-alkilni derivati izoindolinona strukturne su podjedinice brojnih prirodnih i sintetiziranih
bioloski aktivnih molekula. U tom se kontekstu opticki aktivni izoindolinonski derivati 8,8-diaril-ketona,
zahvaljujuci raznovrsnim transformacijama kojima podijezu prisutne funkcionalne skupine - karbonilna
i laktamska — isti¢u kao potencijalni prekursori u sintezi enantiomerno obogaéenih molekula koje
sadrze diarilalkilni strukturni motiv [1]. Izravan sintetski pristup ovim spojevima s izoindolinonskim 6-
kvaternim stereogenim centrom temelji se na stereoselektivnoj Mannichovoj reakciji izoindolinonskih
ketimina s razli¢itim ugljikovim nukleofilima - a-azoesterima [2], cikloheksenonima [3], N-
acetilenamidima [4] i difluorenoksisilanima [5]. Medutim, ograni¢enja u generiranju vicinalnih a,6-
stereogenih centara i kontroli njihove dijastereo- odnosno enantioselektivnosti isticu se kao glavni
nedostatci svih navedenih metodologija. Sukladno tome, razvijena je metodologija priprave
izoindolinonskih derivata 8,8-diaril-ketona s kvaternim stereogenim centrom temeljena na
stereoselektivnoj adiciji ketona na N-acil-ketimine u prisustvu kiralne Brgnstedove kiseline kao
katalizatora.

Uspjesnost ove transformacije pripisuje se generiranju reaktivnih vrsta, N-acil-ketiminijevih iona in situ
dehidratacijom 3-hidroksi izoindolinona koja je katalizirana kiralnom fosfornom kiselinom. Adicijom
enola na N-acil-ketimine dobivaju se s visokom enantioselektivno$¢u produkti u izvrsnim prinosima,
ukljuCujuci spojeve s vicinalnim «a,B8-stereogenim centrima. Na temelju apsolutne konfiguracije
odredene rentgenskom strukturnom analizom predloZen je stereokemijski model kiralne indukcije koji
uklju€uje bifunkcionalan nacin aktivacije supstrata katalizatorom. Nukleofilnim napadom enola preko
re enantiotopne strane elektrofila, dobivaju se produkti u visokim dijastereo- i enantiomernim
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Slika 1. Stereoselektivna priprava 8,8-diaril-ketona s 8-kvaternim stereogenim centrom katalizirana
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kiralnom Brgnstedovom kiselinom.
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Recent LOFAR (low frequency array) observations show a very rich morphology of Galactic synchrotron
emission in polarization [1]. Discovered structures are unraveled by the rotation measure synthesis
(RM synthesis), a technique in radio polarimetry that separates the observed polarized emission
according to the degree of Faraday rotation. This allows us then to study the relative distribution of
the intervening magneto-ionic interstellar medium (ISM) as a function of Faraday depth (so-called
Faraday tomography). During this talk we will present a multi-frequency analysis of newly detected
Faraday tomography structures observed in a broader area of the 3C196 field. The most striking
features that can be seen in maximum polarized intensity images are depolarization canals. The
analysis showed that orientation of depolarization canals is very similar to the orientation of plane-of-
sky magnetic field and to the orientation of neutral hydrogen filaments. An alignment between these
three distinct tracers of the ISM suggests that an ordered magnetic field plays a crucial role in confining
different ISM phases. In addition, the starlight polarization correlates with the orientation of
depolarization canals in one of the observed fields (Field B), allowing us to constrain the relative
distances to the observed structures in Faraday depth.

30° 28° 26° 24° 22°

164°

166°

& (J2000)

170°

[mJy PSF~! RMSF-]

172°

18 1166 114°  112°  110° 108  106°
a (J2000)

Figure 1. Field A: visualizations of the magnetic field lines in the plane of the sky plotted over Faraday
emission sliced into different Faraday dept ranges.
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Nedavna promatranja radioteleskopom LOFAR (eng. low frequency array) otkrila su bogatu
morfologiju polariziranog sinkrotronskog zra¢enja nase galaksije [1]. Otkrivene strukture su raspetljane
RM sintezom (eng. rotation measure synthesis), tehnikom u radiopolarimetriji koja razdvaja
promatrano polarizirano zracenje prema koliCini Faradayeve rotacije. To nam onda omogudava
proucavanje relativne raspodjele magnetsko-ionske meduzvjezdane tvari (ISM; od eng. interstellar
medium) kao funkciju Faradayeve dubine (tzv. Faradayeva tomografija). U ovom izlaganju prezentirat
¢emo multifrekvencijsku analizu struktura detektiranih Faradayevom tomografijom u Sirem podrucju
polariziranog intenziteta. Analiza je pokazala da je orijentacija depolariziranih kanala vrlo sli¢na
orijentaciji magnetskog polja u ravnini neba i orijentaciji filamenata neutralnog vodika. Poravnanje
izmedu ta tri razli¢ita sastojka ISM-a nam govori da uredeno magnetsko polje ima vaznu ulogu u
oblikovanju razli¢itih faza ISM-a. Uz to, polarizirana svjetlost zvijezda korelira s orijentacijom
depolariziranih kanala u jednom od promatranih polja (polje B), omogucavajuc¢i nam da odredimo
granice relativnih udaljenosti do promatranih struktura u Faradayevoj dubini.
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Slika 1. Polje A: vizualizacija silnica magnetskog polja u ravnini neba nacrtanih preko Faradayeve
emisije iz razlicitih Faradayevih dubina.
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Multicomponent reactions (MCRs) offer an attractive one-pot strategy for generating a library of highly
functionalized and complex compounds like glycomimetics. [1] MCRs offer numerous advantages over
traditional sequential reactions for the synthesis of diverse structurally demanding compounds. MCRs
are applied in the synthesis of small drug-like molecule libraries, but also large and more complex
molecules. Isocyanide-based MCRs, particularly Passerini and Ugi reactions, are of special importance,
because they provide peptide-like compounds. The utility of the Passerini reaction relays on the mild
reaction conditions required for the condensation of a carbonyl compound, a carboxylic acid and an
isocyanide to afford peptide-like peptidomimetic products. [2]

The three-component Passerini reaction is method to convert carbonyl compounds to a-
acyloxyamides. [3] Passerini products were synthesized using three different isopropylidene-protected
aldehydes (sorbose, galactose and allose derivative) as carbonyl components, amino acid-derived
isocyanides (L and D) and acetic acid. Access to highly valuable building blocks, compounds with high
degree of structural diversity can be obtained by post-condensation modification of Passerini products.
Hydrolysis of Passerini products under basic conditions afforded a-hydroxy C-glycosyl acid derivatives.
Further transformations afforted C-glycosyl amino acid dipeptide. Such derivatives are valuable
monomers in the synthesis of glycomimetics (Figure 1). Carbohydrates and their derivatives are
powerful tools in medicinal chemistry (interaction of proteins and oligosaccharides) and
supramolecular chemistry (self-assembly, formation of different types of nanostructures).

Passerini reaction Hydrolysis OH - NH, transformation
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Figure 1. Synthesis to C-glycosyl amino acid derivatives by post-condensation modification of

Passerini products.
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Visekomponentne reakcije (engl. multicomponent reactions, MCRs) predstavljaju efikasnu metodu za
uvodenje kemijskih razli¢itosti i stvaranje biblioteka malih molekula. [1] Osnovni princip MCRs je
stvaranje relativno sloZene strukture iz jednostavnih polaznih spojeva u jednom reakcijskom stupnju.
Mnoge MCRs koje se temelje na reakciji izocijanidne skupine (engl. isocyanide-based MCRs - IMCRs)
odvijaju se u blagim reakcijskim uvjetima u prisustvu razli¢itih funkcionalnih skupina. Passerinijeva i
Ugijeva reakcija su posebno vaZzne reakcije u skupini IMCRs, jer daju peptidima slicne produkte-
peptidomimetike, koji mogu oponasati strukturu i funkciju prirodnih peptida i proteina. [2]
Passerinijevom reakcijom koja ukljucuje koristenje ugljikohidratnih aldehida dobiveni su a-aciloksi
amidi koje nose ugljikohidratnu komponentu direktno vezanu na novi kiralni centar [3]. U
Passerinijevoj reakciji kao karbonilna komponenta koristeni su izopropilidenima zasti¢eni aldehidi
dobiveni iz ugljikohidrata (galaktozni, sorbozni i alozni derivat), aminokiselinski izocijanidi (L i D) te
octena kiselina. Post-kondenzacijskim modifikacijama Passerinijevih produkata mogude je pripraviti
nove, jos slozenije strukture. [1] Hidrolizom u baznim uvjetima dobiveni su derivati ugljikohidratnih o
-hidroksi kiselina. Daljnjim transformacijama nastaju dipeptidi s C-glikozilnom aminokiselinom. Takvi
derivati su vrlo vrijedni monomeri, koji ¢e se koristiti u sintezi peptidomimetika (Slika 1). Ugljikohidratni
peptidomimetici imaju potencijalnu primjenu u barem dva podruéja: medicinska kemija (interakcija
proteina i oligosaharida) i supramolekulska kemija (samoudruzivanje, formiranje razli¢itih oblika
nanostruktura).

Passerinijeva reakcija hidroliza OH - NH, transformacija
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Slika 1. Post-kondenzacijska modifikacija Passerinijevih produkata koja daje derivate C-glikozilnih
aminokiselina.
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Macrolides represent a group of antibiotics whose structure is characterized by a macrocyclic lactone
ring linked to one or more sugars. Macrolides are bacteriostatic antibiotics, they bind to the 50S
subunit of the bacterial ribosome and thus inhibit synthesis of proteins essential for the growth of
bacteria. They are effective against Gram-positive and some Gram-negative bacteria. Azithromycin is
a semi-synthetic derivative of erythromycin A and belongs to the group of azalides, 15-membered
macrolide antibiotics. Azithromycin has excellent pharmacokinetic properties and demonstrates
satisfactory biological activity [1]. However, bacterial resistance has emerged due to the frequent use
of drugs and there is a need to discover new, more effective antibiotics. As part of this study,
macrozones (novel conjugates of azithromycin and thiosemicarbazone) were successfully prepared.
Since thiosemicarbazones exhibit antitumor and antibacterial activity [2], they were used to chemically
modify azithromycin at three different positions (Figure 1) [3]. Structure and biological activity of
macrozones against susceptible and resistant bacterial strains were determined. They showed very
good activities against susceptible S. pneumoniae, S. pyogenes and E. faecalis strains, and excellent
activity against resistant S. pneumoniae and S. aureus strains. NMR spectroscopy was used to study
interactions of prepared compounds with ribosome and to determine the binding epitopes.

H—

Figure 1. Structures of a) 4”’-macrozone, b) 9a-macrozone and c) 3-macrozone.
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Makrolidi spadaju u skupinu antibiotika Ciju strukturu karakterizira makrociklicki laktonski prsten na
kojem je vezan jedan ili viSe Sec¢era. Makrolidi imaju bakteriostatsko djelovanje, vezu se za 50S
podjedinicu bakterijskog ribosoma i na taj nacin stericki sprjecavaju sintezu proteina bitnih za rast i
razvoj bakterija. Djelotvorni su u lijeCenju infekcija uzrokovanih Gram-pozitivhim i nekim Gram-
negativnim bakterijama. Azitromicin je polusintetski derivat eritromicina A te spada u skupinu azalida,
15-¢lanih makrolidnih antibiotika. Azitromicin ima izvrsna farmakokineticka svojstva i pokazuje
zadovoljavajucu biolosku aktivnost [1]. Medutim, zbog ucestalog i pogresnog koristenja lijekova doslo
je do pojave bakterijske rezistencije te se javlja potreba za otkriéem novih, djelotvornijih antibiotika. U
sklopu ovog istrazivanja pripravljeni su makrozoni, konjugati azitromicina i tiosemikarbazona. Bududi
da su tiosemikarbazoni pokazali antitumorsku i antibakterijsku aktivnost [2], koristeni su za kemijsku
modifikaciju azitromicina na tri razli¢ita polozaja (slika 1.) [3]. Pripravljenim makrozonima odredena je
struktura i bioloska aktivnost na susceptibilne i rezistentne bakterijske sojeve. Spojevi su pokazali jako
dobru aktivnost na susceptibilne sojeve S. pneumoniae, S. pyogenes i E. faecalis, slicnu ili bolju od
azitromicina te izvrsnu aktivnost na rezistentne sojeve S. pneumoniae i S. aureus. Za istraZzivanje
interakcija novopripravljenih spojeva i ribosoma te odredivanje veznih epitopa primjenjena je
spektroskopija NMR. o
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Slika 1. Opda struktura: a) 9a-makrozona, b) 4’-makrozona, i ¢) 3 makrozona
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Resveratrol (3,5,4'-trihydroxy-stilbene) is a potential antitumor compound because of his anti-
oxidative, anti-inflammatory, anti-angiogenics and anti-proliferation characteristics [1,2]. Due to poor
solubility and bioavailability, his potential therapeutic use is very limited [3]. The aim of this research
was to investigate effects of resveratrol nanocrystals on fast-growing and angiogenesis-dependent
Ehrlich ascites tumour (EAT) in mice. Furthermore, we investigate the relationship between liver and
kidney damage levels through histological analysis of the presence of cells in mitosis, apoptosis and
necrosis. The tumor was caused by intraperitoneal (i.p.) injection of 2.5 x 10° cells into the abdominal
cavity of Swiss albino mice [4]. Treatment of animals with EAT tumor in groups was started the next
day by injecting resveratrol or resveratrol nanocrystals at dose of 25 mg/kg every other day for 14
days. The results indicate that resveratrol and resveratrol nanocrystals have an inhibitory effect on
tumor cell growth and a protective role in preserving the physiological function of the kidney and liver.
Microscopic analysis of the number of blood vessels in the peritoneal sheath confirms the great angio-
suppressive potential of resveratrol and its nanocrystals, which in turn leads to inhibition of tumor
growth.
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Resveratrol (3,5,4'-trihidroksi-stilben) jest potencijalan protutumorski spoj zbog svoje
protuoksidativne, protuupalne, proapoptoticke, antiangiogenetske i antiproliferativne aktivnosti [1,2].
Medutim, njegovu terapijsku primjenu ograni¢ava slaba topljivost i bioraspolozivost [3]. Temeljem
navedenog, cilj rada je bio istraziti ucinke resveratrola i njegovih nanokristala u dozi od 25 mg/kg na
inhibiciju rasta brzo-rastuceg, angiogentski-ovisnog Ehrlichovog ascitesnog tumora (EAT), te istraziti
odnos izmedu razine oSteéenja jetre i bubrega kroz histolosku analizu prisutnosti stanica u mitozi,
apoptozi i nekrozi. Tumor smo prouzro€ili intraperitonealnim (ip.) iniciranjem 2,5 x 10° EAT stanica u
trbusnu Supljinu miseva soja Swiss albino [4]. Obrada Zivotinja s EAT tumorom po skupinama zapoceta
je iducéeg dana ip. iniciranjem resveratrola ili nanokristala resveratrola u dozi od 25 mg/kg svaki drugi
dan u periodu od 14 dana. Rezultati ukazuju da resveratrol i nanokristali resveratrola imaju inhibicijski
ucinak na rast stanica tumora te zastitnu ulogu u ocuvanju fizioloSke funkcije bubrega i jetre.
Mikroskopska analiza broja krvnih Zila u peritonealnoj ovojnici potvrduje veliki antiangiogeni potencijal
resveratrola i njegovih nanokristala Sto posljedi¢no vodi inhibiciji rasta tumora.
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Isoleucyl-tRNA synthetase (lleRS) covalently couples isoleucine, via isoleucyl-adenylate intermediate,
to its cognate tRNA" in a 2-step aminoacylation reaction. IleRSs cluster into two distinct clades:
mupirocin sensitive [leRS1 and mupirocin resistant lleRS2. Mupirocin, a naturally produced antibiotic,
binds to the catalytic active site of the enzyme, acting as a competitive inhibitor. The active site resides
in the HUP catalytic domain with Rossmann fold topology and is very similar in both lleRS types, despite
their different affinity towards mupirocin. Prominent elements of the IleRS active site include
conserved amino acid sequences, histidyl-isoleucyl-glycyl-histidine (HIGH) and lysyl-methionyl-seryl-
lysyl-serine (KMSKS), which make up structural motifs important for binding of the substrates and the
intermediate and in catalysis. The HIGH motif, part of the first helix (al) of the active site, stabilizes
the adenine moiety and phosphate group of the reaction intermediate, whilst the KMSKS motif is part
of a flexible loop at the entrance to the active site. To understand the difference in affinity for
mupirocin among the two IleRS types, we solved the crystal structures of Bacillus megaterium 1leRS2
in a complex with the nonhydrolyzable analogue of the reaction intermediate and in a complex with
mupirocin. We compared the solved structures with the structure of Staphylococcus aureus lleRS1 with
bound mupirocin. [1] The comparison revealed that mupirocin binding in [leRS1 and lleRS2, although
similar, is not completely analogous. The active site of lleRS1 is compact and preformed for mupirocin
binding. On the contrary, binding of mupirocin to the 11eRS2 active site is accompanied by the rotational
movement of the al helix bearing the HIGH motif. This rotation is coupled with energetically
disfavourable deformation of additional secondary structure elements in the active site of 1leRS2 (a2
helix). The requirement for the al-a2 rearrangements might result in a low affinity of the 1leRS2 active
site towards mupirocin. Analysis of conserved residues in the active site of two IleRS types backs up
this hypothesis. The tip of the al helix in 1leRS2 is flexible due to the lack of a strong hydrogen bond
between two sidechains downstream of the HIGH motif in lleRS1. Additionally, in lleRS2, the al-a2
helix interface is rich in bulky amino acids, which might necessitate conformational change in the a2
helix following the al-helix movement.
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Izoleucil-tRNA-sintetaza (lleRS) kovalentno veZe izoleucin na izoakceptorske tRNA" u dvostupanjskoj
reakciji koja se odvija preko adenilatnog intermedijera. Filogenetska analiza dijeli [leRS u dvije kladije:
IleRS1 osjetljive na mupirocin i 1leRS2 otporne na mupirocin. Mupirocin je prirodni antibiotik koji se
veZe u aktivno mjesto enzima, djelujuci kao kompetitivni inhibitor IleRS. Aktivho mjesto je smjesteno
u katalitickoj HUP domeni s Rossmann topologijom, koja je ocuvana kod oba tipa IleRS unato¢ njihovom
razli¢itom afinitetu prema mupirocinu. Najznacajniji elementi aktivnog mjesta lleRS su ocuvani
aminokiselinski sljedovi, histidil-izoleucil-glicil-histidin (HIGH) i lizil-metionil-seril-lizil-serin (KMSKS),
koji grade strukturne motive koji sudjeluju u pozicioniranju supstrata i reakcijskog meduprodukta te u
katalizi. Motiv HIGH dio je prve zavojnice aktivhog mjesta (al) i stabilizira adeninsku jedinicu te
fosfatnu skupinu meduprodukta, dok je motiv KMSKS dio fleksibilne omce na ulazu u aktivho mjesto.
U cilju rasvjetljavanja razlika u afinitetu dva tipa lleRS prema mupirocinu, rijeSene su kristalne strukture
[leRS2 iz bakterije Bacillus megaterium u kompleksu s nehidrolizabilnim analogom reakcijskog
meduprodukta te s mupirocinom. RijeSene strukture su usporedene sa strukturom IleRS1 iz bakterije
Staphylococcus aureus u kompleksu s mupirocinom. [1] Uoceno je da vezivanje mupirocina u aktivno
mjesto kod navedena dva tipa lleRS, iako slicno, nije potpuno analogno. Aktivno mjesto IleRS1 je
kompaktno i preformirano za vezivanje mupirocina s visokim afinitetom. Suprotno tome, vezivanje
mupirocina u aktivno mjesto 11eRS2 prati rotacija vrha zavojnice al s motivom HIGH pri ¢emu je ta
rotacija spregnuta s energetski nepovoljnom deformacijom drugih elemenata sekundarne strukture u
aktivnom mjestu lleRS2 (zavojnica a2). Nuznost al-a2 rearanZzmana mogla bi biti uzrok malog afiniteta
[leRS2 prema mupirocinu. Analiza o€uvanih pozicija u aktivnim mjestima lleRS1 i 1leRS2 potkrjepljuje
hipotezu. Vrh zavojnice al kod 1leRS2 je fleksibilan zbog odsustva vodikove veze boc¢nih ogranaka
ocuvanih aminokiselina nizvodno od motiva HIGH, prisutnih kod lleRS1. Takoder, sucelje interakcije
zavojnica al i a2 u aktivnom mjestu IleRS2 je bogato stericki zahtjevnim aminokiselinama, zbog ¢ega
je konformacijska promjena u zavojnici a2 uslijed pomaka zavojnice al ocekivana.
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In this presentation we deal with semilinear equations for non-local operators generated by
subordinate Brownian motions. The presentation is based on recent results that can be found in [1,2].
The theory of semilinear equations for Laplacian (which is a local operator) is well-known and has been
studied for at least 40 years. The Laplacian commonly arises in many branches of mathematics, and
also in many other fields of science such as physics, medicine, economy, etc. In probability theory the
Laplacian arises as an infinitesimal generator of the Brownian motion. Hence the solution to the
semilinear equation has a nice probabilistic interpretation. However, many phenomena in real life and
science need to be modelled by processes with extremely abrupt behavior (such as stock market
fluctuations) which is not a characteristic of the Brownian motion. It is natural to model such processes
with a discontinuous Markov process, such as a subordinate Brownian motion, which naturally defines
a non-local operator through his infinitesimal generator. In our work we deal with operators generated
by subordinate Brownian motions and we give necessary (and sufficient) conditions for the existence
and uniqueness of a solution of the semilinear equation.
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Tema ovog izlaganja su semilinearne jednadZzbe za nelokalne operatore generirane subordiniranim
Brownovim gibanjem. lIzlaganje se temelji na nedavnim rezultatima iz clanaka [1,2]. Teorija
semilinearnih jednadzbi za Laplaceov operator (koji je lokalnog tipa) dobro je poznata i razvila se u
zadnjih 40-ak godina. Laplaceov operator Cesta je pojava u matematici, ali i u primijenjenim granama
znanosti, kao Sto su fizika, medicina, ekonomija, i sl. U teoriji vjerojatnosti Laplaceov operator je
infinitezimalni generator Brownovog gibanja te rjeSenja jednadzbi za Laplaceov operator imaju lijepu
vjerojatnosnu interpretaciju. Medutim, u praksi nam se ¢esto nameéu prirodni fenomeni koji imaju
iznimno isprekidano i skokovito ponasanje (npr. kretanje dionica na burzi) koje odudara od ponasanja
Brownovog gibanja. U tim situacijama potrebno je promatrati kompliciranije procese kao Sto su Cisto
skokoviti procesi, npr. subordinirano Brownovo gibanje. Takvi procesi prirodno generiraju nelokalne
operatore preko svojih infinitezimalnih operatora. U naSem radu promatramo operatore dobivene iz
subordiniranog Brownovog gibanja te dajemo nuzne (i dovoljne) uvjete za postojanje rjesenja
semilinearnih problema.
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Rogoznica Lake (RL) is a naturally eutrophicated marine lake on the eastern coast of the Adriatic (43°32’
N, 15° 58’ E) with meromictic and euxinic properties. The main characteristic of the lake is the seasonal
thermohaline and chemical stratification of water layers into the upper oxic and lower anoxic layers.
Due to intense sulfate reduction, the anoxic layer is rich in dissolved HS (up to 5 mM). At the oxia-
anoxia boundary, a pinkish colored chemocline (up to 50 cm) develops seasonally, and it is
characterized by a dense population of purple phototrophic sulfur bacteria (PSB) [1]. PSB are known
to store sulfur S(0) intracellularly, which by cell lysis would be released in water, and under euxinic
conditions solubilized by HS in nucleophilic polysulfides, Sx*.

In this work, for the first time in natural samples, differential pulse voltammetry (DPV) was used for
direct determination of Sx* in the euxinic aqueous environment (RL), where concentrations of total
reduced sulfur species (RSS) varies between 0.1 and 3 mM (mainly HS). RSS, as well as Sx*
concentrations varied seasonally depending on the chemocline position, light intensity, and HS
concentration. In the summer, when PSB reached maximum abundance, the highest concentrations
of Sx* (up to 0.1 mM polysulfide S (0)) were determined at a depth of about 1 m below the chemocline.
Due to sinking of lysed PSB cells, maximum concentration of biologcally produced S(0) would be
expected at that depth. Vertical mixing usually occurs during autumn or winter when cold, oxygen-rich
water from the surface sinks downwards. In such conditions, a dense purple layer of PSB disappears,
and Sx* are not detected. The seasonal dependence of the concentration distribution of Sx* on
physicochemical factors indicates the importance of biologically produced S (0) for the formation and
presence of Sy

Also, in samples rich in PSB, by acidification procedure used as a standard methodological step [2] in
the electroanalytical determination of nonvolatile RSS (RSSny), an increase in RSSyy concentration of
30-50% was observed. AFM analysis of RL sample with PSB confirmed the presence of intracellular
granules of S (0) which are released after cell lysis in induced laboratory conditions by acidification.
Released biological S(0) contribute to the RSSyy and the formation of Sx¥in the euxinic layer of RL.
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Rogoznicko jezero (RJ) je prirodno eutroficirano morsko jezero na isto¢noj obali Jadrana (43°32'N,
15°58’E) s meromikticnim i euksinskim svojstvima. Glavna karakteristika jezera je sezonsko
termohalino i kemijsko raslojavanje vodenog stupca u gornji oksi¢ni i donji anoksi¢ni sloj. Kao
posljedica intenzivne redukcije sulfata, anoksicni sloj je bogat otopljenim HS (do 5 mM). Na granici
oksi¢nog i anoksi¢nog sloja, sezonski se formira ljubicasti sloj kemokline (~50 cm), kojeg karakterizira
gusta populacija ljubicastih fototrofnih sumpornih bakterija (eng. phototrophic sulfur bacteria, PSB)
[1]. PSB unutarstani¢éno pohranjuju S(0), koji se raspadom stanica otpusta u vodeni stupac, te u
euksinskim uvjetima s HS” moZe stvarati polisulfide (Sx*).

U ovom radu, po prvi puta u prirodnim uzorcima primijenjena je diferencijalna pulsna voltametrija
(DPV) za odredivanje Sx* u euksinskom vodenom okoliSu (RJ), u kojem koncentracija ukupnih
reduciranih sumpornih specija (RSS) varira od 0.1 do 3 mM (uglavhom u formi HS"). Koncentracije RSS,
kao i koncentracije Sx*, mijenjaju se sezonski ovisno o poziciji kemokline, intenzitetu svjetlosti i
koncentraciji HS. U ljetnim mjesecima pri maksimumu abundancije PSB, zabiljezene su i najvece
koncentracije Sx* (do 0,1 mM polisulfidnog S(0)) na dubini od oko 1 m ispod kemokline. U tom podruéju
ocekivana je i najveca koncentracija bioloski proizvedenog S(0), nastalog uslijed raspada tonudih
stanica PSB. Pocetkom jeseni, snizenjem temperature atmosfere dolazi do hladenja povrsinskog sloja
RJ obogaéenog kisikom, koji zatim tone, $to posljedi¢no dovodi do razbijanja stratifikacije, nestajanja
kemokline i mijeSanja vodenog stupca RJ. U takvim uvjetima nestaje i gusti ljubicasti sloj PSB, te DPV
metodom nisu detektirani Sx*. Sezonska ovisnost raspodjele koncentracija Sx* o fizikalno-kemijskim
¢imbenicima ukazuje na vaznost bioloski proizvedenog S(0) u nastajanju Sx*. Takoder, u uzorcima
bogatim PSB, postupkom zakiseljavanja koje se koristi kao standardni metodoloski korak [2] u
elektroanalitickom odredivanju nehlapivih RSS (RSSwy), primije¢eno je da dolazi do povedanja
koncentracije RSSnv od 30-50%. AFM analizom uzorka RJ s PSB, potvrdeno je prisustvo unutarstani¢nih
granula S(0) koje se oslobadaju nakon lize stanica u vodeni medij. U nasem slucaju liza stanica izazvana
je zakiseljavanjem uzorka. Oslobodeni bioloski S(0), doprinosi ukupnoj koncentraciji RSSny i stvaranju
Sx* u euksinskom sloju jezera.
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Inhalation anaesthetics, such as sevoflurane, are commonly used in modern medicine [1]. They are
volatile gases that easily diffuse through cell membranes, used as the introduction to anaesthesia or
for maintaining it in procedures of unpredictable duration [2]. Aim of this study was to research the
effects of sevoflurane, alone or in combination with Fe-dextran, on development of neurodegenerative
changes in the rat brain tissue [3][4]. Neurodegeneration was evaluated by: (i) (anti)oxidative status of
brain tissue, by measuring the malondialdehyde (MDA) and glutathione (GSH) concentrations, catalase
(CAT) and superoxide dismutase (SOD) enzymatic activities; (ii) (anti)genotoxic response in rat
lymphocytes, indicating extent of DNA damage; (iii) neuroinflammation, evaluated with relative brain
weight compared to healthy control; (iv) toxic effects on haematological and biochemical blood
parameters, and osmotic fragility of erythrocytes [5][6]. Results show Fe-dextran causes
neuroinflammation and oxidative stress: increases MDA concentration, SOD and CAT activity and
decreases GSH. Sevoflurane combined with Fe-dextran causes extensive neuroapoptosis and
seemingly low MDA and antioxidant concentrations, with highest blood toxicity and DNA damage
[7]1(8]. In summary, severe neuroinflammation and lipid peroxidation in brain of Fe-dextran treated
animals indicate neurotoxicity, whereas combination with sevoflurane causes severe
neurodegeneration and permanently affects whole body homeostasis.
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Inhalacijski anestetici su lako hlapljive tekucine, a sluze za uvod ili odrZavanje anestezije pri
operativnim zahvatima nepredvidljivog trajanja [1][2]. U ovom radu proucavan je utjecaj sevoflurana,
samog ili zdruZzenog s Zeljezo-dekstranom, na nastanak i razvoj neurodegenerativnih promjena na tkivu
mozga Stakora [3][4]. Neurodegeneracija je mjerena: (i) promjenama oksidacijskog statusa mjerenjem
razine malondialdehida (MDA), glutationa (GSH), te enzimatske aktivnosti katalaze (CAT) i superoksid
dismutaze (SOD); (ii) (anti)genotoksicnog odgovora u limfocitima Stakora, pokazujuci razinu osteéenja
DNA; (iii) procjenom razine neuroupale prema relativnoj tezini mozga u odnosu na zdravu kontrolu;
(iv) procjenom toksi¢nog uc¢inka na hematoloske i biokemijske odrednice u krvi, te osmotsku fragilnost
eritrocita [5][6]. Rezultati pokazuju da Zeljezo-dekstran uzrokuje znacajnu neuroupalu, te povecanu
razinu oksidacijskog stresa: povecéava razinu MDA, mijenja aktivnosti antioksidativnih enzima (SOD,
CAT) i snizava GSH. Sevofluran u kombinaciji sa Fe-dekstranom pokazuje izrazeni gubitak mozdanih
stanicai prividno niske razine MDA te antioksidansa, kao i znacajne toksi¢ne ucinke na krvne odrednice.
Komet test pokazuje najveéa ostecenja DNA limfocita pri izlaganju sevofluranu zdruZenim sa Zeljezo-
dekstranom [7][8]. Temeljem rezultata mozZe se zakljuciti kako jaka neuroupala i pojava lipidne
peroksidacije u mozgu Zivotinja obradenih Fe-dekstranom ukazuju na neurotoksi¢nost, dok
kombinacija sa sevofluranom uzrokuje najteZa osStedenja mozga i trajno narusava homeostazu
organizma.
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Beaches are dynamic geomorphological features which are very sensitive to climate change as well as
socio-economic activities. Therefore, beaches became a common research topic along the Eastern
Adriatic Coast, both in its northern [1] and in its southern part [1],[2]. On the island of Hvar, according
to the previous research, the tendency of beach erosion has been observed [3]. In this work, the
evolution of beaches was studied in three different points in time: the beginning of the 19*" century,
middle of 20%" century, and in 2020. Three beaches have been analyzed: Lu¢is¢e and Mola Milna gravel
beaches and Mina, a sand beach formed in aeolian deposits.

The first studied period relates to the beginning of the 19 century. We used the Franciscan Cadastre
from the 1834 where each beach is represented by an individual cadastral parcel. The map was
georeferenced, digitized, and analyzed in ArcGIS Pro software. The Cadastral Supplement also provides
their surface areas in the Klafter Quadrimeter units. The second period was studied by repeat
photography method first applied to beaches near Omis [2]. 7-12 old photographs (between 1910 and
1980) have been obtained for each beach. Using the benchmarks from the photographs the size of the
beaches was further estimated. The method is not precise, however, it can provide a reliable
estimation of the beach area for the time when it was taken. The recent period was studied by means
of UAV method. Beaches were recorded by DJI Phantom 4 Pro v2 in November 2020. Six ground control
points were measured on each beach with Trimble GNSS. Precise orthomosaic, Digital surface model,
and Digital terrain model were generated in ESRI Drone2Map software and all analyses were done in
ArcGlIS Pro software.

It was found that Lucidée beach from 1838 m? in 1834 reduced to 1018 m? in 2020; Mina beach from
799 m? to 226 m?, and Mola Milna from 1073 m? to 802 m2. Consequently, since 1834, the sand beach
Mina, reduced in size by 72% while the gravel beaches Lucis¢e and Mola Milna by 45% and 27%
respectively. The analyzes showed that the surface areas of all three beaches decreased during the last
~200 years.
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Zala su dinami¢ni geomorfoloski oblici, osjetljivi na klimatske promjene, kao i na socio-ekonomske
aktivnosti. Danas su sve cesSca istrazivacka tema duz istocne obale Jadrana, kako na njegovom
sjevernom dijelu [1], tako i na juznom [1], [2]. Na otoku Hvaru, prema dosadasnjim istrazZivanjima,
uocena je tendencija erozije zala [3]. U ovom radu, promjene Zala istrazene su kroz 3 razli¢ita razdoblja:
pocetak 19. stoljeca, sredina 20. stoljeéa i 2020. godina. Analizirana su tri zala: sljun¢ana zala Lucisce i
Mola Mlina, te Mina pjesc¢ano Zalo oblikovano u sedimentima eolskog podrijetla.

Prvo razdoblje odnosi se na pocetak 19. stoljeca, za koje je koristen Franciskanski katastar iz 1834.
godine, u kojem je svako Zalo ucrtano kao zasebna katastarska Cestica. Katastar je georeferenciran,
digitaliziran i analiziran u software-u ArcGIS Pro. Takoder, koriSten je i zapisnik Cestica koji sadrzi
povrsine Zala zapisane u cetvornim hvatovima. Drugo razdoblje istrazeno je uz pomoé metode
ponovljene fotografije, koja je prvi put primijenjena na Sirem podrucju Omisa [2]. Prikupljeno je 7-12
starih fotografija (od 1910. do 1980. godine) za svako Zalo. Koristeéi repere sa starih fotografija,
procijenjena je povrsina. lako metoda nije precizna, daje pouzdanu procjenu povrsine zala iz vremena
kada su snimljene fotografije. Recentno razdoblje istrazeno je pomocu bespilotne letjelice. Zala su
snimljena s DJI Phantom 4 pro v2.0 u studenom 2020. godine. Trimble GNSS uredajem izmjereno je 6
kontrolnih tocaka na svakom Zalu. U ESRI Drone2Map software-u generirani su ortomozaik, digitalni
model reljefa i digitalni model povr3ina, a sve analize su radene u ArcGIS Pro software-u.

Utvrdeno je da se Zalo Lucis¢e, s 1838 m? izmjerenih 1834. godine smanjilo na 1018 m?2 2020. godine;
Zalo Mina sa 799 m? na 226 m? i Mola Milna s 1073 m? na 802 m?. Posljedi¢no, od 1834., pjes¢ano Zalo
Mina se smanjilo za 72%, dok su se Sljun¢ana Zala LuciS¢e i Mola Milna smanjili za 45%, odnosno 27%.
Analiza je pokazala da su se povrsine svih triju Zala tijekom posljednjih ~200 godina znatno smanijile.
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Adriatic Sea and Coast (AdriSC) is a high-resolution atmospheric-ocean model [1] covering the Adriatic
and northern lonian Sea. It was developed with the aim to represent the processes driving the
atmospheric and oceanic circulations at different temporal and spatial scales. Further possible
applications of the model include extreme event hazard assessment, ecosystem modelling, sediment
and larvae transport and others. To quantify climate properties of the Adriatic, 31-year long evaluation
run was performed for the 1987-2017 period. The results of ROMS 3-km and 1-km ocean models were
first validated on a comprehensive collection of observational data retrieved from available in situ
measurements and remote-sensing gridded products. Several statistical methods were used in the
evaluation of three modelled properties: (i) sea-surface (sea-surface height and temperature), (ii)
thermohaline parameters (temperature and salinity) and (iii) dynamical parameters (ocean current
speed and direction), quantifying the reliability of the AdriSC ocean model in reproducing the quoted
properties, which is a prerequisite for in-depth assessment of processes occurring in the Adriatic-
lonian basin.
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Adriatic Sea and Coast (AdriSC) je atmosfersko-oceanski model visoke razlucivosti [1] Cije domene
prekrivaju Jadransko i sjeverno Jonsko more. Razvijen je s ciljem reprodukcije procesa koji pokrecu
atmosfersku i oceansku cirkulaciju na razli¢itim vremenskim i prostornim skalama. Daljnje moguce
primjene modela uklju¢uju procjene opasnosti od ekstremnih dogadaja, modeliranje ekosustava,
modeliranje transporta sedimenta i li¢inki, i drugo. Da bi se opisala klimatska svojstva jadranskog
bazena izvrSena je 31-godiSnja simulacija AdriSC modelom za razdoblje od 1987. do 2017. godine. U
svrhu procjene vjerodostojnosti simulacije napravljena je usporedba rezultata oceanskih modela
ROMS 3-km i ROMS 1-km s opseznom bazom podataka prikupljenih iz dostupnih in situ mjerenja i
satelitskih produkata. U evaluaciji triju modeliranih svojstava: (i) povrsine mora (visina i temperatura
povrsine mora), (ii) termohalinih parametara (temperatura i salinitet) i (iii) dinamickih parametara
(brzina i smjer morskih struja) koristeno je nekoliko statistickih metoda. Time je kvantificirana
sposobnost AdriSC oceanskog modela u reproduciranju navedenih svojstava, sto je preduvjet za daljnju
analizu pojedinih procesa u jadransko-jonskom bazenu.
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Follicular lymphoma (FL) is the second most frequent non-Hodgkin’s lymphoma (NHL). It originates
from germinal centre B lymphocytes packed in follicles that disrupt the normal structure of lymph
nodes [1]. One of the factors that influence the survival of the patients and the progression of FL is the
contents of tumour microenvironment (TME) [2]. CD4+ helper T lymphocytes are one of the
components of TME that affect the development and progression of the disease. These cells can also
express other antigens on their membranes, such as CD69, marker of activated T lymphocytes, and
CD57, marker of cells that display a so-called “exhausted” phenotype [3].

The goal of this research was to explore the effect of helper T lymphocytes of various phenotype
(activated and exhausted) on the survival of the patients diagnosed with FL. Antigens CD4, CD57 and
CD69 were detected by immunohistochemical staining on formalin-fixed, paraffin-embedded tumour
tissue samples from 65 patients. After the evaluation of stained slides, Chi-square test and Spearman's
rho correlation were used to determine association between the variables.

The results showed that the overall survival of the patients was significantly better in cases where the
tumour tissue was infiltrated with a lower number of CD4+ cells, CD57+ cells and CD69+ cells compared
to the number of these cell populations in the germinal centre in a non-tumour control tonsil. There
was no difference in survival of the patients when the presence of these antigens was observed
separately compared to when the presence of all three antigens was observed simultaneously. These
results suggest that the activated T lymphocytes which infiltrate tumour tissue in time begin to display
exhausted phenotype and lose their ability to successfully battle tumour cells.
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Folikularni limfom je drugi najées¢i non-Hodgkinov limfom. Podrijetlo ovog limfoma su limfociti B
germinalnog centra smjesteni u folikule koji narusavaju strukturu limfnog ¢vora [1]. Jedan od faktora
koji utjece na prezivljenje pacijenata i progresiju folikularnog limfoma je sastav tumorskog
mikrookoli$a [2]. Pomoc¢nicki CD4+ limfociti T su jedna od komponenti imunosnog sustava koja utjece
na razvoj i napredovanje bolesti. Ove stanice mogu na membranama eksprimirati i antigene CD69, koji
oznacava aktivirane limfocite T, i CD57, specifican za stanice koje pokazuju tzv. ,iscrpljeni” fenotip [3].
Cilj ovog istraZivanja bio je istraZiti utjecaj pomocnickih limfocita T razli¢itog fenotipa (iscrpljenog i
aktiviranog) na prezivljenje pacijenata s dijagnozom folikularnog limfoma. Na uzorcima tumorskog
tkiva fiksiranim formalinom i uklopljenim u parafin imunohistokemijskim bojenjem detektirani su
antigeni CD4, CD57 i CD69 kod 65 pacijenata. Nakon detekcije i evaluacije signala na uzorcima tkiva,
povezanost varijabli odredena je x*-testom i Spearmanovom rho korelacijom.

Ustanovljeno je da je ukupno preZivljenje pacijenata znacajno bolje ukoliko je tumorsko tkivo
infiltrirano s manjim brojem CD4+ stanica, CD57+ stanica i CD69+ stanica u odnosu na koli¢inu tih
populacija stanica u germinativnom centru tonzile, neovisno o tome promatra li se prisutnost
pojedinog markera ili istovremena prisutnost sva tri markera. Ovakvi rezultati sugeriraju da aktivirani
limfociti T koji infiltriraju tumorsko tkivo s vremenom pocinju pokazivati iscrpljeni fenotip i gube
sposobnost uspjesne kontrole tumorskih stanica.
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Polyelectrolytes are macromolecules, usually polymers, with a substantial portion of the constitutional
units containing ionic or easily ionizable functional groups. Examples of such macromolecules are PAH
— poly(allylamine hydrochloride) and PAA — poly(acrylic acid) whose chemical structures are shown in
Figure 1. By alternating adsorption of positively and negatively charged polyelectrolytes on a solid
surface, polyelectrolyte multilayers are formed. With this layer-by-layer method [1], nanofilms of
desired properties can be designed very precisely. It is for this reason that these nanomaterials have
been increasingly researched so that they can be used, for example, in the antibacterial protection of
implants [2]. The most commonly used model substrate for the formation of polyelectrolyte films is a
silicon wafer on the surface of which a thin oxide layer spontaneously forms. [3]. Therefore, in the first
phase of this study, the characterization of the silicon substrate was performed, in order to monitor
and investigate the formation of PAH/PAA polyelectrolyte multilayer on substrate in the second phase.
Of the numerous methods used, only ellipsometry and atomic force microscopy will be singled out
here. By using an ellipsometer, it was determined that there is a layer of oxide about 2 nm thick on the
surface of silicon. After that the thickness of the PAH/PAA multilayer during its formation was
monitored by the same method. In the end, imaging the surface of the pure substrate and the film-
covered substrate with an atomic force microscope provided information on the morphology and
surface roughness of the samples, the coverage of the substrate surface with the polyelectrolyte
multilayer, and the thickness of the ultrathin film itself.

(a) (b)

HCl
NH,

n n

Figure 1. Structure of (a) poly(allylamine hydrochloride) and (b) poly(acrylic acid).
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Polielektroliti su makromolekule, najéesée polimeri, kod kojih je prisutan znatan udio gradivnih jedinica
koje sadrze ionske ili lako ionizirajuc¢e funkcionalne skupine. Primjeri takvih makromolekula su PAH —
poli(alilamin hidroklorid) i PAA — poli(akrilna kiselina) cije su kemijske strukture prikazane na slici 1.
Naizmjenicnom adsorpcijom pozitivno i negativno nabijenih polielektrolita na neku ¢évrstu povrsinu
nastaju polielektrolitni viSeslojevi. Ovakvom sloj-po-sloj metodom [1] se mogu veoma precizno
dizajnirati nanofilmovi Zeljenih svojstva. Upravo se zbog tog razloga ovi nanomaterijali sve intenzivnije
istrazuju kako bi se mogli primijeniti primjerice kod antibakterijske zastite implantanta [2]. Najcesce
koristeni modelni supstrat za formiranje polielektrolitnih filmova je plodica silicija na ¢ijoj povrsini
spontano nastaje tanki oksidni sloj [3]. Stoga se u prvoj fazi ove studije provela karakterizacija podloge
od silicija, kako bi se u drugoj fazi pratilo i istraZilo formiranje PAH/PAA polielektrolitnog visesloja na
navedenom supstratu. Od brojnih metoda koje su koristene, ovdje ¢e biti izdvojene samo elipsometrija
i mikroskopija atomskih sila. Primjenom elipsometra odredeno je da se na povrsini silicija nalazi oko 2
nm debeli sloj oksida. Potom je istom metodom pracena debljina PAH/PAA visesloja tijekom njegovog
formiranja. | na kraju, snimanjem povrsSine Cistog supstrata i supstrata prekrivenog filmom
mikroskopom atomskih sila dobile su se informacije o morfologiji i hrapavosti povrSine uzoraka, o
prekrivenosti povrsine supstrata polielektrolitnim viSeslojem i o debljini samog ultratankog filma.

(@) (b) O_OH
HCl
NH,

n n
Slika 1. Struktura (a) poli(alilamin hidroklorida) i (b) poli(akrilne kiseline).
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Sponges (Porifera) are among the simplest multicellular organisms. They possess no real tissues or
organs, and are evolutionary almost unchanged since their appearance [1]. Despite having a simple
morphology with only a few cell types, sponges possess a '"rich" genome containing many
genes/proteins similar to their vertebrate homologs, including those that are related to cancer [2, 3].
Thus, sponges represent a good model for studying the evolution of proteins that are linked to cancer
[4]. Cancer is a disease of multicellular organisms that is caused by mistakes within the multicellular
system, leading to the proliferation of the ,selfish” cell lines. Our research focus is the investigation of
evolutionary conserved proteins linked with cancer in humans, such as the metastasis suppressor
Developmentally Regulated GTP Binding Protein 1 (DRG1) [5]. Our bioinformatics and phylogenetic
analyses showed that DRG1 is conserved across animals. Since DRG1 activity is enhanced by Zinc Finger
CCCH-Type Containing protein 15 (LEREPO4) [6], both proteins from sponge as well as their human
homologs were cloned and overexpressed in E. coli. We confirmed GTPase activity of both sponge and
human DRG1 proteins. In addition, transfection of human tumour cells revealed the intracellular
localization of both sponge and human DRG1 and LEREPO4 proteins. Further biochemical and
biological analyses are ongoing.

Our results will provide a better understanding of the intracellular processes related to the metastasis
suppression and pathology of cancer and metastasis.

REFERENCES

[1] Dohrmann, M., et al. Syst. Biol., 2008. 57(3): p. 388-405.

[2] Srivastava, M., et al. Nature, 2010. 466(7307): p. 720-6.

[3] Harcet, M., et al. Mol. Biol. Evol., 2010. 27(12): p. 2747-56.

[4] Cetkovic, H., M. Halasz, and M. Herak Bosnar, Mar. Drugs, 2018. 16(1).

[5] Cetkovic, H., et al. Lab. Invest., 2018. 98(5): p. 554-570.

[6] Perez-Arellano, I., M. Spinola-Amilibia, and J. Bravo, FEBS J, 2013. 280(15): p. 3647-57.

133



Sveuciliste u Zagrebu, Prirodoslovno-matematicki fakultet
5. Simpozij Studenata Doktorskih Studija 2021
24.-25. travnja 2021. g.

IDENTIFIKACIJA, FUNKCIJA | UNUTARSTANICNA LOKALIZACUA
SPUZVINOG HOMOLOGA LJUDSKOG SUPRESORA
METASTAZIRANJA DRG1

Silvestar Beljan,%" Kristina Dominko,? Antea Talaji¢,2 Nikolina Skrobot Vidaéek,?
Kristian Vlahovicek,! Helena Cetkovi¢?

1 Biolo3ki odsjek, Prirodoslovno-matematicki fakultet, Sveudiliste u Zagrebu, Horvatovac 102a, Zagreb, Hrvatska

2 Laboratorij za molekularnu genetiku, Zavod za molekularnu biologiju, Institut Ruder Bo3kovi¢, Bijeni¢ka cesta
54, Zagreb, Hrvatska

* silvestar.beljan@biol.pmf.hr

Spuzve (Porifera) su jedne od najjednostavnijih Zivotinja koje ne posjeduju pravo tkivo niti organe te
su evolucijski ocuvane [1]. Jednostavne su morfologije, gradene su od nekoliko tipova stanica, ali
posjeduju sloZzen genom sa mnoStvom gena koji pokazuju visoku sacuvanost s homolozima kod
kraljesnjaka, ukljucujuci i gene povezane s patologijom raka [2, 3]. Stoga spuzve predstavljaju dobar
modelni organizam za istrazivanje gena ukljucenih u nastanak raka u ljudi [4]. Rak je patolosko stanje
povezano s pojavom viSestani¢nosti, Ciji su uzrok nastanka ,greske” koje dovode do proliferacije
»Ssebicnih” stanicnih linija. Nas cilj je istraZivanje evolucijski o¢uvanih proteina povezanih s nastankom
raka, kao Sto je supresor metastaziranja DRG1 (od engl. Developmentally Regulated GTP Binding
Protein 1) [5]. Bioinformatickim i filogenetskim analizama pokazali smo da je protein DRG1 evolucijski
ocuvan kod Metazoa. S obzirom da aktivnost proteina DRG1 pojacava protein LEREPO4 (od engl. Zinc
Finger CCCH-Type Containing protein 15) [6], oba proteina i njihovi homolozi iz ¢ovjeka su klonirani i
prekomjerno eksprimirani u E. coli. Potvrdena je intrinzicna GTP-azna aktivnost spuzvinog i ljudskog
proteina DRG1. Transfekcijom ljudskih tumorskih stanica pokazali smo unutarstani¢nu lokalizaciju
spuzvinih i ljudskih proteina DRG1 i LEREPO4. Daljnje biokemijske i bioloSke analize su u tijeku. Nase
istrazivanje pridonijet ¢e boljem razumijevanju unutarstani¢nih procesa supresije metastaziranja, kao
i same patologije raka i metastaza.
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In quantum many-body systems with local interactions, the effects of boundary conditions are
considered to be negligible, at least for sufficiently large systems. We show examples of the opposite
by considering spin-1/2 chains which contain antiferromagnetic interactions and are set on a ring with
an odd number of sites — a setting inducing topological frustration. In particular, we focus on the
exactly solvable quantum XY chain and other spin chains which possess a global SU(2) symmetry, a
quite general condition in the absence of external magnetic fields. We find that topological frustration
can destroy local order, create a site-dependent magnetization which varies in space with an
incommensurate pattern and induce a quantum phase transition.

Figure 1. Incommensurate antiferromagnetic order.
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U visecesticnim kvantnim sustavima s lokalnim interakcijama efekti rubnih uvjeta smatraju se
zanemarivim, barem u dovoljno velikim sustavima. Mi pokazujemo primjere suprotnog, razmatrajuci
lance spinova-1/2 koji sadrze antiferomagnetske interakcije i neparan broj Cestica te koji su postavljeni
na prsten — postavke koje stvaraju topolosku frustraciju. Fokusiramo se na egzaktno rjesiv XY lanac i
druge spinske lance koji posjeduju globalnu SU(2) simetriju, Sto je poprilicno opcenito zadovoljen uvjet
u odsustvu magnetskih polja. Pronalazimo da topoloska frustracija moZe unistiti lokalno uredenje,
stvoriti magnetizaciju koja ovisi 0 mjestu u resetci i varira u prostoru, te stvoriti kvantni fazni prijelaz.

Slika 1. Antiferomagnetsko uredenje koje ovisi o mjestu u resetci i varira u prostoru.
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Foraminifera are single-celled organisms that live like benthos or plankton and inhabit all seas and
oceans, but also brackish and fresh waters. They have great application in geology because their fossil
finds are very common, and are significant for biostratigraphy, paleoecology, paleooceanography, and
paleoclimatology. During the Middle Miocene area of today's Hrvatsko Zagorje, it was part of the
intercontinental sea Paratethys, which extends over a larger area of today's Europe and Asia. Field
research and sampling of sediments it was done in the western part of Hrvatsko Zagorije, at five locality:
Krapinske Toplice, Razvor, Gresna Gorica, Gaber and Husnjakovo in Krapina. Sediment samples were
processed by method of wet sieving with the intention of isolating whole microfossils. Examination of
the microfossil material revealed that the samples from the Razvor and GreSna Gorica locality were
suitable for the analysis of foraminiferal assemblages. Due to the poor preservation of fossil record, all
analyzes were made at the genus level, and in standardized samples (300 randomly selected
individuals), it was analyzed: plankton/benthos (B/P) ratio [1], dominant and common genus, their
paleoecological requirements (depth range, infaunal/epifaunal ratio) based on the principle of
actualism and bottom water oxygen concentration [2]. At the Razvor locality, infaunal forms of benthic
foraminifera predominate and 12 genera were determined, of which the most represented genera are
Gyroidina, Nonion, Melonis and Bolivina. A high percentage of planktonic foraminifera within the
foraminiferal assemblage (more than 80%) indicates a deep-sea marine environment and this is
confirmed by the depth ranges of the genera of benthic foraminifera, which indicate a palaeo-depth
of up to 180 meters with highly oxic conditions prevailed. At the GreSna Gorica locality, the
foraminiferal assemblages lived in a shallow marine environment (planktonic foraminifera have not
been recorded, depth ranges of benthic foraminifera indicate depths up to 50 meters). A total of 10
benthic foraminifera genera were identified, of which typical shallow-water genera are dominant
Elphidium, Ammonia and Porosononion. Within the assemblage, epifaunal forms predominate and
highly oxic condition prevailed at the seabed.
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Foraminifere su jednostanicni organizmi koje Zive kao bentos ili kao plankton te nastanjuju sva mora i
oceane, ali takoder i bocate i slatke vode. Imaju veliku primjenu u geologiji jer su njihovi fosilni nalazi
vrlo Cesti, te su znacajni za biostratigrafiju, paleoekologiju, paleooceanografiju i paleoklimatologiju.
Tijekom srednjeg miocena podrucéje danasnjeg Hrvatskog zagorja bilo je dio interkonitentalnog
Paratethys mora, koje se rasprostiralo na veéem podrucju danasnje Europe i Azije. Terensko
istrazivanje i uzorkovanje sedimenata je obavljeno u zapadnom dijela Hrvatskog zagorja, na pet
lokaliteta: Krapinske Toplice, Razvor, GreSna Gorica, Gaber i HuSnjakovo u Krapini. Uzorci sedimenata
su obradeni klasichom metodom muljenja s namjerom da se izdvoje cijeli mikrofosili. Pregledom
mikrofosilnog materijala utvrdeno je da su uzorci s lokaliteta Razvor i GreSna Gorica bili pogodni za
analizu foraminiferskih zajednica. Zbog loSe ocuvanosti fosilnih kucica sve analize napravljene su na
nivou rodova, a u standardiziranim uzorcima (300 nasumi¢no odabranih jedinki) razmatran je: odnos
plankton/bentos [1], dominantni i srednje zastupljeni rodovi bentickih foraminifera te njihovi
paleoekoloski zahtjevi (dubinski rasponi, nacin Zivota, nacin ishrane) temeljeni na principu aktualizma
[1], te koli¢ina kisika pri morskom dnu - indeks kisika benti¢kih foraminifera [2]. Na lokalitetu Razvor
prevladavaju infaunalni oblici benti¢kih foraminifera, a odredeno je 12 rodova od kojih su
najzastupljeniji rodovi Gyroidina, Nonion, Melonis i Bolivina. Visoki udio planktonskih foraminifera
unutar foraminiferske zajednice (vise od 80%) ukazuje na dubokovodni marinski okolis, a to potvrduju
i dubinski rasponi rodova bentickih foraminifera koji ukazuju na dubinu do 180 metara. Na morskom
dnu su vladali visoko oksi¢ni uvjeti. Na lokalitetu Gresna Gorica foraminiferska zajednica je obitavala
u plitkovodnom marinskom okolisu (planktonske foraminifere nisu zabiljezene, dubinski rasponi
bentickih foraminifera ukazuju na dubinu do 50 metara). Ukupno je odredeno 10 rodova bentickih
foraminifera od kojih su dominantni tipi¢ni plitkovodni rodovi Elphidium, Ammonia i Porosononion,
Unutar zajednice prevladavaju epifaunalni oblici, a na morskom dnu su vladali visoko oksi¢ni uvjeti.
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Activating mutations/deletions in the epidermal growth factor receptor (EGFR) gene are present in
15% of patients diagnosed with non-small cell lung cancer (NSCLC). Exon 19 deletions and codon 858
point mutations of exon 21 are the most common mutations in NSCLC. The presence of point
mutations, deletions and insertions within exons 18 - 25 is responsible for a poor response to tyrosine
kinase inhibitors. Types 16 and 18 of human papillomavirus (HPV) are considered to be of high risk for
cervical cancer development and progression. The aim of this study was to determine the prevalence
of HPV infection in NSCLC cells in relation to the presence and frequency of EGFR gene mutations. In
this study, 34 NSCLC samples with EGFR gene mutations and 33 NSCLC samples without EGFR gene
mutations were analyzed. Furthermore, EGFR gene mutations were divided into classical (ex19del;
L858R) and rare (G719X; ex20ins; S768l; T790M and ex21). Fragments of the E7 gene were amplified
by PCR for HPV16 and HPV18 DNA detection. The possible higher prevalence of HPV infection in NSCLC
patients with EGFR mutations, compared to NSCLC patients without EGFR mutations, was examined
by meta-analysis using data from this and six other studies.

More frequent HPV infection was observed in the NSCLC with EGFR gene mutations (HPV16, n=11,
p<0.05; HPV18, n=24, p<0.001) compared to the NSCLC without EGFR gene mutations. Significant
association between smoking and HPV16 infection was observed (p<0.028) in the NSCLC with EGFR
gene mutations. Among 34 NSCLC samples, 46 mutations in the EGFR gene were detected. Classical
EGFR gene mutations were detected in 20 (58.8%) NSCLC samples and rare mutations in five (14.7%)
samples. Nine (26.5%) NSCLC samples had a combination of classical and rare EGFR gene mutations.
The significant association between the presence of rare EGFR gene mutations and HPV16 and/or
HPV18 infection (p<0.05) was observed. A meta-analysis confirmed more frequent HPV infection in the
NSCLC with EGFR gene mutations. The obtained results indicate the need for further research into the
role of HPV in the pathogenesis of NSCLC with EGFR gene mutations.
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Aktiviraju¢e mutacije/delecije gena EGFR prisutne su kod 15% bolesnika s dijagnosticiranim
karcinomom pluca nemalih stanica (NSCLC, od eng. non-small cell lung cancer). Naj¢e$ée mutacije kod
NSCLC su delecije eksona 19 i tockasta mutacija kodona 858 u eksonu 21. Tockaste mutacije, delecije i
insercije eksona 18 - 25 su odgovorne za lo$ odgovor na lijeenje inhibitorima tirozinske kinaze. Tipovi
16 i 18 ljudskog papiloma virusa (HPV, od eng. human papillomavirus) se smatraju visoko rizicnim za
nastanak i razvoj karcinoma vrata maternice. Cilj ovog istrazivanja bio je utvrditi ucestalost infekcije
HPV-om u stanicama NSCLC-a u odnosu na prisutnost i uestalost mutacija gena EGFR. Analizirana su
34 uzorka NSCLC s dokazanom mutacijom gena EGFR i 33 uzorka NSCLC kod kojih nije dokazana
mutacija gena EGFR. Mutacije gena EGFR su dalje podijeljene na klasi¢ne (ex19del; L858R) i rijetke
(G719X; ex20ins; S768l; T790M i ex21). Metodom lancane reakcije polimerazom (PCR, od eng.
polymerase chain reaction) su umnazani fragmenti gena E7 za detekciju DNA HPV16 i HPV18. Moguca
veca prevalencija infekcije HPV-om kod NSCLC bolesnika s EGFR mutacijama, u usporedbi s NSCLC
bolesnicima bez EGFR mutacija, ispitana je meta-analizom koristeéi podatke iz ove i drugih Sest studija.
Ces¢a infekcija HPV-om je dokazana kod skupine NSCLC s mutacijama gena EGFR (HPV16, n=11, p<0,05;
HPV18, n=24, p<0,001) u odnosu na skupinu NSCLC bez mutacija. U skupini NSCLC s mutacijama gena
EGFR je dokazana statistic¢ki znacajna povezanost izmedu pusenja i HPV16 infekcije (p<0,028). Kod 34
uzorka NSCLC dokazano je 46 mutacija gena EGFR. Kod 20 (58,8%) uzoraka NSCLC su bile prisutne
klasicne EGFR mutacije, a kod pet (14,7%) uzoraka, rijetke mutacije. Kod devet (26,5%) uzoraka NSCLC
se radilo o kombinaciji klasi¢nih i rijetkih mutacija gena EGFR. Dokazana je statisticki znacajna
povezanost izmedu prisutnosti rijetkih mutacija gena EGFR i HPV16 i/ili HPV18 infekcije (p<0,05). Meta-
analiza je potvrdila ucestaliju infekciju HPV-om u stanicama NSCLC s mutacijama gena EGFR. Dobiveni
rezultati ukazuju na potrebu za daljnjim istrazivanjima uloge HPV-a u patogenezi NSCLC s mutacijama
gena EGFR.

140


mailto:sharabaj@gmail.com

Mikro izlaganja i posteri

Flash presentations and posters



University of Zagreb, Faculty of Science
5. PhD Student Symposium 2021
April 24-25, 2021

MULTIPLE STRESSOR EFFECTS ON STREAM AQUATIC INSECTS:
INSIGHTS FROM A MICROCOSM EXPERIMENT

lva Kokotovi¢,* Marina Veseli,! Zrinka Karaci¢,? lvana Grgi¢,2 Marko RoZman,? Ana Previsi¢ !

1 Department of Biology, Faculty of Science, University of Zagreb, Roosveltov trg 6, Zagreb, Croatia

2 Division of Organic Chemistry and Biochemistry, Ruder Boskovi¢ Institute, Bijeni¢ka cesta 54, Zagreb, Croatia
3 Division of Physical Chemistry, Ruder Boskovi¢ Institute, Bijeni¢ka cesta 54, Zagreb, Croatia

* jva.kokotovic@biol.pmf.hr

Anthropogenic impact and climate change leave a mark on biodiversity and natural resources.
Freshwater ecosystems are biodiversity hotspots, a source of drinking water and food for humans, and
as such are particularly vulnerable to environmental stressors [1]. Due to increased urbanization and
wastewater discharges, freshwater ecosystems are contaminated with various pollutants such as
pharmaceuticals, personal care products, pesticides and even hormones [2]. Although the effects of
individual stressors on species or populations have been relatively well researched, the understanding
of multiple stressors impacts is lacking. Different stressors can interact in many ways, additively,
antagonistically, synergistically, thus affecting freshwater ecosystems [1]. The aim of the current study
was to investigate the single and combined effects of emerging contaminants (ECs) and elevated
temperatures on freshwater invertebrates. We conducted the microcosm experiment with a simplified
freshwater food web containing moss and caddisfly larvae (Micropterna nycterobia, Trichoptera).
Caddisfly larvae, water and moss were collected in spring from temporary river Kréic. After
acclimatization, the individuals were assigned randomly to the aquariums according to treatment: a)
mixture of ECs; pharmaceuticals (PhACs) and endocrine disrupting compounds (EDCs), b) elevated
temperature, c) elevated temperature and mixture of ECs, and d) control. Sampling included initial and
several consecutive collections including all life stages (larvae, pupae and adult stage), in accordance
with the life cycle of holometabolous caddisflies. We measured body weight of caddisflies and a total
protein concentration using the Bradford method [3]. First results show that both male and female
adults emerged earlier in treatments with increased water temperature irrespective of the presence
of ECs. Furthermore, increased body weight, but decreased protein concentration was observed in
larvae and pupae in treatments with ECs mixture. Further analyses that will be conducted include
metabolite profiling, total lipid content and fatty acids composition in order to evaluate the response
of non-model aquatic insects to selected stressors. Additionally, the quantification of ECs in caddisfly
and moss tissues will be conducted in order to assess the bioaccumulation potential of the selected
ECs under different water temperature regimes.
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Antropogeni ucinak i klimatske promjene utje¢u na bioraznolikost i prirodne resurse. Slatkovodni
ekosustavi su vruce tocke bioraznolikosti, izvor pitke vode i hrane za ¢ovjeka te su posebno ranjivi na
antropogene pritiske [1]. Zbog povecane urbanizacije i otpusStanja otpadnih voda, slatkovodni
ekosustavi su kontaminirani razli¢itim oneciséujuc¢im tvarima poput farmaceutika, proizvoda za osobnu
njegu, pesticida pa ¢ak i hormona [2]. lako su utjecaji pojedinacnih stresora na razini vrste ili populacije
relativno dobro istrazeni, utjecaj kombinacije razli¢itih stresora znatno su slabije poznati. RazliCiti
stresori mogu uzajamno djelovati na viSe razli¢itih nacina, aditivno, antagonisticki, sinergisticki,
utjeCudi pritom na slatkovodne ekosustave [1]. Ovim istraZivanjem Zelimo ispitati pojedinacni i
kombinirani ucinak smjese oneciS¢ujucih tvari i poviSene temperature na vodene beskraljeznjake.
Proveli smo laboratorijski pokus s pojednostavljenom slatkovodnom hranidbenom mrezom koja je
ukljucivala mahovine i licinke tulara (Micropterna nycterobia, Trichoptera), te sljedece tretmane: a)
smjesa oneciséujucih tvari; farmaceutici i endokrini disruptori, b) poviSena temperatura, c) poviSena
temperatura i smjesa oneciScujuéih tvari i d) kontrola. Uzorkovanje je organizirano u skladu sa
stadijima Zivotnog ciklusa tulara (li¢inke, kukuljice i odrasli stadij). Jedinkama tulara izmjerena je masa
i koncentracija proteina prema metodi po Bradfordu [3]. Prvi rezultati pokazuju da odrasli muzjaci i
Zenke emergiraju ranije u tretmanima s poviSenom temperaturom neovisno o prisutnosti
onecisc¢ujudih tvari. Nadalje, povec¢ana masa, a smanjena koncentracija proteina je primije¢ena kod
licinki i kukuljica u tretmanima koji sadrZe onecis¢ujuce tvari. Nastavak istraZivanja ¢e ukljucivati
analizu metabolita, lipida i odredivanje masnih kiselina kako bi procijenili odgovor vodenih kukaca na
odabrane visestruke stresore. lzvrsit ¢e se kvantifikacija onecis¢ujucih tvari u tkivima tulara i mahovina
kako bi se procijenio bioakumulacijski potencijal odabranih spojeva pod razli¢itim temperaturnim
rezimom vode.
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The harmonization of the circadian rhythm with the environment is a prerequisite for the regulation
of physiological and metabolic processes, and thus a prerequisite for the survival and adaptation of
various organisms [1]. So far, most of the studies that were conducted on a model organism Drosophila
melanogaster indicated the conservation of molecular mechanisms that regulate circadian rhythm.
Crucial part of those mechanisms is autoinhibitory transcription regulation of genes whose products
further regulate the expression of other circadian genes. The transcriptional-translational feedback is
stimulated and controlled by Clk/Cyc and Per/Tim dimers [2]. Thus, the aim of this study was to develop
a method for detection of Clk and Per expression in non-model insects. The selected taxa (Bezzia
flavicornis, Simulium sp., Wiedemannia ouedorum, Antocha vitripennis, Simulium velutinum and
Ecdyonurus starmachi) were taken from the archives stored in alcohol. The RT-gPCR method was used
to analyze gene expression using Rp/32 as endogenous control [3]. RNA isolate from Drosophila
melanogaster specimens was used as a control sample. Sequences for specific primers used for
amplification of selected genes were designed based on the Drosophila melanogaster genome [4]. Our
results show that genes Clk and Per can be amplified in non-model insect species Simulium velutinum
and Ecdyonurus starmachi using primers specific for evolutionarily preserved genes whose sequence
was determined according to the genome of a related model organism. These results suggest the
possibility of implementing circadian genes’ expression analysis in non-model organisms in studies
assessing the impact of urban stream pollution at the molecular level.
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Uskladivanje cirkadijanog ritma s okoliS$em preduvjet je reguliranja fizioloskih i metabolickih procesa,
a time i preduvjet prezivljavanja i prilagodbi razli¢itih organizama [1]. Istrazivanja od kojih je veéina
provedena na modelnom organizmu, musici Drosophila melanogaster, ukazala su na konzerviranost
molekularnih mehanizama koji reguliraju cirkadijani ritam. Njihov kljuc¢ni dio je autoinhibicijska
regulacija transkripcije gena Ciji produkti reguliraju ekspresiju drugih gena cirkadijanog ritma.
Transkripcijsko-translacijsku povratnu spregu poticu i vode geni Clk i Cyc te geni Per i Tim, Ciji produkti
stvaraju dimere [2]. Stoga je cilj ovog istrazZivanja bio razviti metodu za detekciju ekspresije gena Clk i
Per kod nemodelnih kukaca. Odabrane vrste (Bezzia flavicornis, Simulium sp., Wiedemannia ouedorum,
Antocha vitripennis, Simulium velutinum i Ecdyonurus starmachi) uzete su iz arhivskih zbirki u kojima
su bile pohranjene u alkoholu. Za analizu ekspresije gena koristena je metoda RT-gPCR pri ¢emu je
Rpl32 odabran kao endogena kontrola [3]. Kontrolni uzorak bio je izolat RNA iz musSice Drosophila
melanogaster na temelju Cijeg genoma su i odabrane specificne pocetnice koristene za amplifikaciju
odabranih gena [4]. Rezultati su pokazali da je gene Clk i Per moguce umnoziti u uzorcima nemodelnih
kukaca vrsta Simulium velutinum i Ecdyonurus starmachi koristenjem pocetnica specifi¢nih za
evolucijski o¢uvane gene Cija je sekvenca odredena prema genomu srodnog modelnog organizma.
Dobiveni rezultati ukazuju na mogucnost analize ekspresije gena cirkadijanog ritma kod nemodelnih
organizama kao nacina procjene utjecaja zagadenja urbanih potoka na molekularnoj razini.
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Nervous system diseases are caused by the gradual and progressive death of neurons, which in turn
leads to dysfunctions of the nervous system and causes problems in the mental and physical
functioning of patients. Alzheimer's (AD) and Parkinson's disease and myasthenia gravis are complex
neurological disorders currently treated with drugs that inhibit the activity of acetylcholine hydrolyzing
enzymes (acetylcholinesterase and butyrylcholinesterase) or are N-methyl-D-aspartate receptor
antagonists. However, these drugs act only on the symptoms, not on the course and outcome of the
disease. As these are diseases whose development and progression are affected by multiple
pathological factors, the pharmaceutical industry and the scientific community have recently made
great efforts to find new effective drugs, with a tendency to replace current "single-targeted" drugs
with those that act on multi targets — “multi-target-directed ligands” (MTDL).

The primary goal of the HRZZ project 1P-2020-02-9343 "Development of bioactive molecules for the
treatment of neurodegenerative diseases" is the development of MTDL compounds with the potential
to alleviate symptoms and slow down the progression of ND (especially AD). The development of such
compounds will have two main goals: the development of compounds active in the central nervous
system (CNS) and the development of peripherally active compounds, depending on their ability to
cross the blood-brain barrier.

Part of the research is focused on the design and synthesis of biscarbamate compounds, structural
analogues of resorcinol, as potential cholinesterase's inhibitors. To date, four groups of compounds
with different aliphatic and cyclic substituents in the carbamoyl and amino parts of the molecule have
been synthesized. Compounds of appropriate purity (>97%) were kinetically evaluated as human
cholinesterase inhibitors and proven to be fast inhibitors of both cholinesterases with inhibition rate
constants within 10 M min. In addition, the tested compounds showed no toxic effect on liver and
neuroblastoma cells at concentrations showing an inhibitory effect on cholinesterases, and some were
estimated to be able to cross the blood-brain barrier by active transport. The obtained results will
enable the definition of guidelines for structural refining of compounds that could be more effective
in the treatment of ND than the currently available drugs.
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Neurodegenerativne bolesti (ND) uzrokuje postepeno i progresivno odumiranje neurona Sto
posljedicno vodi ka disfunkciji Ziv€anog sustava i uzrokuje probleme u mentalnom i fizickom
funkcioniranju oboljelih osoba. Alzheimerova (AD) i Parkinsonova bolest te mijastenija gravis su sloZeni
neuroloski poremedaji u lije€enju kojih se trenutno primjenjuju lijekovi koji inhibiraju aktivnost enzima
koji hidroliziraju acetilkolin (acetilkolinestraze i butirilkolinesteraze) ili su antagonisti N-metil-D-
aspartat receptora. Medutim, obje skupine lijekova djeluju samo na simptome, ali ne i na tijek i ishod
bolesti. Bududi da se radi o bolestima na cije nastajanje i napredak utjecu visestruki patoloski cimbenici,
u novije vrijeme farmaceutska industrija i znanstvena zajednica ulazu velike napore u pronalazak novih
ucinkovitijih lijekova pri ¢éemu je tendencija da se trenutacni ,,single targeted” lijekovi zamijene s onima
koji istovremeno djeluju na vise ciljeva (eng. Multi-target-directed ligands (MTDLs)).

Primarni cilj HrZZ projekta [P-2020-02-9343 ,Razvoj bioaktivnih molekula za tretman
neurodegenerativnih bolesti“ je razvoj MTDL spojeva s potencijalom ublazavanja simptoma i
usporavanja napredovanja ND (narocito AD). Razvoj takvih spojeva imat ¢e dva glavna cilja: razvoj
spojeva aktivnih u sredisnjem Zivéanom sustavu (CNS) i razvoj periferno aktivnih spojeva, ovisno o
sposobnosti spojeva da prijedu krvno-mozdanu barijeru.

Dio istrazivanja je obuhvaca dizajn i sintezu biskarbamatnih spojeva, strukturnih analoga rezorcinola,
kao potencijalnih inhibitora kolinesteraza. Do sada su sintetizirane Cetiri skupine spojeva as razli¢itim
alifatskim i ciklickim supstituentima u karbamoilnom i amino dijelu molekule. Spojevi odgovarajuce
Cistoée (>97 %) kineticki su evaluirani kao inhibitori ljudskih kolinesteraza, pri ¢emu su se pokazali vrlo
brzim inhibitorima obiju kolinesteraza s konstantama brzine inhibicije reda veli¢ine 10° M min™.
Testirani spojevi nisu pokazali toksi¢ni u¢inak na jetrene i stanice neuroblastoma u koncentracijama u
kojima pokazuju inhibitorni ucinak na kolinesteraze, a za neke od spojeva je procijenjeno da mogu
pro¢i krvno-moZdanu barijeru aktivnim transportom. Dobiveni rezultati ée omoguditi definiranje
smjernica za strukturnu doradu spojeva koji bi bili u¢inkovitiji u tretmanu ND od trenutno dostupnih
lijekova.
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The surface of brown macroalgae is colonized by epiphytic bacteria which are characterized by abilities
of fast colonization, quick metabolic response to algal exudates, and adaptation to environmental
variations. Epiphytic bacteria found on Fucales differ significantly from bacterial communities found
on surrounding abiotic surfaces [1,2]. In addition to the fucacean ecology and the vegetative cycling
that significantly influence species resilience to the climate and anthropogenic stress, positive species
interactions in the phycosphere can act as a first defense barrier against abiotic stress [3]. The study
aimed to determine epiphytic bacterial communities of selected fucacean species (Treptacanta
barbata, Carpdesmia crinita, and Cystoseira compressa) and to explore the relationship between the
fatty acid profiles of selected fucacean species and their associated epiphytic bacterial communities.
The thalli of sampled species were divided into perennial and annual parts. T. barbata and C. crinita
show high contents of mono- and polyunsaturated fatty acids. The branches and apical parts of C.
crinita demonstrated high proportion of both C18 and C20 polyunsaturated fatty acids but also, C.
crinita showed the highest unsaturation degree (4.32%) in opposition to the highest proportion of
saturated fatty acids which was found in thalli of C. compressa. Several representatives of the
Gammaproteobacteria class, identified as Vibrionales, Cellvibrionales, and Xanthomonadales were
found which contributed strongly to the separation of T. barbata apical parts and branches, C.
compressa receptacles and C. crinita branches from the T. barbata cauloids and C. crinita apical parts
and cauloids. The results showed a strong relationship between fatty acid profiles of the analyzed
species and phycosphere community structure, underlining the host physiological condition in shaping
the biological interactions and maintaining a healthy microbiome.
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Povriina smedih makroalgi je kolonizirana epifitskim bakterijama koje su specificne po brzim
kolonizacijama, brzim metabolickim odgovorima na izluCevine algi te prilagodbama na promjene u
okolisu. Epifitske bakterije pronadene na smedim algama se znacajno razlikuju od bakterijskih
zajednica pronadenih na okolnim abiotickim povrsinama [1,2]. Uz ekologiju i vegetativni ciklus smedih
algi, koji znacajno utjecu na otpornost vrsta na klimatske promjene i antropogene stresore, takoder su
utvrdene i pozitivne interakcije vrsta u pikosferi koje mogu djelovati kao barijera u obrani protiv
abiotickog stresa [3]. Cilj istraZivanja bio je utvrditi skupine epifitskih bakterijskih zajednica na
odabranim vrstama smedih algi (Treptacanta barbata, Carpdesmia crinita i Cystoseira compressa) te
istraziti poveznicu izmedu profila masnih kiselina navedenih smedih algi i epifitskih bakterijskih
zajednica. Talus uzorkovanih vrsta je podijeljen na trajne i sezonske dijelove. Kod vrsta T. barbata i C.
crinita utvrdena je velika koncentracija mono- i polinezasi¢enih masnih kiselina. Grane i apikalni vrsci
vrste C. crinita imali su visoke koncentracije C18 i C20 polinezasiéenih masnih kiselina te je utvrden i
najvisi stupanj nezasic¢enja (4.32%), za razliku od najviSeg stupnja zasi¢enosti koji je pronaden u talusu
vrste C. compressa. Pronadeni su predstavnici razreda Gammaproteobacteria: Vibrionales,
Cellvibrionales i Xanthomonadale, $to je omogudilo utvrdivanje odvajanja apikalnih vrskova i grana
vrste T. barbata, receptakula kod vrste C. crinita, grana kod vrste C. crinita od kaluoida T. barbata i
apikalnih dijelova i kauloida vrste C. crinita. Rezultati su ukazali na snaznu vezu izmedu profila masnih
kiselina i analiziranih vrsta s utvrdenom fikosfernom zajednicom, implicirajuéi vaznost fizioloskog
stanja domacdina u oblikovanju bioloskih interakcija i odrzavanju zdravog mikrobioma.
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Today, perhaps more than ever before, the security of information and communication is increasingly
important. The cryptographic protocols used in classical cryptography are based on mathematical
algorithms and can be breached. On the other hand, the laws of quantum physics enable quantum key
distribution (QKD) and absolute security of communication based on the fundamental laws of nature
can be achieved [1, 2]. Anyone who would eavesdrop on QKD-based communication must perform a
measurement and this implies an impact on the system that can be detected by the sender and
receiver. In this lecture, | will present an experimental setup for generating a quantum key for
communication between two users consisting of a source of polarization entangled photon pairs, an
infrastructure for passive analysis of photon polarization states and a detector. Using this setup we
measured violation of the Bell's inequality of 114 standard deviations from the classical boundary,
which confirms the non-local behavior of the entangled photon pairs [3]. Furthermore, the long-term
stability of security communication parameters was achieved, which confirms the security of the
communication link. Apart from local quantum communication networks, | will show how this source
can also be used to create hybrid connections that can be realized in combination with both optical
fibers and free space.

REFERENCES
[1] C. H. Bennett, G. Brassard; International Conference on Computer System and Signal Processing; IEEE

(1984), pp. 175-179.

[2] A. Ekert, Physical review letters 67 6 (1991) 661-663.
[3] M. Peranié, Izvor polarizacijski spregnutih parova fotona i testiranje Bell-ove nejednakosti. Diplomski rad,
Prirodoslovno-matematicki fakultet, SveuciliSte u Zagrebu, 2018., page 36.

150



Sveuciliste u Zagrebu, Prirodoslovno-matematicki fakultet
5. Simpozij Studenata Doktorskih Studija 2021
24.-25. travnja 2021. g.

KVANTNA KOMUNIKACIJA POMOCU PAROVA KVANTNO
PREPLETENIH FOTONA

Matej Peranié,* Martin Loné&ari¢,* Anton Radman,! Mario Stip&evi¢!

! Laboratorij za fotoniku i kvantnu optiku, Znanstveni centar izvrsnosti za hapredne materijale i senzore, Institut
Ruder Boskovi¢, Bijenicka cesta 54, 10 000 Zagreb
* mperanic@irb.hr

Danas, mozZda viSe nego ikad prije, sigurnost informacija i komunikacije je sve vaznija. Kriptografski
protokoli koji se koriste u klasi¢noj kriptografiji su temeljeni na matematickim algoritmima i mogu biti
probijeni. S druge strane, zakoni kvantne fizike omogudéuju kvantnu distribuciju klju¢eva (engl.
quantum key distribution — QKD) i time apsolutnu sigurnost komunikacije temeljenu na
fundamentalnim zakonima prirode. Svatko tko bi prisluskivao komunikaciju temeljenu na QKD-u mora
izvrsiti mjerenje, a to podrazumijeva utjecaj na sustav koji se moze detektirati od strane posiljatelja i
primatelja. U ovom predavanju ¢u prezentirati eksperimentalni postav za generiranje kvantnog kljuca
za komunikaciju izmedu dva korisnika koji se sastoji od izvora polarizacijski prepletenih parova fotona,
infrastrukture za pasivnu analizu polarizacijskih stanja fotona te detektora. Pomodéu navedenog
postava izmjereno je narusenje Bell-ove nejednakosti u iznosu od 114 standardnih devijacija od
klasiéne granice ¢ime je potvrdeno ne-lokalno ponasSanje prepletenih parova fotona. Nadalje,
ostvarena je dugotrajna stabilnost sigurnosnih komunikacijskih parametara ¢ime se potvrdila sigurnost
realizirane veze. Osim za lokalne kvantne komunikacijske mreZe, izvor se moZze koristiti i za kreiranje
hibridnih veza koje se mogu ostvarivati kombinirano i optickim vlaknima te slobodnim prostorom.
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Recent research shows that N-alkylated ferrocene quinoline conjugates exhibited inhibitory effects on
selected tumor cell lines.[1] Ferrocene uracil conjugates show similar biological activity. However, due
to the high lipophilicity of these compounds, their application is limited. Cyclodextrines have shown
great results forming complexes with lipophilic compounds to improve their solubility in water and
thus better bio-distribution and pharmacokinetic properties of some drugs. [2, 3 ,4] Complexation was
first carried out with ferrocene carboxylic acid in buffer solution pH 7,4 and characterized by UV-
spectroscopy. Stability constant was calculated to be 3,6. Further studies included milling as newer
method. Its benefits are faster, less toxic and simpler synthesis. The formation of inclusion complex of
ferrocene derivatives with -cyclodextrin was carried out by vibrational mill by grinding and kneading.
(Figure 1). Host-guest complexation in the solid state was studied and characterized by NMR
spectroscopy, IR and X-ray powder diffraction.

p-CD p-CD

Figure 1. B-cyclodextrin ferrocene derivative complex
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Novija istraZivanja pokazala su sposobnost N-alkiliranih ferocen-kinolinskih konjugata da inhibiraju
odredene tumorske stanice.[1] Ferocen-uracil konjugati pokazuju slicnu biolosku aktivnost, no velika
lipofilnost takvih spojeva ogranicava njihovu primjenu. Ciklodekstrini su pokazali dobre rezultate u
formiranju kompleksa s lipofilnim spojevima kako bi poboljsali njihovu topljivost u vodi i time bolju bio-
distribuciju i farmakokineticka svojstva lijekova. [2,3,4] Kompleksiranje ferocen derivata provedeno je
najprije otopinski s ferocenskom kiselinom u puferu pH 7,4 te je okarakterizirano UV-Vis
spektroskopijom iz Cega je dobivena konstanta stabilnosti 3,6. Daljnja ispitivanja provedena su novijom
metodom — sinteza u ¢vrstom stanju u mlinu. Prednosti takve metode su koriStenje vrlo malih do
nikakvih koli¢ina otapala Sto pridonosi brZoj, manje toksi¢noj i jednostavnijoj sintezi spojeva.
Nastajanje inkluzijskog kompleksa ferocenskog derivata s B-cyclodextrinom provedeno je mljevenjem
u vibracijskom mlinu (Slika 1). Inkluzijski kompleks u cvrstom stanju okarakteriziran je NMR
spektroskopijom, IR i X-ray difrakcijom praha.
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Slika 1. Kompleks derivata ferocena i B-ciklodekstrina
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Paklenica National Park (Paklenica NP) is a part of the Velebit Mountain, represented by 59 mammalian
species [1]. The most significant threats to mammals in Croatia are habitat degradation and
fragmentation, poaching and pesticide use [2]. To ensure the long-term survival of wild species, it is
necessary to conduct systematic research that includes revision of the species richness lists, which was
done in this 5 year-long survey in Paklenica NP using camera traps, which were set up and maintained
by employees from the NP public institution ranger service (rangers). The aim of this survey was to
analyze gathered data on mammal species richness of the Paklenica NP as well as to estimate the
quality and quantity of data gathered by rangers. The rangers are not required to have university
education in ecology, but they have a very profound knowledge of the specific area. This makes them
an irreplaceable segment for biodiversity monitoring, especially when considering their time spent in
the field. During the present survey, the camera traps set by rangers recorded 88 % of all medium-
large size mammalian species present in the Paklenica NP and recorded in previous research by
ecologists. So, the present study identified significant value of rangers for biodiversity monitoring,
especially because monitoring of mammal species via camera traps is not very labour intensive (setting
and maintaining photo traps) and can be easily incorporated with regular ranger field control tasks.
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Nacionalni park Paklenica (NP Paklenica) smjesten je na planini Velebit i u njemu je utvrdena prisutnost
59 vrsta sisavaca [1]. Najznacajnije prijetnje sisavcima u Hrvatskoj su degradacija i fragmentacija
stanista, krivolov i uporaba pesticida [2]. Kako bi se osigurao dugorocni opstanak divljih vrsta, potrebno
je provoditi sustavna istrazivanja koja ukljucuju reviziju popisa bogatstva vrsta, sto je provedeno ovim
petogodisnjim istrazivanjima na podrucju NP Paklenica, i to foto zamkama koje su postavljali i o istima
brinuli ¢uvari prirode. Cilj ovog istraZivanja bio je analizirati prikupljene podatke o bogatstvu vrsta
sisavaca NP Paklenice, kao i procijeniti kvalitetu i koli¢inu podataka koje su prikupili ¢uvari prirode NP-
a. Cuvari prirode ne moraju imati fakultetsko obrazovanje iz podruéja ekologije, ali uobicajeno vrlo
dobro poznaju podrucja javnih ustanova u kojima rade. To ih, zajedno s vremenom provedenim na
terenu, Cini neprocjenjivim segmentom u pracenju bioloske raznolikosti. U ovom istraZivanju, foto
zamkama koje su postavljali Cuvari prirode zabiljeZzeno je 88% vrsta srednje-velikih sisavaca od svih
prisutnih srednje-velikih vrsta sisavaca u NP Paklenica zabiljeZzenih dosadasnjim istrazivanjima ekologa.
Stoga, ovo istraZzivanje je identificiralo znacajnu vrijednost ¢uvara prirode za pracenje bioloske
raznolikosti foto zamkama, buduci da praéenje sisavaca putem foto zamki (postavljanje i odrzavanje
foto zamki) nije fizicki zahtjevno i moZe se lako uklopiti u redovite terenske zadatke cuvara prirode.
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Fullerene and fullerene derivatives are well researched by material science because they show
enormous potential for application due to their unique physicochemical properties. Functional
materials having fullerene embedded in their structure are usually characterized by enhanced stability,
conductivity, magnetism, or catalytic activity, compared to their constitutional components. Metal-
organic frameworks (MOFs) are crystalline, porous materials that have proven to be excellent host
matrices for the encapsulation of guest molecules. [1] The main problem with current encapsulation
strategies is the lack of control over the encapsulation process regarding the solubility of the
components used and the fact that the solvent competes with the guest to occupy the pores of the
MOFs. [2] Here, a fast and green mechanochemical approach arose as a suitable solution because it
requires only traces of solvent. Ball milling allowed stoichiometrically controlled encapsulation and
provided four Ceo@ ZIF-8 (zeolitic-imidazolate framework) crystalline materials containing 15, 30, 60,
and 100 mol % of fullerene entrapped in the available pores of the sodalite ZIF-8 while solution-based
strategies resulted in minimal load. The fullerenes contained within the ZIF-8 matrix show properties
of isolated molecules. [3] Therefore, this strategy could serve to fit selected endofullerenes into
suitable MOFs for use in advanced spintronics.
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Figure 1. Schematic Representation of the Synthetic Procedure for Encapsulation of
Fullerene Cgo into ZIF-8
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Fulereni i derivati fulerena dobro su istrazeni u znanosti o materijalima jer pokazuju ogroman
potencijal za primjenu zbog svojih jedinstvenih fizikalno-kemijskih svojstava. Funkcionalni materijali
koji imaju fuleren ugraden u strukturu obi¢no se odlikuju povecanom stabilno$¢u, vodljivoséu,
magnetizmom ili katalitickom aktivnoséu u usporedbi s njihovim sastavnicama. Metal-organske mreze
(MOF) su kristalni, porozni materijali koji su se pokazali izvrsnim matricama za uklapanje molekula
gostiju. [1] Glavni problem trenutnih sintetskih strategija je nedostatak kontrole nad postupkom
uklapanja s obzirom na topljivost koristenih komponenata i ¢injenicu da su molekule otapala i gosta u
kompeticiji za uklapanje u pore MOF-ova. [2] Ovdje se kao prikladno rjeSenje namece, brzi i zeleni,
mehanokemijski pristup jer koristi otapalo u minimalnim koli¢inama. Mljevenje u vibracijskom mlinu
je omogudilo stehiometrijski kontrolirano uklapanje fulerena te je rezultiralo Cetirima kristalnim
materijalima Ceo @ ZIF-8 (zeolitna imidazolatna mreza) sa 15, 30, 60 i 100 mol% fulerena uklopljenog
u pore sodalitnog ZIF-8 dok su otopinske sintetske strategije rezultirale minimalnim punjenjem.
Fulereni uklopljeni u matricu ZIF-8 pokazuju svojstva izoliranih molekula. [3] Stoga bi ova strategija
mogla posluziti za uklapanje odabranih endofulerena u prikladne MOF-ove za upotrebu u naprednoj

spintronici.
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Slika 1. Shematski prikaz sintetskog postupka uklapanja fulerena Ceo u ZIF-8
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Diamondoids are a class of compounds incorporating compact cage structures comprised of carbon
atoms that structurally resemble the diamond crystal lattice. Since diamondoids are organic molecules,
they are easily derivatized and their functionalized scaffolds find application in medicine, material
science, nanotechnology, supramolecular chemistry, etc. [1]. Study of diamondoid self-organized
assemblies has been of great interest recently as they can be readily applied in material sciences [2].
As part of our investigation dealing with new nanomaterials, we have synthesized novel diamondoid
esters by linking two diamondoid cages with a carboxyl moiety. We have also prepared literary known
adamantane methyl and tert-butyl esters as probes in the study using scanning tunneling microscopy.
Our goal is to elucidate the influence of diamondoid structure on the 2D self-organization behavior on
various surfaces. The experimental findings will be further supported by computational chemistry tools
in order to gain more insight into the structure — self-assembly relationship.
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Figure 1. Novel diamondoid esters.
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Diamantoidi su klasa spojeva cija kompaktna kavezasta struktura ugljikovih atoma podsje¢a na
kristalnu reSetku dijamanta. Obzirom da su diamantoidi organske molekule, lako se derivatiziraju te
njihovi derivati nalaze primjenu u medicini, znanosti o materijalima, nanotehnologiji, supramolekulskoj
kemiji, itd. [1]. Proucavanje samouredenih diamantoidnih sustava u posljednje vrijeme je od znacajnog
interesa obzirom da takvi sustavi imaju primjenu u razvoju novih materijala. U sklopu naseg istrazivanja
u podruc¢ju novih nanomaterijala, pripravili smo nove diamantoidne estere povezivanjem dva
diamantoidna kaveza esterskom vezom. Takoder su pripravljeni literaturno poznati metilnii tert-butilni
ester adamantana kao standardi za studiju koja uklju¢uje koriStenje pretraznog mikroskopa s
tuneliranjem. Na$ cilj je naime razjasniti utjecaj strukture diamantoida na 2D samoorganizaciju
molekula na razli¢itim povrSinama. Eksperimentalno dobiveni podaci bit ¢e potkrijepljeni metodama
racunalne kemije u svrhu dobivanja boljeg uvida u vezu izmedu strukture i nac¢ina na koji se molekule
samoudruzuju.

e
\H/O\R2 R1,R2 = — \f

Slika 1. Novi diamantoidni esteri.
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The aim of this study was to investigate the combined effect of cytostatic cisplatin [1] and resveratrol
[2] on inhibition of angiogenesis and tumor development, increase of host lifespan, and to investigate
macrophage activity [3] in tumor tissue through analysis of inducible nitricoxide synthase. In addition,
the aim was to determine how the repeated action of cytostatics affects the level of heat shock
proteins [4] and whether resveratrol treatment modulates their activity leading to the abolition of
tumor cell resistance to cytostatics. The tumor was induced by injecting 1x10° EAT cells subcutaneously
(sc) into the thighs of Swiss albino mice. Treatment of animals with EAT was initiated by administration
of resveratrol per os at a dose of 50 mg/kg for 5 consecutive days beginning on day 2 after tumor
injection while cisplatin was injected at a dose of 2.5 mg/kg on days10 and 12 and at a dose of 5 mg/kg
on day 15. The results show that cisplatin combined with resveratrol can inhibit angiogenesis, slow
tumor growth, and increase host lifespan by enhancing host immunomodulatory activity by
modulating heat shock proteins HSP-90 and HSP70 and reducing the adverse effects of cisplatin on
normal cells and tissues,which suggest the possibility of clinical use of this combination.
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Cilj ovog istraZivanja bio je istraziti zdruZzeno djelovanje citostatika cisplatine [1] i resveratrola [2] na
inhibiciju angiogeneze i razvoja tumora, poveéanje Zivotnog vijeka domacina, te istraZiti aktivnost
makrofaga [3] u tkivu tumora kroz analizu inducibilne dusik oksid sintaze. Uz to cilj je bio utvrditi kako
viSekratno djelovanje citostatika djeluje na razinu proteina toplinskog stresa [4] i da |i obrada
resveratrolom modulira njihovu aktivnost vodeci dokidanju rezistencije tumorskih stanica na citostatik.
Tumor je izazvan injiciranjem 1x10° stanica EAT subkutano(sc) u bedro miSeva soja Swiss albino.
Obrada Zivotinja s EAT zapoceta je unosom resveratrola per os u dozi od 50 mg/kg tijekom 5 dana u
nizu s pocetkom 2. dana od injiciranja tumora dok je cisplatina injicirana u dozi od 2,5 mg/kg 10. i 12.
dana te dozom od 5 mg/kg 15. dana. Dobiveni rezultati pokazuju da resveratrol zdruzen s cisplatinom
moze inhibirati proces angiogeneze, usporiti rast tumora te povedati zivotni vijek nositelja tumora
ja¢anjem imunomodulatorne aktivnosti domacina kroz modulaciju proteina toplinskog stresa HSP-90 i
HSP-70 i smanjuje Stetne ucinke cisplatine na normalne stanice i tkiva, Sto ukazuje na mogucnost
klinicke uporabe ove kombinacije.
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Energy undoubtedly plays a central role in the function of organisms. Many environmental stressors,
such as pollution, hypoxia or desiccation, affect the organism’s energy status. The adenylate energy
charge (AEC) was defined as the ratio of the adenine nucleotides: adenosine mono-, di-, and
triphosphate (AMP, ADP, and ATP) [1]. AEC values of 0.8 - 0.9 were ascribed to organisms living in non-
polluted environments, while values below 0.5 were indicative of physiological collapse. This study
aimed to determine AEC and ATP/ADP ratio and compare them between different populations of the
freshwater stygophilous amphipod Synurella ambulans from hyporheic zone (HZ) of the Sava River
(Medsave and Jarun) and helocrene spring Mala Brsljanica sampled in winter. Medsave is located 3 km
upstream and Jarun 13 km downstream from the wastewater discharge of the town of Zapresié, while
Mala Brsljanica (13 km from Kutina) is isolated natural spring selected as reference site. AEC values at
Mala Brsljanica were 0.44, 0.41 at Medsave and 0.35 at Jarun. Interestingly, S. ambulans can survive
such low AEC values, predictive of cell death. This lower energy charge (0.3 - 0.4) may be explained by
the low efficiency of AMP deaminase in invertebrates when compared to vertebrates (0.5 - 0.6) [2].
Also, harsh environmental conditions in the HZ may affect the energy status of S. ambulans. The
highest AEC value was observed in Mala Brsljanica, location without known anthropogenic impact. The
lowest AEC value noted at Jarun is possibly caused by wastewaters from the pharmaceutical industry
and municipal wastewaters. The ATP/ADP ratio reflected the AEC pattern, with the highest value of
1.06 at Mala Brsljanica, 0.91 at Medsave, and the lowest value of 0.72 at Jarun. In summary, the
investigated parameters of S. ambulans energy metabolism showed that AEC is a sensitive
physiological biomarker of organism’s response to environmental stress.
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Energija nesumnjivo ima srediSnju ulogu u funkcioniranju organizama. Mnogi okolisni stresori, poput
onecisc¢enja, hipoksije ili isusSivanja, utjeCu na energijski status organizma. Energijski naboj adenilata
(AEC) definiran je kao omjer adeninskih nukleotida: adenozin mono-, di- i trifosfata (AMP, ADP i ATP)
[1]. Vrijednosti AEC od 0,8 do 0,9 pronadene su u organizmima koji Zive u nezagadenom okolisu, dok
vrijednosti ispod 0,5 ukazuju na fizioloski kolaps. Cilj ovog istraZivanja bio je odrediti AEC i omjer
ATP/ADP te ih usporediti izmedu razli¢itih populacija slatkovodnog stigofilnog rakusca Synurella
ambulans iz hipoheicke zone (HZ) rijeke Save (Medsave i Jarun) i helokrenog izvora Mala Brsljanica
uzorkovanih zimi. Lokalitet Medsave se nalazi 3 km uzvodno od ispusta otpadnih voda grada Zapresiéa,
a Jarun 13 km nizvodno od njega, dok je Mala Brsljanica (13 km od Kutine) izolirani prirodni izvor,
odabran kao referentna postaja. Vrijednosti AEC na Maloj Brsljanici bile su 0,44, na Medsave 0,41 i na
Jarunu 0,35. Zanimljivo je prezivljavanje jedinki vrste S. ambulans pri tako niskim vrijednostima AEC-a,
koje ukazuju na stanicnu smrt. Ovakav nizZi energijski naboj (0,3 - 0,4) moZe se objasniti niskom
ucinkovitos¢u AMP deaminaze kod beskraljesnjaka u odnosu na kraljesnjake (0,5 - 0,6) [2]. Takoder,
teski okolisni uvjeti u HZ-i mogu utjecati na energijski status jedinki vrste S. ambulans. Najvisa
vrijednost AEC zabiljeZzena je na Maloj Brsljanici, lokaciji bez zabiljeZenog antropogenog utjecaja.
Najniza vrijednost AEC zabiljeZena na Jarunu vjerojatno je posljedica otpadnih voda iz farmaceutske
industrije i komunalnih otpadnih voda. Omjer ATP/ADP je odrazavao AEC trend, s najve¢om
vrijednos$c¢u od 1,06 na Maloj Brsljanici, 0,91 na Medsave te najnizom vrijednosti od 0,72 na Jarunu.
Zaklju¢no, istrazeni parametri energijskog metabolizma vrste S. ambulans pokazali su da je AEC
osjetljivi fizioloski biomarker odgovora organizma na okolisni stres.
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The mitotic spindle is a complex micro-machine made up of microtubules and associated proteins that
are highly ordered in space and time to ensure its proper biological functioning. A functional spindle
has a characteristic shape, which includes curved bundles of microtubules that are twisted around the
pole-to-pole axis [1]. An in-depth understanding of both how the linear and rotational forces define
the overall shape of the mitotic spindle and how the twisted shapes arise as a result of interactions
between microtubules and motor proteins is still unclear. To answer this, we introduce a model in
which motor proteins generate forces at the poles and along the microtubule bundles, thereby
regulating the shapes of microtubule bundles. The model provides predictions for forces in the spindle,
including that the shape of the entire spindle is predominately determined by rotational forces, and
that a difference in bending forces explains the disparity in the shapes of inner and outer bundles.
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Diobeno vreteno je stani¢na struktura koja je odgovorna za raspodjelu genetskog materijala medu
stanicama kdéeri, a sastoji se od mikrotubula i pridruzenih proteina. Funkcionalno diobeno vreteno ima
karakteristican oblik, sastojeéi se od zakrivljenih sveznjeva mikrotubula, koji su zakrenuti oko osi
vretena [1]. Potpuno razumijevanje linearnih i rotacionih sila, koje odreduju cjelokupni oblik diobenog
vretena, te koje interakcije izmedu mikrotubula i motornih proteina ih stvaraju, je i dalje otvoreno
pitanje. Uvodimo teorijski model diobenog vretena u kojem motorni proteini stvaraju sile i momente
sila na polovima i duz sveZnjeva mikrotubula, regulirajuci time oblike sveznjeva mikrotubula. Iz modela
dobivamo predvidanje oblika diobenog vretena, odnosno raspodjelu sila u diobenom vretenu, iz kojih
mozemo zakljuciti da razlika u silama savijanja objasnjava razliku u obliku unutarnjih i vanjskih
mikrotubula, te da je cjelokupni oblik vretena vedinski rezultat rotacionih sila.
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Benzothiazoles, a group of compounds containing a benzene ring fused with a thiazole ring, are used
as therapeutic compounds with a wide range of biological and potential antitumor activities [1,2].
Their biological activity and binding to DNA can be greatly improved with some substituents, such as
amidines, at the end of heteroaromatic substructures [3]. Binding of studied compounds to calf
thymus-DNA was monitored with fluorescence spectroscopy. From these data, stability constants of
the formed complexes were determined. Titrations with ctDNA yielded fluorescence quenching of all
studied compounds. For determination of the binding modes, CD titrations and AT, experiments were
used. All compounds showed small or negligible stabilization effect of ctDNA, while some of them (A2,
B3 and B4) showed great stabilization effect of AT-DNA. Compounds A4 and B4 exhibited positive
induced CD spectra (ICD) with ctDNA which strongly suggests the minor groove binding to DNA.
Addition of compound A2 to the ctDNA solution resulted in the appearance of a bisignate signal. Such
change suggests the binding of the compound in the form of a dimer within the minor groove.
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Figure 1. A series of novel benzothiazole amidine derivatives.

ACKNOWLEDGMENTS

We thank Croatian Science Foundation for the financial support within the project: ,DNARNAHyB-MolBio“(Hrzz
No. IP-2018-01-4694).

REFERENCES

[1] L. Racane, R. Stojkovi¢, V. Trali¢- Kulenovié¢, H. Ceri¢, M. Dakovié, K. Ester, A. Misir Krpan, M. Radi¢ Stojkovi¢,
Eur. J. Med. Chem. 86 (2014) 406-419.

[2] P. C. Sharma, A. Sinhmar, A. Sharma, H. Rajak, P. P. Dharam, J. Enzyme Inhib. Med. Chem. 28 (2013) 240-266.

[3] M. Cindri¢, S. Jambon, A. Harej, S. Depauw, Marie.-Héé. David-Cordonnier, S. Kraljevi¢ Paveli¢, G. Karminski-
Zamola, M. Hranjec, European Journal of Medicinal Chemistry 136 (2017) 468-479.

166



Sveuciliste u Zagrebu, Prirodoslovno-matematicki fakultet Y

5. Simpozij Studenata Doktorskih Studija 2021 @w(;«z
24.-25. travnja 2021. g. @

INTERAKCIE DERIVATA BENZOTIAZOLSKIH AMIDINA S DNA

lva Zonijié,"Petra Mihovilovi¢,! Livio Racané,? Silvana Rai¢-Mali¢,? Marijana Radié¢ Stojkovi¢!

1 Zavod za organsku kemiju i biokemiju, Institut Ruder Boskovi¢, Bijeni¢ka cesta 54, Zagreb, Hrvatska
2 Zavod za primijenjenu kemiju, Tekstilno-tehnolo3ki fakultet, Sveucilidte u Zagrebu, Prilaz baruna Filipovié¢a 28a,
Zagreb, Hrvatska

3Zavod za organsku kemiju, Fakultet kemijskog inZinjerstva i tehnologije, Sveucilidte u Zagrebu, Maruliéev trg 20,
Zagreb, Hrvatska
* izonjic@irb.hr

Benzotiazoli, skupina spojeva koji sadrze benzenski prsten spojen s tiazolnim, poznati su kao spojevi
sa Sirokim spektrom bioloskih i potencijalnim antitumorskim aktivnostima [1,2]. Njihova bioloska
aktivnost i vezanje na DNA uvelike se mogu poboljsati supstituentima, poput amidina, koji se nalaze na
kraju heteroaromatskih podstruktura [3]. Vezanje ispitivanih spojeva na DNA govedeg timusa prati se
fluorescentnom spektroskopijom, kojom su dobivene konstante nastalih kompleksa. Titracije s ctDNA
rezultirale su gasenjem fluorescencije svih ispitivanih spojeva. Za odredivanje nacina vezanja koristene
su CD titracije i eksperimenti temperaturnog meksanja. Svi ispitivani spojevi pokazali su mali ili
zanemariv stabilizacijski efekt na ctDNA, ali spojevi poput A2, B3 i B4 zato su pokazali veliki
stabilizacijski efekt na AT-DNA. Spojevi A4 i B4 dali su pozitivno inducirani CD spektar (ICD) s ctDNA Sto
ukazuje na vezanje u manji utor. Dok je CD titracija spoja A2 s ctDNA rezultirala pojavom bisignantnog
signala ¢ime se moze naslutiti vezanje ovog spoja u obliku dimera u mali utor DNA.
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Slika 1. Novosintetizirani derivati benzotiazolskih amidina.
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Arabidopsis thaliana BPM1 protein belongs to the MATH-BTB family of proteins containing two
domains; MATH (Meprin and TRAF Homology) and BTB (Bric-A-Brac, Tramtrack, Broad Complex). The
best-described function of MATH-BTB proteins is within cullin3-based E3 ligases where MATH domain
serves as an adapter and binds substrates destined for degradation via 26S proteasome [1].
Co-immunoprecipitation and mass spectrometry analysis revealed interaction of BPM1 with DMS3 and
RDM1, components of a DDR complex involved in RNA-directed DNA methylation (RADM) mechanism.
The DDR complex recruits polymerase V to chromatin and is indirectly responsible for positioning of
methylation machinery at specific genomic locations [2]. The interactions between BPM1 and the
aforementioned components of DDR complex are independent of the MATH domain, indicating that
DMS3 and RDML1 are not substrates directed for degradation. To further elucidate the role of BPM1
protein in RdDM, two known targets of RdDM, genes CML41 and FWA [3] were selected for
methylation pattern analysis by bisulfite conversion, PCR amplification and sequencing. The obtained
sequences were processed using CyMATE software. Methylation patterns for each individual
methylation position, as well as for each methylation context were compared between wild type,
BPM1 overexpressor and a mutant with a dysfunctional DMS3 protein. The results showed significantly
higher CHH methylation in BPM1 overexpressing plants and a loss of CHH methylation in DMS3 mutant.
Our current goal is to use chromatin immunoprecipitation to identify novel targets of RADM whose
transcription or methylation are influenced by BPM1 and to further correlate methylation patterns
with expression profiles in different tissues and mutants.
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Urocnjakov (Arabidopsis thaliana L.) protein BPM1 pripada proteinskoj porodici MATH-BTB koju
karakteriziraju dvije proteinske domene; MATH (Meprin and TRAF Homology) i BTB (Bric-A-Brac,
Tramtrack, Broad Complex. Najbolje opisana funkcija ovih proteina jest unutar kompleksa kulin3-
ovisnih E3 ligaza, gdje domena MATH djeluje kao adapter i veZe supstrate usmjerene u degradaciju na
26S proteasomu [1]. Metodama koimunoprecipitacije i spektrometrije masa utvrdena je interakcija
proteina BPM1 s proteinima DMS3 i RDM1, koji su dio kompleksa DDR s funkcijom u mehanizamu
metilacije DNA posredovanom malim molekulama RNA (RdDM). Kompleks DDR ima ulogu u regrutaciji
polimeraze V na kromatin te indirektno sudjeluje u pozicioniranju metilacijske masinerije na specificne
lokacije u genomu [2]. Interakcije proteina BPM1 s komponentama DDR kompleksa ne ovise o domeni
MATH, Sto upuduje na pretpostavku da proteini DMS3 i RDM1 nisu supstrati usmjereni u degradaciju.
Kako bi se dodatno razjasnila uloga proteina BPM1 u putu RdDM, analizirani su metilacijski obrasci
dvaju gena, CML41 i FWA, Cija je metilacija dokazano pod kontrolom mehanizma RdDM [3]. Metilacijski
obrasci utvrdeni su metodom bisulfitne konverzije, PCR amplifikacije te sekvenciranja. Dobivene
sekvence obradene su koristenjem CyMATE programa. Razine metilacije analizirane su na razini svakog
pojedinog citozina, kao i izmedu razli¢itih metilacijskih konteksta, te usporedene izmedu linija divljeg
tipa, linije s povisenom ekspresijom proteina BPM1 i mutanta s nefunkcionalnim proteinom DMS3.
Rezultati su pokazali znacajno viSe razine metilacije CHH konteksta u linijjama s povisenom ekspresijom
proteina BPM1 te sniZzene razine CHH metilacije u mutantnoj DMS3 liniji. Trenutni cilj jest metodom
kromatinske imunoprecipitacije identificirati nove ciljne regije puta RdADM ¢ija su transkripcija ili
metilacija potencijalno regulirane proteinom BPM1, te korelirati metilacijske i ekspresijske obrasce u
razli¢itim tkivima i mutantama.
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A stereoselective synthesis of a-triarylmethanamine structural motifs via formal Betti reaction is
described. Chiral a-triarylmethanamines are represented as ubiquitous building blocks found in a
variety of natural products and biologically active molecules [1,2]. Preparation of such compounds has
been challenging due to the steric hindrance positioned at the newly formed center of chirality. The
catalyst has inherent difficulty in controlling the enantioselectivity of the arylation of ketimines derived
from diaryl ketones due to the lack of sufficient steric difference between the two aryl rings. Synthesis
of such optically active compounds relies on the usage chiral organometallic complexes of transition
metals, such as Rh(l), Pd(ll), Ni(ll), Zn(ll) and Co (ll) [3,4]. On the other hand, to the best of our
knowledge, there are no reports on the organocatalytic approach to the synthesis of these valuable
motifs. Herein, we report a chiral Brgnsted acid-catalyzed formal Betti reaction between diaryl
ketimines and phenols for the asymmetric construction of a-triarylmethanamines. This type of
reaction proceeds via direct 1,2-addition of variously substituted phenols to imines resulting in
enantioenriched a-triarylmethanamines. The success of this transformation may be attributed to the
in situ generation of the reactive iminium species from 3-hydroxysubstituted isoindolinones which
makes them susceptible to a nucleophilic attack (Scheme 1) [5]. The reaction proceeds in a highly
regioselective and enantioselective fashion, showing a broad tolerance of functionalities both in the
aromatic ring of the isoindolinone alcohol, as well as on phenol. The absolute configuration of the
major enantiomer was unambiguously determined to be (R) by single crystal X-ray diffraction analysis.
Based on this result, the stereochemical induction in the products stems from the nucleophilic attack
of the phenol from sj face of the electrophile.
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Scheme 1. Stereoselective synthesis of a-triarylmethanamine catalyzed by chiral Brgnsted Acid.
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Tetrasupstituirani metanamini prisutni su u velikom broju prirodnih organskih spojeva koji sadrze
interesantan struktuni motiv za sintezu razli¢itih farmakoloski aktivnih molekula [1,2]. Zbog velike
stericke ometanosti na novosintetiziranom centru kiralnosti, priprava spojeva s kiralnim kvaternim
ugljikovim atomom predstavlja veliki izazov u sintetskoj organskoj kemiji. Glavni je problem Sto
katalizator teSko prepoznaje enantiotopne strane, jer se fenilni prsteni medusobno malo razlikuju.
Uobi¢ajene metode za sintezu takvih opticki aktivnih spojeva se oslanjaju na primjeni kiralnih
organometalnih komplekasa prijelaznih metala, npr. Rh(l), Pd(ll), Ni(ll), Zn (ll) i Co (ll) [3,4]. Medutim,
do sada u literaturi nije opisan organokataliticki pristup sintezi enantiomerno Cistih a-
triarilmetanamina. U tom kontektu uspjesno smo razvili metodologiju za stereoselektivnu Bettijevu
reakciju primjenom kiralnih Brgnstedovih kiselina (CPA). Reakcija se temelji na izravnoj 1,2-adiciji
razli¢ito supstituiranih fenola na imin Sto rezultira nastajanjem enantiomerno obogadenih a-
triarilmetanamina. Uspjeh ove transformacije moze se pripisati in situ stvaranju N-acil ketimina iz 3-
hidroksisupstituiranih izoindolinona s$to ih ¢ini podloZnima za nukleofilni napad (Shema 1) [5]. Reakcija
je regioselektivna i enantioselektivna, te je tolerantna s obzirom na prisutnost razli¢itih funkcionalnih
skupina kako u aromatskom prstenu izoindolinonskog alkohola, tako i na fenolu. Apsolutna
konfiguracija odredena je primjenom rendgenske strukturne analize, te je utvrdeno da tako opisanom
reakcijom pretezito nastaje Bettijev produkt (R) konfiguracije. Na temelju dobivenih rezultata zakljudili
smo da stereokemijska indukcija proizlazi iz nukleofilnog napada fenola preko si prokiralne strane
elektrofila.

Rs

o /2
— (5.0 ekviv.)
Ny CPA (10% mol) oH
_—
toluen, 40°C 1-7dana R

34 primjera
— — do 96% prinos
do 99% ee

Shema 1. Stereoselektivna sinteza a-triariimetanamina katalizirana kiralnom Brgnstedovom
kiselinom.
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Polybrominated diphenyl ethers (PBDEs) are organic compounds used as additive flame retardants in
building and textile materials, and electrical and electronic equipment to prevent fire or slow down its
spread. Because they do not form a chemical bond with the materials, they are easily released from
household products and bind to organic particles of house dust [1]. In developed cities, people spend
most of their time indoors, so inhalation and ingestion of dust is recognized as one of the main routes
of human exposure to these compounds, in addition to dietary intake [2]. PBDEs are prone to
bioaccumulation in the human body where they disrupt the hormonal balance and affect the
endocrine system and neurobehavioral development [1]. Due to significant evidence of negative
impact on human health, research into the levels of these compounds in house dust is of great
importance.
For this purpose, 20 samples of house dust were collected in Zagreb. Extraction of 7 PBDE congeners
(BDE-28, BDE-47, BDE-99, BDE-100, BDE-153, BDE-154 and BDE-183) from 1 g of house dust was
performed by microwave-assisted extraction (MAE) using 20 mL of solvent mixture n-hexane and
acetone (1: 1, v/v) for 20 minutes at 80 °C. Analysis of the purified samples was performed on a gas
chromatograph equipped with two capillary columns and two electron capture detectors. The sum of
the mass fractions of the detected PBDE congeners in house dust samples ranged from 0.48 ng g to
200.09 ng g? dust, and the most common congener was BDE-99. The BDE-183 congener was also
detected in most samples, which indicates the presence of the thermolabile and photosensitive
congener BDE-209, one of the most common congeners in house dust samples and among whose
degradation products is BDE-183 [1,3,4].
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Polibromirani difenil eteri (PBDE) organski su spojevi koristeni kao aditivni usporivaci gorenja u
gradevnom i tekstilnom materijalu te elektri¢noj i elektronskoj opremi u svrhu sprje¢avanja nastanka
pozara ili usporavanja njegovog Sirenja. Buduéi da ne stvaraju kemijsku vezu s materijalima lako se
otpustaju sa kucanskih proizvoda i veZu za organske cestice ku¢ne prasine [1]. U razvijenim gradovima
ljudi vec¢inu svog vremena provode u zatvorenim prostorima, stoga je udisanje i ingestija prasine
prepoznato kao jedan od glavnih putova izlozenosti ljudi ovim spojevima, uz unos putem prehrane [2].
Spojevi PBDE skloni su bioakumulaciji u ljudskom organizmu gdje narusavaju hormonsku ravnotezu i
utjecu na endokrini sustav i neurobihevioralni razvoj [1]. Zbog znacajnih dokaza negativnog utjecaja na
zdravlje ljudi, istraZivanje razina navedenih spojeva u ku¢noj prasini od velike je vaZnosti.

U tu svrhu skupljeno je 20 uzoraka kuéne prasine na podrucju Zagreba. Ekstrakcija 7 kongenera PBDE
(BDE-28, BDE-47, BDE-99, BDE-100, BDE-153, BDE-154 i BDE-183) iz 1 g kuéne prasine provedena je
pomocu tehnike mikrovalno potpomognute ekstrakcije (MAE) upotrebom 20 mL smjese otapala n-
heksan:aceton (1:1, v/v) tijekom 20 minuta na temperaturi od 80 °C. Analiza procis¢enih uzoraka
provedena je na plinskom kromatografu opremljenog sa dvije kapilarne kolone i dva detektora zahvata
elektrona. Suma masenih udjela detektiranih kongenera PBDE u uzorcima kuéne prasine bila je od 0,48
ng g do 200,09 ng g prasine, a najzastupljeniji kongener bio je BDE-99. U veéini uzoraka detektiran
je i kongener BDE-183 sto upucuje na prisutnost termolabilnog i fotoosjetljivog kongenera BDE-209
koji jedan od najzastupljenijih kongenera u uzorcima kucne prasine, a jedan od produkata njegovog
raspada je BDE-183 [1,3,4].
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Acute ischemia of lower extremities is manifested by sudden lack of blood flow or there is not enough
blood delivered to the tissue of lower limbs. It is most often caused by thromboembolic events in
arterial circulation with the most common source being the heart which is related to atrial fibirlation,
myocaridal infarction, diseases of heart valves or peripheral atherosclerotic plaques. During the
COVID-19 pandemic the higher incidence of acute limb ischemia has been reported due to
hypercoagulability that is associated with COVID-19. A case of 85-year-old male patient with confirmed
SARS-CoV-2 infection and acute, bilateral lower limb ischemia will be presented. When SARS-CoV-2
infection was confirmed, the patient was showing mild symptoms of the COVID-19 disease, fever to
38° and weakness. Thereafter, the patient fully recovered. Thirty days after confirmed SARS-CoV-2
infection, acute, bilateral lower lim occurred with failed attempt of revascularization.
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Akutnu ishemiju donjih udova obiljezava naglo smanjenje ili prestanak protoka krvi u arterijama nogu
i najcesce je posljedica tromboembolijskog incidenta u arterijskoj cirkulaciji s najéeséim izvor sréanog
porijekla kod fibrilacije atrija, nakon infarkta miokarda, bolesti sréanih zalistaka, periferne
ateroskleroze arterija [1]. Tijekom pandemije koronavirusom primijecena je povecdana incidencija
akutne ishemije udova Sto se povezuje s hiperkoaguabilnim stanjem tijekom i nakon bolesti COVID -19
te povecdanom ucestalosti periferne arterijske tromboze [2,3]. U ovom radu opisat ¢u bolesnika u dobi
od 85 godina s dokazanom infekcijom SARS-CoV-2 i akutnom , obostranom ishemijom nogu. Pri
potvrdenoj infekciji SARS-CoV-2 pacijent je imao blage simptome bolesti COVID-19, febrilitet do 38° i
opcu slabost, nakon ¢ega dolazi do oporavka pacijenta. Trideset dana nakon potvrdene infekcije SARS-
CoV-2, pacijent razvija akutnu, obostrano ishemiju nogu uz bezuspjesan pokusaj revaskularizacije.
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The white stork (Ciconia ciconia) is a breeding species in continental Croatia. It feeds usually close to
the breeding site with small mammals, amphibians, snakes, fish, earthworms, large insects and their
larvae in the flooded river plains, extensively farmed meadows and pastures or water meadows. White
stork nestlings can provide quantitative information on the quality of the surrounding environment,
and therefore was chosen as a model species for evaluation of molecular biomarkers. Aim of this study
was to analyse biomarkers of effect: activities of acetylcholinesterase (AChE) and carboxylesterase
(CES), as well as oxidative stress biomarkers: activities of glutathione S-transferase (GST) and
glutathione reductase (GR), as well as levels of glutathione (GSH) and reactive oxygen species (ROS).
During white stork breeding season in 2020, five sampling locations were visited: Lonjsko polje, Jelas
polje, Slavonski Brod - east, Podunavlje and Donje Podravlje. For biomarker analysis and sex
determination blood samples (4 mL) were collected from the nestling brachial vein (n = 109). All
biomarkers were measured in two blood fractions — plasma and S9 homogenate. Nestlings from
Podunavlje and Donje Podravlje showed the lowest AChE and CES activity, indicating different
presence of inhibitory xenobiotics when compared to different locations. Significant differences were
also reported in oxidative stress biomarkers in response to different locations as the highest oxidative
stress was recorded in Slavonski Brod - east and Podunavlje. Reported results propose that white stork
nestlings could be affected by pollutants from their surrounding environment, due to proximity to
metal, petroleum and agricultural industry. However, additional research is needed to confirm this
assumption, as this is the first evaluation of blood biochemical parameters in white stork nestling
population in Croatia.
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Bijela roda (Ciconia ciconia) je gnijezdeéa vrsta u kontinentalnoj Hrvatskoj koja se hrani sitnim
sisavcima, zmijama, vodozemcima, ribama, gujavicama i kukcima na podrucju poplavnih dolina rijeka,
livadama i oranicama koja su pod utjecajem intenzivne poljoprivrede. Ptiéi bijele rode su indikatori
lokalnog zagadenja te daju kvantitativhu procjenu kvalitete okoliSa u kojem obitavaju, stoga su
izabrane kao modelni organizam za procjenu molekularnih biljega. Cilj ovog istrazivanja je odredivanje
spola i analiza biomarkera ucinka: aktivnosti acetilkolinesteraze (AChE) i karboksilesteraze (CES) te
analiza biomarkera oksidativnog stresa: aktivnosti glutation S-transferaze (GST) i glutation reduktaze
(GR) te razine glutationa (GSH) i reaktivnih kisikovih jedinki (ROS). Tijekom prstenovanja bijele rode u
gnijezdecoj sezoni 2020., krv je uzorkovana s 5 razli¢itih lokacija: Lonjsko polje, Jelas polje, Slavonski
Brod - isto¢no, Podunavlje i Donje Podravlje. Uzorkovano je 4 mL krvi iz brahijalne vene (n = 109) za
analizu navedenih biomarkera te za odreZivanje spola. Svi navedeni biomarkeri mjereni su u 2 frakcije
krvi — plazmi i homogenatu S9. Najniza enzimska aktivnost AChE i CES zabiljeZena je u pti¢ima s
podrucja Podunavlja i Donjeg Podravlja, ukazujuci na prisutnost inhibitornih ksenobiotika u odnosu na
ostale lokacije. Na razlicitim lokacijama zabiljeZzene su i znacajne razlike u odgovoru biomarkera
oksidativnog stresa, a najviSa razina oksidativnog stresa zabiljeZena je u Slavonskom Brodu. Navedeni
rezultati ukazuju na moguénost utjecaja zagadivala na ptice bijele rode s obzirom na blizinu metalne,
kemijske i poljoprivredne industrije. Potrebna su dodatna istrazivanja kako bi potvrdili ovu
pretpostavku, s obzirom na to da je ovo prva analiza biokemijskih parametara u krvi pti¢a bijele rode
na podrucju Hrvatske.
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BDNF, IL-6 and oxidative stress markers have a distinct role on the process of demyelination in multiple
sclerosis [1]. Distinct mechanisms of influence on inflammatory and neurodegenerative phase are not
clarified. Around 140 to 200 subjects would be included in this investigation, 70-100 with confirmed
demyelinating process according to the criteria of relapse remitting multiple slerosis and 70-100 with
chronic fatigue syndrom as a control group. The levels of the neurotrophin BDNF mRNA (proBDNF and
mBDNF), IL-6 and oxidative stress markers (MDA, SOD, GSH, catalase and karbonilated proteins) would
be detected from subjects serum and correlated with the number of demyelinating T2 / FLAIR lesions.
The aim is to determine the correlation between the ratio of the above physiological parameters with
a degree of disability, cognitive deficits and depression in infalamation and degeneration phase of the
disease and connection with the disease progression. The hypothesis of this study was that the subjects
with relapsing remitting multiple sclerosis have the disorder in proportions BDNF isoforms of IL-6 and
markers of oxidative stress, which is directly related to the number of demyelinating MRI lesions.
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BDNF, IL-6 i markeri oskidacijskog stresa nedvojbeno imaju utjecaj na demijelinizacijski proces u
multiploj sklerozi [1]. To€ni mehanizmi utjecaja na upalnu i neurodegenerativnu fazu nisu u popunosti
razjasnjeni. U ovo istrazivanje ukljuéilo bi se 140-200 ispitanika, 70-100 s verificiranim
demijelinizacijskim oStec¢enjima koji zadovoljavaju kriterije RRMS-a i 70-100 sa sindromom kroni¢nog
umora kao kontrolniom skupinom. Iz krvi ispitanika odredivala bi se razina ekspresije neurotrofina
BDNF-a (proBDNF i mBDNF), IL-6 i markera oksidacijskog stresa (MDA, SOD, GSH, katalaze i
karboniliranih proteina), te bi se dodatno korelirala s brojem demijelinizacijskih T2/FLAIR lezija.
Utvrdila bi se i potencijalna korelacija omjera navedenih fizioloSkih parametara sa stupnjem
onesposobljenosti, kognitivnim deficitom i depresijom u pojedinim fazama i progresiji bolesti. Hipoteza
ovog istrazivanja je da ispitanici s relapsno remitirajuéom multiplom sklerozom imaju poremecaj u
omjerima BDNF izoformi, koncentracije IL-6 i markera oksidacijkog stresa koji je u izravnoj vezi sa
brojem demijelinizacijskih lezija evidentiranih MR-om.
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Renal transplantation is therapy of choice in treatment of patients with final phase of chronic kidney
disease. Genetic variability in some of genes between organ donor and recipient can cause reactions
of recipient's immune system and graft rejection. Significant step forward in transplantation medicine
started with development of immunosuppressive drugs which enabled better control of immune
system and prolongation of survival rate for renal failure patients [1]. Standard immunosuppressive
regimen in therapy of renal transplant patients is based on multidrug combination therapy with
calcineurin inhibitor (cyclosporine or tacrolimus), mycophenolic acid and steroids. Because of their
narrow therapeutic index and significant intra/inter-individual pharmacokinetic variability, their effect
needs to be monitored carefully. Therapeutic drug monitoring by measuring drug blood concentration
is clinical practice used to minimize pharmacokinetic drug variability by controlling its concentration
and to achieve balance between toxic and therapeutic dose, in order to optimise therapeutic effect.
Genetic variability of metabolic enzymes and transporters can significantly influence drug absorption,
distribution, metabolism and excretion and consequently change benefit/risk ratio by lowering drug
effectiveness or causing toxic reactions [2,3]. The aim of this study was to determine the frequency of
potentially actionable pharmacogenes in the Croatian renal transplant patients. Study included 158
postrenal transplantation patients treated with immunosuppressants. Genotyping of ABCB1
(3435C>T), ABCC2 (-24C>T), ABCG2 (421C>A), SLCO1B1 (521T>C), CYP3A4*22, CYP3A5*1 and UGT1A9
(-2152C>T) was performed by TagMan real-time PCR for discovery of clinically actionable variants:
ABCB1 3435 CT, ABCB1 3435 TT, ABCC2 24 CT, ABCC2 24 TT, ABCG2 421CA, ABCG2 421AA, SLCO1B1
521TC, SLCO1B1 521CC, CYP3A4*22/*22, CYP3A4*1/*22 , CYP3A5*1/*1, CYP3A5*1/*3, CYP3A5*3/*3,
UGT1A9 2152CT and UGT1A9 2152TT . At least one clinically actionable variant was found in 68 of 150
patients (45%). The frequencies of variant/minor alleles in the observed group were: ABCB1 (45%),
ABCC2 (28%), SLCO1B1 (27%), ABCG2 (12%), CYP3A5 (12%), UGT1A9 (3%), CYP3A4 (1%). Patients with
these clinically actionable variants need personalized treatment approach according to their gene
variants in order to optimise drug therapy and avoid graft rejection.
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Transplantacija bubrega je krajnja metoda izbora u lijeCenju bolesnika koji su u zavr$noj fazi kroni¢ne
bubreZne bolesti. Genska nejednakost izmedu darovatelja i primatelja organa dovodi do reakcija
imunosnog sustava primatelja Sto rezultira odbacivanjem presatka. Znacajan iskorak u
transplantacijskoj medicini predstavlja razvoj imunosupresivne farmakoterapije koja omogucava bolju
kontrolu imunoloskog sustava i uspjeSnog preZivljavanja pacijenata s presadenim bubregom [1].
Standardni imunosupresijski protokol sastoji se od istovremene primjene viSe lijekova: inhibitora
kalcineurina (ciklosporin ili takrolimus), mikofenolne kiseline i kortikosteroida. Obzirom da
imunosupresijski lijekovi imaju usku terapijsku Sirinu, a pokazuju znacajnu inter/intraindividulanu
farmakokinetsku varijabilnost, potrebno je terapijsko praéenje koncentracije lijeka u krvi kako bi se
smanjila farmakokinetska varijabilnost lijekova kontroliranjem njihove koncentracije te postigla
ravnoteza izmedu toksi¢ne i ucinkovite doze lijeka, Sto dovodi do optimalnog terapijskog ucinka.
Genetska varijabilnost metaboli¢kih enzima i transportnih proteina znacajno utjece na apsorpciju,
distribuciju, metabolizam i izlu€ivanje lijekova te mijenja omijer rizika i koristi farmakoterapije na nacin
da smanjuje terapijski ucinak lijeka ili dovodi do toksi¢nih reakcija [2,3]. Cilj ovog istrazivanja bio je
odrediti ucestalost genskih polimorfizama metabolickih enzima (farmakogena) i transportnih proteina
u bolesnika s transplantiranim bubregom u Hrvatskoj populaciji. Ispitivanje je ukljucivalo 158 bolesnika
s transplantiranim bubregom koji su na imunosupresijskoj terapiji. Genotipizacija polimorfizama
ABCB1 3435C>T, ABCC2 -24C>T, ABCG2 421C>A, SLCO1B1 521T>C, CYP3A4*22, CYP3A5*1 i UGT1A9 -
2152C>T provedena je metodom PCR u stvarnom vremenu (od eng. real-time PCR) kako bi se ispitali
klinicki znacajni polimorfizmi ovih gena. Kod 68 od ukupno 150 bolesnika (45%) pojavljuje se najmanje
jedan klini¢ki znacajan polimorfizam: ABCB1 3435 CT, ABCB1 3435 TT, ABCC2 24 CT, ABCC2 24 TT,
ABCG2 421CA, ABCG2 421AA, SLCO1B1 521TC, SLCO1B1 521CC, CYP3A4*22/*22, CYP3A4*1/*22 ,
CYP3A5*1/*1, CYP3A5*1/%*3, CYP3A5*3/*3 , UGT1A9 2152CT i UGT1A9 2152TT . Ucestalost varijantnih
alela u promatranoj skupini je: ABCB1 (45%), ABCC2 (28%), SLCO1B1 (27%), ABCG2 (12%), CYP3A5
(12%), UGT1A9 (3%), CYP3A4 (1%) te ih je potrebno uzeti u obzir prilikom propisivanja lijekova i rezima
doziranja za pojedinog pacijenta kako bi postigli optimalni ucinak farmakoterapije i izbjegli
odbacivanje presadka.
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Daphnia species are among the most common settlers of freshwater habitats. Due to their high
sensitivity to various toxicants, these planktonic crustaceans represent a useful model organism in
ecotoxicological research [1]. Recently, Daphnia behaviour has gained attention and has been
recognized as a sensitive biomarker of toxicity of sublethal concentrations of pollutants [2]. The aim of
this study was to investigate the effects of sublethal concentrations of three triazole fungicides
(tebuconazole, difenoconazole and fenbuconazole) on swimming activity (average speed, mobility
index, number of direction changes, discontinuity of motion etc.) and physiological parameters (heart
rate, thoracic limb activity, movement of post-abdominal claw and movement of second antennae) of
Daphnia magna. The study showed that the applied toxicants caused a decrease in swimming activity
in a dose-response manner and also affected the physiological activity of the organisms. The results
revealed that the investigated behavioural and physiological endpoints can be used as early
biomarkers of exposure to environmentally relevant sublethal concentrations [3] of commonly used
commercial triazole fungicides.

o 2000 4000

Figure 1. Behavioural and physiological parameters measured in Daphnia magna exposed to various
concentrations of triazole fungicides.
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Daphnia (vodenbuhe) su jedna od najbrojnijih skupina u slatkovodnim ekosustavima. Zbog svoje visoke
osjetljivosti, ovi planktonski rakovi koriste se kao modelni organizmi u ekotoksikoloskim ispitivanjima
[1]. U posljednje vrijeme sve su viSe zastupljena istrazivanja temeljena na istrazivanju ponasanja
Daphnia uslijed izloZenosti toksikantima, a parametri kretanja prepoznati su kao osjetljiv biomarker
izloZenosti subletalnim koncentracijama zagadivala [2]. Cilj ovog istrazivanja bio je ispitati ucinak
subletalnih koncentracija tri fungicida iz skupine triazola (tebukonazol, difenkonazol, fenbukonazol) na
kretanje (prosje¢na brzina, indeks pokretljivosti, broj promjena smjera kretanja, diskontinuiranost
gibanja itd.) i fizioloSke parametre (brzina otkucaja srca, aktivnost filopoda, pomicanje furke i ticala)
Daphnia magna. Rezultati istraZivanja pokazali su da ispitivani toksikanti uzrokuju smanjenje
sposobnosti kretanja organizama tipa doza-odgovor, a istovremeno djeluju i na proucavane fizioloske
parametre. Rezultati provedenog istrazivanja potvrduju kako se ponasanje i fizioloski parametri
Daphnia mogu koristiti kao rani biomarkeri izloZzenosti organizama okolisno relevantnim subletalnim
koncentracijama [3] komercijalnih triazolnih fungicida.
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Slika 1. Parametri kretanja i fizioloSka aktivnost Daphnia magna izloZenih razli¢itim koncentracijama
triazola.
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Centromeres are chromosomal regions essential for kinetochore attachment to mitotic spindle and
proper chromosome segregation during cell divisions. They are determined epigenetically with
centromere-specific variant of histone H3 (CenH3). While centromere function is conserved, CenH3
and underlying DNA evolve rapidly. Most research has been done on sexual species with monocentric
chromosomes characterized by a single CenH3-containing region. In contrast, holocentromeres have
their function dispersed throughout the entire length of chromosome. In this study, we used
holocentric nematodes of the genus Meloidogyne as a model organism for the centromere study [1].
CenH3 characterization is done for three closely related, polyploid mitotic parthenogenetic species
together with distantly related meiotic parthenogen species. We found that ancestral duplication of
CenH3 gene resulted in one conserved CenH3 (aCenH3) and other gene that evolved rapidly into four
different CenH3 variants. Immunofluorescence performed on mitotic M. incognita revealed a
dominant role of aCenH3 histone on its centromere (Figure 1) while the other CenH3s have lost their
function. In addition, ChIP-Seq analysis showed that aCenH3-associated DNA is comprised of tandem
repeats with divergent monomers but completely conserved 19-bp long box. Preservation of aCenH3
and DNA constituents is also proven for other investigated species. These results elucidate unique
characteristics where CenH3 and associated DNA are maintained over long period of time in
holocentromeres of exclusively mitotic species. Our findings of centromere evolution in asexual,
holocentric organisms thus help building an integrated view on the centromere (epi)genomics.

prophase metaphase

DAPI + aCenH3

Figure 1. Centromere organization in Meloidogyne incognita. Immunofluorescence of aCenH3-
containing domains (red) with chromosomes counterstained with DAPI (blue), scale bar=5um.
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Centromere su kromosomske regije nuzne za vezanje kinetohore za diobeno vreteno i pravilno
razdvajanje kromosoma tijekom stanic¢nih dioba. Epigenticki su odredene s centromerno-specificnom
varijantom histona H3 (CenH3). Dok je centromerna funkcija oCuvana, CenH3 i pripadaju¢a DNA
evoluiraju brzo. Vecina istraZzivanja centromere napravljena su na spolnim vrstama s monocentricnim
kromosomima koji imaju jedinstvenu CenH3 regiju. S druge strane, kod holocentri¢nih kromosoma
centromerna funkcija je rasprsena njihovom cijelom duljinom. U ovom istrazivanju su holocentricni
obli¢i roda Meloidogyne koristeni kao modelni organizam za centromerno istraZivanje [1].
Karakterizacija histona CenH3 je napravljena za tri blisko srodne poliploidne mitotske partenogenetske
vrste zajedno s udaljenom mejotskom partenogenetskom vrstom. Pronadena je ancestralna
duplikacija gena CenH3 koja je rezultirala s jednim konzerviranim histonom CenH3 (aCenH3) i drugim
genom koji je evoluirao u Cetiri razli¢ite varijante CenH3. Imunofluorescencijsko bojenje napravljeno
na mitotskoj vrsti M. incognita otkrilo je dominantnu ulogu histona aCenH3 u centromeri (Slika 1) dok
su ostali histoni CenH3 izgubili svoju ulogu. Takoder, analiza ChIP-Seq je pokazala kako se DNA
povezana s aCenH3 sastoji od uzastopnih ponavljanja s razli¢itim monomerima, ali uz potpuno
saCuvani 19-bp motiv. O¢uvanost aCenH3 i vezane DNA potvrdena je i kod ostalih proucavanih vrsta.
Ovi rezultati razjasnjavaju jedinstvene karakteristike odrzavanja povezanosti histona CenH3 i vezane
DNA tijekom dugog vremenskog razdoblja u holocentromerama isklju¢ivo mitotskih vrsta. Nasa otkrica
evolucije centromere u nespolnim holocentri¢nim organizmima pomaZu u izgradnji integriranog
pogleda na centromernu (epi)genomiku.

profaza metafaza

DAPI + aCenH3

Slika 1. Organizacija centromere u vrsti Meloidogyne incognita. Imunofluorescencija aCenH3-
pripadajuc¢ih domena (crveno) s kromosomima koji su obojani DAPI bojom (plavo), mjera=5um.
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The genus Festuca is one of the largest genera within the grass family [1]. It is characterized by a
complex taxonomy resulting from morphological complexity which includes not only heteromorphism
but also convergent morphology of different species inhabiting similar environments. Additional
taxonomical confusion is caused by the fact that some species include populations with different
degrees of ploidy, resulting in varied morphological characteristics [2]. A different degree of ploidy
within the same species may cause a higher ecological adaptability [3].

The aim of our research is to determine the genome size and ploidy degree in Festuca bosniaca that is
native to the high mountains of the Balkans. Chromosome number in diploids of the species is 2n=14.
Thirty-seven populations of F. bosniaca were sampled across its distribution range during the summer
months from 2018 to 2020. On average, five individuals were sampled in each population. Genome
size measured by flow cytometry showed that in sampled populations, diploids (27 populations) and
tetraploids (10 populations) are found. Relative genome size ranged from 1.138 to 1.637 for diploid
and 2.255 to 2.627 for tetraploid populations. Diploid populations were found throughout the whole
area of species distribution, while tetraploids are limited to the central part of the range, and probably
represent relicts from former glacial refugia.
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Rod Festuca jedan je od najveéih rodova unutar porodice trava [1]. Karakterizira ga sloZena
taksonomija koja proizlazi iz morfoloSke kompleksnosti, a koja ne uklju¢uje samo heteromorfnost nego
i konvergentnu evolucije morfologije razlicitih vrsta koje obitavaju u slicnim ekoloskim uvjetima. Za
dodatnu taksonomsku nejasnoc¢u odgovorna je Cinjenica da se unutar iste vrste ¢esto mogu pronaci
populacije razlic¢itih stupnjeva ploidije, Sto se moze odraziti i na razli¢it izgled biljaka [2]. Razli¢it stupanj
ploidije unutar iste vrste kod biljaka moze oznacavati i ve¢u ekolosku prilagodljivost [3].

Cilj nasega istrazivanja bio je odrediti velicine genoma i stupnjeve ploidije unutar vrste Festuca
bosniaca koja je rasprostranjena na visokim planinama Balkana i na Apeninima. Osnovni broj
kromosoma kod diploida ove vrste je 14. Ukupno je uzorkovano 37 populacija vrste F. bosniaca, koje
su sakupljene na vedini areala rasprostranjenosti tijekom ljetnih mjeseci od 2018. do 2020. U prosjeku
je sakupljeno po pet jedinki po populaciji. Mjerenjem veli¢ine genoma pomocu proto¢nog citometra
odredeno je da se unutar uzorkovanih populacija mogu nadi diploidi (27 populacija) i tetraploidi (10
populacija). Relativna veli¢ina genoma iznosila je od 1.138 do 1.637 za diploide te 2.255 do 2.627 za
tetraploide. Diploidne populacije ustanovljene su na cijelome uzorkovanom podrucju, dok su
tetraploidi ograniceni na centralno podrucje distribucije, a smatraju se reliktima nekadasnjih glacijalnih
refugija.
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Dynamic Energy Budget (DEB) theory postulates the rules of energy acquisition and allocation
throughout the life cycle of an organism [1]. Models based on DEB theory have proved to be a powerful
and versatile tool in ecology and ecotoxicology, predicting physiological responses of individuals to
environmental stressors [2]. In particular, DEB models can predict effects of physiological changes (e.g.,
responses to stressors such as a disease) to individual growth and reproduction and, through
population models, quantify population-level effects [3]. We developed the DEB models for marbled
(Procambarus virginalis) [4] and stone crayfish (Austropotamobius torrentium) [5] and advanced the
existing models for noble (Astacus astacus) [6] and signal crayfish (Pacifastacus leniusculus) [7]. Using
given models, we will analyze the effect of exposure to theoretical stressors on endangered native
(noble and stone crayfish) and invasive crayfish species (marbled and signal crayfish). We will also
incorporate experimental data on effect of sublethal pathogen infection on growth of marbled crayfish
into DEB model for marbled crayfish to estimate the energetic costs of defense against pathogens.
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Teorija Dinamickih Energijskih BudZeta (DEB) postavlja pravila vezana uz dobivanje i preraspodjelu
energije tijekom Zivotnog ciklusa organizma [1]. Modeli temeljeni na DEB teoriji omogucuju
predvidanje fizioloSkih odgovora jedinki na okolisSne stresore i pokazali su se korisnim alatom u ekologiji
i ekotoksikologiji [2]. Konkretno, DEB modeli mogu predvidjeti ucinke fizioloskih promjena (npr.
odgovora na stres poput bolesti) na rast i reprodukciju jedinki, te u kombinaciji s populacijskim
modelima, kvantificirati ucinke na razini populacije [3]. Razvili smo DEB modele za mramornog
(Procambarus virginalis) [4] i potoCnog raka (Austropotamobius torrentium) [5] te unaprijedili
postojece modele za rijeCnog (Astacus astacus) [6] i signalnog raka (Pacifastacus leniusculus) [7].
Pomocu tih modela, analizirat éemo ucinak izloZenosti teoretskim stresorima na ugrozene autohtone
(rijecni i potocni rakovi) i invazivne vrste rakova (mramorni i signalni rakovi). Takoder ¢emo ukljuciti
eksperimentalne podatke o utjecaju subletalne zaraze patogenom na rast mramornih rakova u DEB
model mramornog raka, kako bismo procijenili energetske troskove obrane od patogena.
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Since first identification in 1980s [1], vancomycin-resistant enterococci became one of the most
important opportunistic pathogens today [2], and have been detected in clinical and natural
environments. Infections caused by vancomycin-resistant Enterococcus faecium are particularly
difficult to treat, due to its virulence factors, and both intrinsic and acquired resistance to multiple
antibiotics including vancomycin as first-line therapy [3]. Prevalence of this pathogen in clinical settings
in Croatia increased in recent years to 17% [4]. Thus, the aim of this research was to screen for the first
time the presence of vancomycin-resistant E. faecium in wastewater outlet and surface water from
the nearby public beach located in Kastela Bay. Isolates were species identified by Matrix Assisted
Laser Desorption lonization Time of Flight Mass Spectrometry (MALDI-TOF MS) with MALDI-Biotyper
4.1.80 (PYTH) sofware version (Bruker Daltonics, Bremen, Germany), and tested for susceptibility to
six antibiotics by disc-diffusion method. Isolates were then PCR screened for the presence of genes
encoding for virulence (asa, cylA, esp, gelE, ace, efaA, hyl, sprE), resistance to vancomycin (vanA, vanB,
vanCl1, vanC2/C3) and aminoglycosides (aph(3’)-llla, ant(4’)-la, aac(6’)-le-aph(2”)-la, aph(2”)-Ib,
aph(2”)-Ic, aph(2”)-Id). Finally, based on results of Sanger sequencing of seven housekeeping genes
(adk, atpA, ddi, gyd, gdh, purK, pstS) isolates were assigned to sequence types (STs) using multilocus
sequence typing (MLST) sheme and reported to PubMLST database (https://pubmlst.org).

The presence of virulent and vancomycin-resistant E. faecium in surface beach waters represents a
serious risk factor for human health, particularly in term of determinants of their virulence and
antibiotic resistance characteristic to clinical isolates of this opportunistic pathogen.
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Od prve identifikacije 1980-ih [1], vankomicin-rezistentni enterokoki medu najvaznijim su
oportunistickim patogenima danasnjice [2], a otkriveni su u klinickom i prirodnom okoliSu. Infekcije
uzrokovane vankomicin-rezistentnim Enterococcus faecium posebno je tesko lijeciti zbog ¢imbenika
virulencije, kao i intrinzi¢ne i steCene rezistencije na razliCite antibiotike, ukljucujuéi vankomicin kao
lijek prve linije [3]. Prevalencija ovog patogena u klini¢kim uvjetima u Hrvatskoj povecala se posljednjih
godina na 17% [4]. Stoga je cilj ovog istrazivanja bio po prvi put provjeriti prisutnost vankomicin-
rezistentnog E. faecium u otpadnoj vodi i povrSinskim vodama s obliznje javne plaZze smjeStene u
Kastelanskom zaljevu. lzolati su identificirani do vrste pomocu metode matricom potpomognute
ionizacije uz desorpciju laserskim zra¢enjem i masenom spektrometrijom vremena leta (engl. matrix-
assisted laser desorption/ionization, time of flight mass spectrometry, MALDI-TOF MS) sa softverskom
verzijom MALDI-Biotyper 4.1.80 (PYTH) (Bruker Daltonics, Bremen, Njemacka) te testirani na
osjetljivost na Sest antibiotika koriste¢i metodu disk-difuzije. Potom je metodom PCR-a ispitana
prisutnost gena koji kodiraju na virulenciju (asa, cylA, esp, gelE, ace, efaA, hyl, sprE), rezistenciju na
vankomicin (vanA, vanB, vanC1, vanC2/C3) i aminoglikozide (aph (3’) -llla, ant (4’) -la, aac (6°)-le-aph
(2”)-1a, aph (2”)-1b, aph (2”)-Ic, aph (2”) -Id). Konaéno, na temelju rezultata Sangerovog sekvenciranja
sedam gena za odrzavanje (adk, atpA, ddl, gyd, gdh, purK, pstS) izolati su dodijeljeni tipovima (ST)
pomocu sheme za tipizaciju odredivanjem sljedova nukleotida na vise genskih lokusa (engl. multilocus
sequence typing, MLST) te prijavljeni u bazu podataka PubMLST (https://pubmlst.org).

Prisutnost virulentnih i vankomicin-rezistentnih E. faecium izolata u povrsinskim vodama na javnoj
morskoj plaZi predstavlja ozbiljan faktor rizika za ljudsko zdravlje, posebno u smislu identificiranih
obiljezja virulencije i rezistencije na antibiotike karakteristi¢nih za klinicke izolate ovog oportunistickog
patogena.

LITERATURNI IZVORI

[1] Werner, G., Coque, T. M., Hammerum, A. M., Hope, R., Hryniewicz, W., Johnson, A., Klare, I., Kristinsson, K.
G., Leclercq, R. & other authors (2008). Emergence and spread of vancomycin resistance among enterococci
in Europe. Euro Surveill 13, 19046.

[2] Ramsey, A. M. & Zilberberg, M. D. (2009). Secular trends of hospitalization with vancomycin-resistant
enterococcus infection in the United States, 2000-2006. Infect Control Hosp Epidemiol 30, 184-186.

[3] McGowan, J. E., Jr. & Tenover, F. C. (2004). Confronting bacterial resistance in healthcare settings: a crucial
role for microbiologists. Nat Rev Microbiol 2, 251-258.

[4] Tambi¢ Andrasevi¢, A., Lucié, S., & Tambié, T. (2018). Rezistencija na antibiotike u Hrvatskoj. Medicina
Fluminensis: Medicina Fluminensis, 54(3), 312-321.

192


https://pubmlst.org/

University of Zagreb, Faculty of Science
5. PhD Student Symposium 2021
April 24-25, 2021

DIATOM CO-CULTURES: CLOSE ENCOUNTERS OF ACHNANTHES
ELONGATA AND PSAMMODYCTION SP.

Klara Filek,>" Lucija Kanjer,! Peter Chaerle,>2 Wim Vyverman,? Sunéica Bosak !

1 Biology Department, Faculty of Science, University of Zagreb, Rooseveltov trg 6, Zagreb, Croatia
2 Department of Biology, Faculty of Sciences, Ghent University, Krijgslaan 281/S8, Gent, Belgium
* klara.filek@biol.pmf.hr

Diatoms (Bacillariophyceae) are unicellular algae almost omnipresent in aquatic and soil ecosystems
and are known for their intricate silicate frustules. Along with bacteria, diatoms are the first colonizers
of submerged surfaces, often forming mixed diatom species biofilms. Recent studies have shown that
diatom biofilms are present on marine vertebrates such as killer whales [1] and loggerhead sea turtles
[2] with indications of certain diatom taxa being specific to the host [3, 4]. Loggerhead sea turtles
(Caretta caretta) have revealed themselves as a peculiar habitat with high potential for new diatom
species discovery [2]. The mechanisms surrounding substrate specificity in putative turtle-specific
versus non-specific diatom taxa remain unclear. It is known, however, that diatom taxa interactions
affect changes in biomass and productivity depending on the biofilm composition [5]. In this study we
isolated turtle-associated diatoms (Achnanthes elongata and Psammodytion sp. strains) from
accidentally caught loggerhead sea turtles in the Adriatic Sea. The diatoms were grown as xenic
monocultures prior to co-cultivation to estimate the effects co-cultivation on biomass and growth of
individual strains. Co-cultivation experiments were performed in 24-well cell culture plates and
quantified by Cytation 3 (BioTek) multi-mode reader (bright field images and CY5 fluorescence) which
allowed for stable conditions across co-cultivations and higher data output. Preliminary data analysis
showed minor changes in growth rates of several Achnanthes elongata strains when co-cultured with
Psammodyction sp., while Psammodyction sp. tended to grow slower in co-cultures than in
monocultures. Further, co-cultivations of Achnanthes elongata and Psammodyction sp. indicate the
importance of differing life strategies of putative turtle-specific diatom taxa and turtle associated but
non-specific diatom taxa.
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Dijatomeje (Bacillariophyceae) su jednostani¢ne alge, intrikatnih silikatnih ljusturica, te su gotovo
sveprisutne u vodenim ekosustavima i tlima. Uz bakterije, jedne su od prvih kolonizatora uronjenih
povrsina na kojima Cesto stvaraju mijeSane dijatomejske biofilmove. Nedavna istraZivanja ukazala su
na prisutnost dijatomejskih biofilmova i na morskim kraljesSnjacima kao $to su orke [1] i glavate Zelve
[2]. Postoje indikacije da su neke od novotkrivenih svojti dijatomeja specifi¢cne za svog domadina s
obzirom da nisu pronadene na drugim potencijalnim stanistima [3, 4]. Glavate Zelve (Caretta caretta)
su pokazale izniman potencijal kao staniSte za dosad neopisane vrste dijatomeja [2] ali mehanizmi koji
opisuju prednost nastanjivanja dijatomeje na specifi¢nu povrsinu domacina ostaju nepoznati. U ovom
istrazivanju izolirali smo pojedinacne stanice dijatomeja povezanih s glavatim Zelvama u Jadranskom
moru (sojevi Achnanhtes elongata i Psammodyction sp.) te uspostavili ne-sterilne monokulture prije
eksperimenata kako bismo mogli pratiti utjecaj ko-kultivacije na rast i biomasu individualnih sojeva
dijatomeja. Ko-kultivacije su postavljene u plo¢ama za uzgoj stanica s 24 jazZice i kvantificirane Cytation
3 (Biotek) multi-mode citacem (svjetlosno polje i CY5 fluorescencija) sto nam je omogucilo stabilne
uvjete za sve ko-kultivacije i sakupljanje vece koli¢ine podataka u usporedbi s tradicionalnijim
metodama. Preliminarne analize podataka ukazuju na manje promjene u dinamici rasta nekoliko
sojeva Achnanthes elongata u ko-kultivaciji s Psammodyction sp., dok Psammodyction sp. pokazuje
usporavanje rate rasta u ko-kulturi (u usporedbi s monokulturom). Nadalje, ko-kultivacije Achnanthes
elongata i Psammodyction sp. upucuju na vaznost razlicitih Zivotnih strategija izmedu svojti dijatomeja
koje smatramo potencijalno specificnima i onima koje smatramo ne-specifi¢cnima za morske kornjace.
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In this study, we aimed to analyze the expression of IncRNA ANRIL and PVT1 in the peripheral
circulation (plasma) of patients with calcifying aortic valve stenosis (CAVS; n=45) [diagnosed at the
Department of Cardiac and Transplant Surgery, Clinical Hospital Dubrava] and the equal number of
healthy controls. Signed informed consent was obtained from all participants. The study was approved
by the Ethics committee of Clinical Hospital Dubrava and the Medical Faculty, University of Zagreb.
Blood was isolated from CAVS patients preoperatively before aortic valve replacement, and from
control subjects after signed informed consent for participation in the study. After isolation, peripheral
blood samples (vacutainers with sodium citrate) were centrifuged at 3000 g for 15 minutes, and the
resulting plasma filtered through 0.2 um syringe filters to obtain platelet-free plasma (PFP). The PFP
samples were aliquoted into 1.5 mL Eppendorf tubes and stored at -80 ° C. The quality and quantity of
total RNA isolated from 500 pl of PFP samples by a combination of Trizol reagent (Invitrogen Life
Technologies) and miRNAeasy kit (Qiagen) were determined using a NanoDrop spectrophotometer
(Thermo Fisher Scientific). Reverse transcription was performed with High fidelity cDNA Reverse
Transcription Kit (Thermo Fisher Scientific), and gPCR analysis with CFX96 qRT-PCR (Bio-Rad). All PCR
reactions were performed in triplicate using TB Green ™ Premix Ex Taq ™ Il (Tli RNase H Plus) PCR
master mix (Takara Biotechnology Co., Ltd) and commercial gene primers. qPCR conditions were as
follows: 1: 95°C30s; 2: 95° C 5 s and 60° C 30 s, 40 cycles. Relative expression of the IncRNAs ANRIL
and PVT1 was normalized vs. GAPDH reference gene and the expression data were analyzed using the
2-AACT method. The expression of IncRNA ANRIL and PVT1 was observed in both CAVS and control
PFP samples but no statistically significant difference was observed.
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U ovom radu analizirana je ekspresija IncRNA molekula ANRIL i PVT1 u perifernoj cirkulaciji (krvnoj
plazmi) pacijenata s kalcificiraju¢om stenozom aortnih zalistaka srca (CAVS; n=45) i zdravih kontrolnih
ispitanika (n=45). Od svih ispitanika pribavljen je potpisani informirani pristanak, a dozvolu za
istrazivanje izdala su Eticka povjerenstva Klinicke bolnice Dubrava i Medicinskog fakulteta Sveucilista
u Zagrebu. Krv je od CAVS pacijenata izuzeta predoperativno prije samog zahvata indicirane zamjene
aortnog zalistka srca, a od kontrolnih ispitanika prilikom potpisivanja informiranog pristanka za
sudjelovanje u navedenom istrazivanju. Periferni uzorci krvi (tubice s natrijevim citratom) u periodu do
30 minuta nakon izuzimanja centrifugirani su 15 minuta na 3000 g, a dobivena plazma filtrirana kroz
sterilne filtere od 0,2 um kako bi se dobila plazma bez trombocita (PFP, engl. platelate free plasma).
Dobiveni uzorci PFP plazme alikvotirani su u Eppendorf tubice od 1,5 mL i pohranjeni na -80° C za
naknadnu analizu IncRNA ekspresije. Kvaliteta i kvantiteta ukupne RNA izolirane iz 500 pl krvne plazme
kombinacijom Trizol reagensa (Invitrogen Life Technologies) i miRNAeasy kit-a (Qiagen) odredena je
uporabom NanoDrop spektrofotometra (Thermo Fisher Scientific). Prepisivanje RNA u cDNA izvrSseno
je uporabom High fidelity cDNA Reverse Transcription Kit-a (Thermo Fisher Scientific), a gPCR analiza
provedena je koristenjem CFX96 gRT-PCR-a (Bio-Rad). Sve PCR reakcije izvedene su u triplikatu
koristenjem TB Green™ Premix Ex Tag™ Il (Tli RNase H Plus) PCR master mix-a (Takara Biotechnology
Co., Ltd) i komercijalnih setova pocetnica prema sljedeé¢im uvjetima qPCR reakcije: 1: 95° C30s; 2: 95°
C55si60°C30s, 40 ciklusa. Relativna ekspresija ciljanih gena normalizirana je u odnosu na ekspresiju
GAPDH referentnog gena koji se koristio kao endogena kontrola a ekspresijski podaci su analizirani
koristenjem 2-AACT metode. Ekspresija IncRNA ANRIL i PVT1 opazena je i u plazmi CAVS pacijenataiu
kontrolnim PFP uzorcima, ali nije primijecena statisticki znacajna razlika.
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Plecoptera are used as a biological indicator for pollution and climate change [1] and since their
populations are shrinking (both numerically and by distribution), it is necessary to give special attention
to the conservation importance of springs, streams and rivers which they inhabit. Project CroBarFauna
(DNA barcoding of biodiversity of Croatian fauna, funded by Croatian Science Foundation: IP-06-2016-
988) ongoing since 2017, has contributed to a better understanding of geographic distribution of fauna
and has positively impacted the research in taxonomy, systematics, phylogenetics and
phylogeography. DNA barcoding (using of cytochrome oxidase subunit | (CO/) barcode region as a
molecular marker) of stoneflies (Plecoptera), with more than 300 analysed specimens, comprising of
70 species (90 % of which were recently found in Croatia [2]) revealed several deeply divergent genetic
lineages which accompanied by distinctiveness of the morphological characteristics and ecological
features they were identified as new species. The obtained values of uncorrected sequence
divergences (p-distances) within the new described species and species described so far is 6-8 %. This
exceeds intraspecific divergences (commonly used as a criterion for a delimitation of closely related
species in aquatic insects) [3]. Use of integrative taxonomy and rigorous delimitation in describing new
species will inevitably yield a better biodiversity inventory [4].

Two newly described species have clearly marked morphological differences from related species and
are associated with two different specific habitats (the area along the karstic source of the river
Krasulja in Krbava field and the area along the rapids of the river Cabranka in Gorski kotar). The species
belong to the genera Isoperla and Taeniopteryx, characterised by high interspecific genetic diversity.
The monophyly of two new species is supported by phylogenetic analysis and for establishing
taxonomic relationships, several species delimitation methods were applied. Analysis of more
mitochondrial and nuclear markers will contribute to a better understanding of the phylogenetic
relationship between species and enable a potential revision of these genera
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Obalcari se koriste kao bioloski indikatori zagadenija i klimatskih promjena [1], a bududi da se njihove
populacije smanjuju (po brojnosti i po rasprostranjenosti), potrebno je posvetiti posebnu pozornost
o€uvanju izvora, potoka i rijeka koje oni nastanjuju. Projekt CroBarFauna (DNA barkodiranje
bioraznolikosti hrvatske faune, sredstva Hrvatske zaklade za znanost: IP-06-2016-988) koji se provodi
od 2017. godine pridonio je boljem razumijevanju geografske rasprostranjenosti faune i pozitivno
utjecao na istrazivanja u taksonomiji, sistematici, filogeniji i filogeografiji. DNA barkodiranje (primjena
gena za podjedinicu | citokrom oksidaze (COl) — tzv. barkod regije kao molekularnog biljega) obalcara
(Plecoptera) ukljucilo je analizu viSe od 300 jedinki i 70 vrsta (Sto obuhvacda 90 % vrsta koje su nedavno
pronadene u Hrvatskoj [2]) dovelo je do otkri¢a nekoliko divergentnih genskih linija, koje zajedno s
istaknutim morfoloskim karakteristikama i ekoloSkim znacajkama, predstavljaju nove vrste za znanost.
Nekorigirana genska udaljenost (p-distanca) izmedu novo opisanih vrsta i vrsta koje su opisane do sada
iznosi 6-8 %. Ta vrijednost premasuje intraspecificnu gensku udaljenost (ISD > 2%) koja se uobicajeno
koristi kao kriterij za razgranicavanje srodnih vrsta medu skupinama vodenih kukaca [3]. Uporaba
integrativne taksonomije i rigoroznog razgranicavanja u opisivanju novih vrsta doprinijet ¢e neminovno
boljem uvidu u biolosku raznolikost [4].

Dvije novoopisane vrste imaju jasno izrazene morfoloske karakteristike koji ih razlikuju od srodnih vrsta
i povezane su s dva specificna stanista (podrucje uz krski izvor rijeke Krasulje u Krbavskom polju i
podrudje uz rijeku Cabranku u Gorskom kotaru). Vrste pripadaju rodovima Isoperla i Taeniopteryx, u
kojima vrste pokazuju visoku unutarvrsnu gensku varijabilnost. Monofiletsko podrijetlo dviju novih
vrsta potkrijepljeno je filogenetskom analizom, a za uspostavljanje taksonomskih odnosa primijenjeno
je nekoliko metoda razgrani¢avanja vrsta. Analizom vise mitohondrijskih i nuklearnih pridonijet ée
boljem razumijevanju filogenetskih odnosa medu vrstama i omoguditi potencijalnu reviziju
spomenutih rodova.
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Pigmentation loss or albinism is a regressive trait characteristic for cave-adapted animals and a good
example of convergent evolution [1]. In order to explain this phenomenon in troglobites, first it is
necessary to characterize the type of biological pigments in the phylogenetically closest surface
relatives. So far, it has been studied mostly in regard to melanin loss [2,3] while the exact mechanism
of ommochrome loss remains mainly unknown. Ommochromes are tryptophan derivate and are
generally less studied class of biological pigments so far described in protostomes such as cephalopods,
flatworms and some arthropod groups (insects, spiders) [4]. The appearance of these pigments in
another arthropod group — crustaceans, was previously proposed in isopod suborders Asellota and
Oniscidea [5]. Using a biochemical approach to extract and detect ommochromes along with HPLC-MS
analytics, for the first time we have identified ommochromes and their precursors in another isopod
suborder — Flabellifera (family Sphaeromatidae). Additionally, ommochromes presence was confirmed
in another Oniscidea family — Trichoniscidae, as well as in new Asellota genus - Proasellus. Moreover,
the pigmented surface isopod groups have subterranean albino relatives in the realm of Dinaric karst,
which makes these species pairs a good model for studying molecular mechanisms of albinism as a
result of ommochrome deficiency.
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Gubitak pigmentacije ili albinizam regresivna je osobina Zivotinja prilagodenih Zivotu u Spiljama te
dobar primjer konvergentne evolucije [1]. Da bi se objasnio ovaj fenomen u troglobiontima, prvo je
potrebno okarakterizirati tip bioloskih pigmenata u filogenetski najblizim vanjskim srodnicima.
Albinizam je do sada proucavan uglavnom s aspekta gubitka melanina [2,3], dok to¢an mehanizam
gubitka omokroma ostaje uglavnom nepoznat. Omokromi su derivati triptofana i opéenito su slabije
proucavana klasa bioloskih pigmenata, koja je do sada opisana u protostomi¢nim organizmima kao sto
su glavonosci, plosnjaci te ¢lankonosci - kukci i pauci [4]. Prisutnost ovih pigmenata kod rakova, ranije
je bila predlozena u podredovima jednakonoZznih (izopodnih) rakova: Asellota i Oniscidea [5].
Koristenjem biokemijskog pristupa ekstrakcije i detekcije omokroma zajedno sa HPLC-MS analizom, po
prvi smo put identificirali omokrome i njihove prekursore u jos jednom podredu izopodnih rakova -
Flabellifera (porodica Sphaeromatidae). Uz to, prisutnost omokroma potvrdena je kod porodice
Trichoniscidae (Oniscidea), kao i rodu Proasellus (Asellota). Stovise, spomenute pigmentirane skupine
izopodnih rakova imaju podzemne albino srodnike na podrucju dinarskog krsa, Sto Cini ove parove vrsta
dobrim modelom za proucavanje molekularnih mehanizama albinizma kao posljedice nedostatka
pigmenta omokroma.

ZAHVALE
Zahvaljujem se dr.sc. Jani Bedek s Instituta Ruder Boskovi¢ na sakupljanju i determinaciji uzoraka.

LITERATURNI IZVORI

[1] David C. Culver, W.B. White. Encyclopedia of Caves. Elsevier Academic Press, 2004, 2.

[2] M. Protas, C. Hersey , D. Kochanek et. al. Genetic analysis of cavefish reveals molecular convergence in the
evolution of albinism. Nat Genet 38 (2006) 107-111.

[3] H. BilandZija, H. Cetkovi¢, W.R. Jeffery. Evolution of albinism in cave planthoppers by a convergent defect in
the first step of melanin biosynthesis. Evol Dev. 14 (2) (2012) 196—203.

[4] F. Figon, J. Casas. Ommochromes in invertebrates: biochemistry and cell biology. Biol Rev. 94(1) (2019) 156—
83.

[5] A.E. Needham. The integumental pigments of some isopod crustacea. Comp Biochem Physiol. 35(3) (1970)
509-34.

200



University of Zagreb, Faculty of Science
5. PhD Student Symposium 2021
April 24-25, 2021

CYANOBACTERIA ASSOCIATED WITH SEA TURTLES: A DIVERSITY
STUDY USING METABARCODING APPROACH

Lucija Kanjer,%" Klara Filek,! Sun&ica Bosak!

1 Department of Biology, Faculty of Science, Rooseveltov trg 6, 10 000 Zagreb, Croatia
* lucija.kanjer@biol.pmf.hr

Cyanobacteria are prokaryotic photosynthesizing organisms that are found in a wide range of habitats.
They are well known as one of the first colonizers of underwater surfaces. Although they are an
important part of marine microbial communities, there is little information on benthic marine
cyanobacteria, especially epizoic cyanobacteria. In recent years, a growing number of studies has
shown that epizoic sea turtle biofilms are highly diverse and different from other marine biofilms [1,2].
A sea turtle’s carapace and skin can be home to a large variety of macro epibionts (barnacles, green
and red algae) and micro epibionts (diatoms, cyanobacteria, proteobacteria, protozoa). However, in
those studies, cyanobacteria are completely overlooked in regards to their morphology and phylogeny.
Our preliminary research of cyanobacteria within epizoic microbial turtle biofilm was performed by an
amplicon sequencing approach using the 16S rRNA marker gene [3]. Skin and carapace scrapings from
Mediterranean loggerhead sea turtles (Caretta caretta) were used for the investigation of epizoic
microbial communities. Samples were collected in 2018 and 2019 from 54 loggerheads inhabiting
Adriatic (Croatia and Italy) and the lonian Sea (Greece). More than 20 cyanobacterial families were
found living on Mediterranean loggerheads, with the four most abundant being Phormidesmiaceae,
Paraspirulinaceae, Xenococcaceae, and Limnotrichaceae. However, there is a large proportion of the
sequences that cannot be identified further than class level, due to the lack of matching sequences in
the SILVA reference database. In the future, we plan to reduce this knowledge gap by culturing epizoic
cyanobacteria sampled from microbial biofilm growing on sea turtles. These cyanobacterial cultures
will then be characterized using combined morphological and molecular methods. Marker gene
sequences from those cultures will complete the reference database and contribute to more accurate
DNA barcoding and metabarcoding hits of cyanobacterial taxa in the future. Hopefully, this research
will help us better understand the relationship between cyanobacteria and their host animal.

REFERENCES

[1] R. Majewska, M. Santoro, F. Bolanos, G. Chaves, M. De Stefano, PLoS ONE 10 (2015) e0130351.
doi:10.1371/journal.pone.0130351

[2] B. Van de Vijver, K. Robert, R. Majewska, T. Frankovich, A. Panagopoulou, S. Bosak, PLoS ONE 15 (2020)
€0236513.https://doi.org/10.1371/journal.pone.0236513

[3] A. Willis & J. N. Woodhouse, Critical Reviews in Plant Sciences 2 (2020) 101-124.

201



N\
~ \

Sveuciliste u Zagrebu, Prirodoslovno-matematicki fakultet
5. Simpozij Studenata Doktorskih Studija 2021
24.-25. travnja 2021. g.

CIJANOBAKTERIJE NA MORSKIM KORNJACAMA: ISTRAZIVANIJE
RAZNOLIKOSTI METODOM METABARKODINGA

Lucija Kanjer,%" Klara Filek,* Sun¢ica Bosak®

! Bioloski odsjek, Prirodoslovno-matematicki fakultet, Sveuiliste u Zagrebu, Rooseveltov trg 6, 10 000 Zagreb,
Hrvatska
* Jucija.kanjer@biol.pmf.hr

Cijanobakterije su autotrofni prokariotski organizmi koje nalazimo na Sirokom rasponu stanista.
Poznato je da su jedne od prvih kolonizatora podvodnih povrsina. lako su morske benticke
cijanobakterije bitan dio morskih zajednica, manje su istrazivane od planktonskih vrsta. O epizojskim
morskim cijanobakterijama ima pogotovo malo podataka. Sve veéi broj istrazivanja biofilmova na
morskim kornja¢ama je pokazao njihovu raznolikost i unikatnost u odnosu na ostale biofilmove pod
morem [1,2]. Oklop i koZza morskih kornjaca predstavljaju staniste razli¢itim makro epibiontima (rakovi
viticari, zelene i crvene alge) i mikro epibiontima (dijatomeje, cijanobakterije, proteobakterije,
prazivotinje). Epizojske cijanobakterije na morskim kornjatama su u istraZivanjima zanemarene te se
jako malo zna o njihovoj morfologiji i filogeniji. Za nase preliminarno istrazivanje cijanobakterija u
mikrobnim obrastajima kornjaca koristili smo sekvenciranje amplikona za 16S rRNA [3]. KoriSteni su
uzorci oklopa i koZe od 54 glavate Zelve (Caretta caretta) sakupljeni u 2018. i 2019. godini iz Jadranskog
mora (Hrvatska i Italija) te iz Jonskog mora (Grcka). Zabiljezeno je viSe od 20 cijanobakterijskih porodica
u tim uzorcima, a Cetiri najbrojnije porodice su Phormidesmiaceae, Paraspirulinaceae, Xenococcaceae
i Limnotrichaceae. Takoder je pronaden veliki broj cijanobakterijskih sekvenci koje se putem
metabarkodinga ne mogu identificirati dalje od razine razreda jer sekvence tih cijanobakterija nisu
pohranjene u bazama podataka. Kako bi doprinijeli smanjenju broja neidentificiranih sekvenci, plan je
izolirati cijanobakterijske kulture iz obrastaja kornjaca. Koristit ¢e se kombinirani morfoloski i
molekularni pristup istraZivanja tih kultura, te ¢e njihove sekvence biti pohranjene u bazama podataka.
To ¢e doprinijeti preciznijoj identifikaciji cijanobakterija putem DNA barkodinga i metabarkodinga u
buduénosti. Takoder, ova istraZzivanja ¢e doprinijeti sveukupnom boljem razumijevanju odnosa
cijanobakterija i njihovih domadina, glavatih Zelvi.
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It is the main health and educational task of the schooling process for the students to adopt certain
hygiene habits. In this way they can protect themselves from many diseases and preserve their
health.'? One Health as a new initiative, which in fact has deeper roots in human history. The
significance of this concept comes from the fact that 6 out of 10 known human contagious diseases
are transmitted from animals. During the COVID-19 pandemic, zoonoses are being brought up in the
context of the new Corona virus..2 The public health promotion in schools becomes the foundation for
improving our health, preventing diseases and ensuring a quality life for each individual. Ensuring the
healthy upbringing of children is a great responsibility of the community. Health education should
ensure a positive and responsible attitude of students towards health, safety and environmental
protection, and thus ensure a healthy upbringing. The right for equal access to health is one of the
basic human rights.* The specific goal of this research was to gain new knowledges on health
promotion and to investigate, whether the current hygienic and sanitary conditions in schools meet
the standards that ensure the proper growth and development of children in schools. The survey was
conducted in December 2020. The research conducted of two parts: theoretical and empirical. The
obtained data were processed by the method of descriptive statistics. Statistical data processing was
performed by the processing software packages MS Access 2016, MS Excel 2016, IBM SPSS 22. The
study processed 48 identical questionnaires given to eighth and ninth grade students of Hasan Kikic¢
Elementary School in Zenica, and 6 questionnaires given to school sweepers at the same school. The
guestionnaires contained closed-ended questions as the participants were asked to circle the letter in
front of the proper answer or to write their own opinion. For this purpose we used a written survey
consisting of 5 questions for students. Questions were related to their knowledge of personal hygiene
in order to prevent infection and 5 questions for school sweepers related to their knowledge of new
means of work and their impact on their health. Based on the obtained results we concluded that in
the student’s population there is a certain fear of infection with a new Corona virus. The study showed
that students are partially satisfied with the health related topics through regular classes. Most of the
students believe that it is necessary to introduce a separate school subject related to health
protection: Health Education. The study also showed that students mostly use face masks that can be
washed. On the other hand, it is worrying that students use their personal disinfection on a very low
scale. The school sweepers belong to the age population of 50 or over and have reduced working
capacity, thus they did not receive timely and complete information on the changed regime of
maintaining school hygiene. Respondents cite similar chemicals used for disinfection - quite unknown
to them, and stated that they need additional education during a pandemic of COVID 19.
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Glavni zdravstveno-odgojni zadatci za vrijeme Skolovanja su da ucenici usvoje odredene higijenske
navike jer se na taj na¢in mogu zastiti od mnogih bolesti, te saduvati svoje zdravlje.? Jedinstveno
zdravlje (engl. One Health) kao nova inicijativa, ustvari ima dublje korijene u ljudskoj povijesti. Znacaj
ovog koncepta proizilazi iz ¢injenice da 6 od svakih 10 poznatih kontagioznih bolesti ljudi preneseno je
od Zivotinja. U doba pandemije COVID-19 aktualiziraju se zoonoze u kontekstu novog Corona virusa.?
Promocija zdravlja u Skolskim ustanovama temelj je unaprjedenja zdravlja, sprje¢avanja bolesti i
osiguravanja kvalitetnog Zivota. Osigurati zdravo odrastanje djece velika je odgovornost odraslih.
Zdravstvena edukacija treba da osigurava pozitivan i odgovoran odnos ucenika prema zdravlju,
sigurnosti i zastiti okolisa, te na taj nacin osigurava zdravo odrastanje. Pravo na zdravlje jedno je od
osnovnih ljudskih prava.* Cilj ovog istraZivanja bio je dobiti nova saznanja o promicanju zdravlja te
istraziti da li trenutni higijensko-sanitarni uvjeti zadovoljavaju standarde koji osiguravaju pravilan djecji
rast i razvoj u Skolskim ustanovama. Anketiranje je provedeno u mjesecu prosincu 2020. godine.
Istrazivanje je realizirano iz dva dijela: teorijskog i empirijskog. Dobiveni podatci obradeni su metodom
deskriptivne statistike. Statisticka obrada podataka izvrSena je obradivanjem putem softverskih paketa
MS Access 2016, MS Excel 2016, IBM SPSS 22. U istraZivanju su obradeni 48 istovjetnih anketniih listova
od ispitanika, u¢enika osmih i devetih razreda OS Hasan Kiki¢ u Zenici i 6 zaposlenih spremacica u
prethodno imenovanoj Skoli. Anketni listova su sadrzavali pitanja zatvorenog tipa gdje je bilo potrebno
zaokruZiti slovo odnosno napisati svoje misljenje. U tu svrhu upotrebljena je pisana anketa koja se
sastojala od 5 pitanja za ucenike koja su se odnosila o poznavanju osobne zastite u cilju sprje¢avanja
infekcije i 5 pitanja za Skolske spremacice koja su se odnosila na poznavanje novih sredstava za rad i
utjecaju istih na njihovo zdravlje. Na osnovu dobivenih rezultata izvode se zakljucici da u ucenickoj
popuaciji postoji strah od infekcije sa novim Corona virusom. Ucenici su djelomi¢no zadovoljni
zdravstvenim temama kroz redovitu nastavu. Vedina ucenika smatra da je potrebno uvodenje
zasebnog nastavnog predmeta: Zdravstveni odgoj. Ucenici najvise koriste maske koje je moguce prati.
Zabrinjavujece je da ucenici vrlo malo koriste osobnu dezinfekciju. Spremacice pripadaju starosnoj
populaciji od preko 50 godina i imaju smanjenu radnu sposobnost, te nisu blagovremeno i u punini
dobile informacije o izmjenjenom rezimu odrzavanja skolske higijene. Ispitanice navode slicna kemijska
sredstva koja koriste za dezinfekciju-njima poprilicno nepoznata, te su se izjasnile da trebaju dodatnu
edukaciju u vrijeme pandemije COVID-19.
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Silver nanoparticles (AgNPs) are well known for their antimicrobial properties in many commercially
available products, but due to their toxicity and reactivity, they can pose a risk to the aquatic
environment [1]. The model photosynthetic eukaryotic organism, Chlorella vulgaris, was used in this
study. To evaluate the effect of AgNPs stabilised with polyvinylpyrrolidone (AgNP-PVP) and silver ions
(AgNO3) on the microalgae, their growth, lipid peroxidation and catalase activity were measured upon
exposure to 0.5, 1.0, 1.5 and 2.0 mg L concentrations after 5, 24 and 48 hours in modified liquid BBM
nutrient medium. Additionally, the changes of pH, levels of dissolved oxygen and absorbance spectra
in the range 300-800 nm in the algae cultures were analysed after the same period of treatment. Since
stress conditions negatively affect ribulose bisphosphate carboxylase (Rubisco) protein synthesis, to
evaluate the fitness of algae upon treatment we used immunoblotting assay to analyze the expression
levels of the large Rubisco chain. Furthermore, to visualize ultrastructural changes after the
treatments, algae cells were examined using transmission electron microscopy (TEM). After the AgNP-
PVP or AgNOs treatments, a significant dose-dependent decrease in cell number and an increase in
dissolved oxygen and lipid peroxidation were observed. Furthermore, an increase in catalase activity
was measured after all of the treatments, while an increase in pH was observed after 24 and 48 hours
for treatments with 1.5 and 2.0 mg L? of both AgNP-PVP and AgNOs. Visible light absorbance
significantly decreased after the treatment with both AgNP-PVP and AgNOs, with the decrease most
noticeable in the characteristic chlorophyll a and b absorbance ranges. Immunoblotting revealed
significant dose-dependent decrease in the levels of Rubisco large subunit after treatments with both
AgNP-PVP and AgNOs. TEM analyses showed that after 5 hours of exposure to both treatments, cells
contained more starch compared to the control, and synthesis of lipid droplets had occurred.
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Nanocestice srebra (AgNP) dobro su poznate po svojim antimikrobnim svojstvima u mnogim
komercijalno dostupnim proizvodima, ali zbog svoje toksicnosti i reaktivnosti predstavljaju rizik za
vodeni okolis [1]. U ovom istrazivanju koristena je modelna fotosintetska alga, Chlorella vulgaris. Da bi
se procijenio ucinak AgNP stabiliziranih polivinilpirolidonom (AgNP-PVP) i ionima srebra (AgNOs) na
alge, izmjeren je njihov rast, lipidna peroksidacija i aktivnost katalaze nakon izlaganja koncentracijama
0.5,1.0,1.5i2.0 mg L™t nakon 5, 24 i 48 sati u modificiranom teku¢em hranjivom BBM mediju. Nadalje,
analizirane su promjene pH, razine otopljenog kisika i spektri apsorpcije u rasponu od 300-800 nm u
kulturama algi nakon istog trajanja tretmana. Buduci da stresni uvjeti negativno utjeCu na sintezu
proteina ribuloza bisfosfat karboksilaze (Rubisco), koristili smo imunohistokemijsku metodu za analizu
ekspresije velikog lanca proteina Rubisco kako bismo procijenili stanje algi nakon tretmana. Nadalje,
kako bi se vizualizirale ultrastrukturne promjene nakon tretmana, stanice algi ispitivane su pomocu
transmisijske elektronske mikroskopije (TEM). Nakon tretmana s AgNP-PVP ili AgNO; primijeéeno je
znacajno smanjenje broja stanica ovisno o dozi tretmana te povecanje peroksidacije lipida i otopljenog
kisika. Nadalje, izmjeren je porast aktivnosti katalaze nakon svih tretmana, dok je porast pH primijeéen
nakon 24 i 48 sati za tretmane s 1,5 i 2,0 mg L'! AgNP-PVP i AgNOs. Apsorbancija vidljive svjetlosti
znacajno se smanjila nakon svih tretmana s AgNP-PVP i AgNO;, s najocitijim padom u karakteristi¢nim
rasponima apsorpcije klorofila a i b. Imunohistokemijska analiza je otkrila znacajno smanjenje velike
podjedinice proteina Rubisco nakon tretmana s AgNP-PVP ili AgNOs Cije smanjenje je bilo ovisno o dozi
tretmana. Analiza TEM je pokazala da su stanice nakon 5 sati izlaganja tretmanima sadrzavale vise
Skroba u usporedbi s kontrolom te da je doslo do sinteze lipidnih kapljica.
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The mitotic spindle functions as a molecular micromachine that evenly distributes chromosomes into
two daughter cells during cell division. Spindle microtubules in human cells are mainly formed at the
centrosome and on the lateral surface of existing microtubules by the augmin complex. However, it is
unknown how the augmin-mediated nucleation affects functionally distinct microtubule bundles and
consequently the forces within the spindle. Here we show, by using siRNA depletion and CRISPR knock-
out of the augmin complex subunits HAUS6 or HAUSS8, that augmin is crucial for the nucleation of
bridging microtubules, which laterally link sister kinetochore fibers. Augmin depletion resulted in a
reduction in the number of microtubules within bridging fibers by around 80% and in kinetochore
fibers by 40%, suggesting that the bridging microtubules are mainly nucleated at the surface of present
microtubules. In augmin-depleted cells, the interkinetochore distance decreased preferentially for
kinetochores that lack a bridging fiber, independently of the thickness of their k-fibers, implying that
augmin affects forces on kinetochores largely via bridging fibers. Without augmin the number of
bridging fibers decreased, with the remaining ones mostly confined to the spindle periphery with an
increased overlap length. Additionally, slower poleward flux of microtubules after augmin depletion is
indicative of slower sliding within the bridging fiber. Our results demonstrate a critical role of augmin
in the formation of bridging microtubules and proper architecture of the metaphase spindle,
suggesting a model where sliding of augmin-nucleated bridging microtubules promotes poleward flux
of k-fibers and thus tension on kinetochores.

With augmin Without augmin
Bridging fiber Kinetochore fiber Impaired Impaired
9 0+ 1.6 augmin origin 1.9+ 1.2 augmin origin bridging fiber o2 kinetochore fiber
2.3+0.6 centrosomal origin 7.7+0.9 centrosomal origin. (80% [EURE P (40% reduction)
N M = interpolar bundle {
AN > & On
\ . J ]
® NN~ YN
o Sliding  Inter-kinetochore R Weaker inter-kinetochore
’ Augmin tension tension

Figure 1. A model of augmin-dependent nucleation of bridging microtubules and their contribution
to spindle integrity.
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Diobeno vreteno sloZzena je molekularna struktura zasluzna za pravilnu raspodjelu kromosoma tijekom
stani¢ne diobe na dvije stanice kéeri. Mikrotubuli koji sastavljaju diobeno vreteno u ljudskim se
stanicama u najvecoj mjeri stvaraju iz centrosoma te na povrsini ve¢ postojec¢ih mikrotubula pomocu
augminskog kompleksa. Unato¢ tome, uloga augmina u sastavljanju kinetohornih i premoscujucih
vlakana, dvije glavne grupe snopova mikrotubula nuznih za pravilno funkcioniranje diobenog vretena,
do danas je velikim dijelom nerazjasnjena. Koristeci siRNA i tehnologiju CRISPR knock-out za utiSanje
podjedinica HAUS6 i HAUS8 augminskog kompleksa, pokazali smo da je augmin nuzan za stvaranje
premoscuju¢ih vlakana, koja lateralno povezuju dva sestrinska kinetohorna vlakna vezana za
kromosome pomodu kinetohora. UtiSavanje augmina dovelo je do smanjenja broja mikrotubula u
premoscuju¢im vlaknima za oko 80%, a u kinetohornim vlaknima za oko 40%, sugerirajuéi da se
premoscujuca vlakna u najveéoj mjeri stvaraju na povrsini ve¢ postojec¢ih mikrotubula, dok za
kinetohorna vlakna to nije slucaj. U stanicama u kojima je augmin utiSan, udaljenost izmedu sestrinskih
kinetohora smanijila se primarno na kinetohorama koje nisu imale pripadaju¢e premoscujuce vlakno,
neovisno o debljini njihovih kinetohornih vlakana. Kako je udaljenost izmedu sestrinskih kinetohora
mjera za silu napetosti koja se stvara izmedu njih, ustanovili smo da augmin utjece na sile izmedu
kinetohora preteZito putem premoscujucih vlakana. Bez augmina, broj premoséujucih vlakana takoder
se smanjio, a ona preostala bila su dulja i smjeStena na periferiji diobenog vretena. Uz to, sporiji tok
mikrotubula prema polu ukazivao je na smanjeno klizanje mikrotubula unutar premoscujuceg vlakna.
Ovi rezultati demonstriraju vainu ulogu augmina u stvaranju premoscujucih vlakana i pravilne
arhitekture diobenog vretena, sugeriraju¢i model u kojem klizanje premoscujucih vlakana stvorenih
pomocu augmina potice tok mikrotubula prema polu i stvaranje sile napetosti izmedu kinetohora.

S augminom Bez augmina
Premoscujuce viakno Kinetohorno vlakno Stanjeno Stanjeno
9.0+1.6 pomocu augmina 4.9+1.2 pomocu augmina| |premoscujuce viakno - kinetohorno viakno
2.3+0.6 iz centrosoma 7.7+0.9 iz centrosoma (80% smanjenje) = _ (40% smanjen]e)

y

}% AN c——— \ ) :
N Klizanje Slla napet05t| Smanjena sila napetosti
Augmin izmedu Kinetohora 1izmedu kinetohora

Slika 1. Model stvaranja premoscujucih vlakana pomocu augmina i njihovog doprinosa integritetu
diobenog vretena.
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Correlations between organismal ontogeny and phylogeny have been observed at the molecular level
in different animal phyla, multicellular plants, fungi, and even in bacterial biofilms [1, 2, 3, 4]. All of
these studies sampled entire organisms during their developmental (ontogenic) trajectory. However,
the phylogeny-ontogeny correspondence has not been specifically studied at the level of single cells,
i.e. during cellular ontogeny and differentiation. To address this question we took advantage of single
cell RNA sequencing datasets from the non-senescent and constantly self-renewing model organism
Hydra vulgaris AEP [5], and combined it with genomic phylostratigraphy [6] to calculate transcriptome
age index (TAIl) [1] for different cell types along their cell differentiation pathways. We showed that
stem cells in general express evolutionary the oldest transcriptome, while evolutionary younger
transcriptomes are increasingly used along differentiation pathway from progenitors towards fully
differentiated neurons, gland cells and nematocytes. The existence of this recapitulative pattern at the
cellular level suggests a possible link with phylogeny-ontogeny correlations at the organismal level.

REFERENCES

[1] T. Domazet-Loso, D. Tautz, Nature. 468 (2010) 815-818.

[2] M. Quint, H.-G. Drost, A. Gabel, K. K. Ullrich, M. Bonn, I. Grosse, Nature. 490 (2012) 98-101.

[3] X. Cheng, J.H.L. Hui, Y.Y. Lee, P.T. Wan Law, H.S. Kwan, Mol. Biol. Evol. 32 (2015) 1556—-1566.

[4] M. Futo, L. Opasi¢, S. Koska, N. Corak, T. Siroki, V. Ravikumar, A. Thorsell, M. Lenuzzi, D. Kifer, M. Domazet-
LoSo, K. Vlahovicek, I. Mijakovi¢, T. Domazet- LoSo, Mol. Biol. Evol. 38(1) (2020) 31-47.

[5]S. Siebert, J. A. Farrell, J. F. Cazet, Y. Abeykoon, A. S. Primack, C. E. Schnitzler, C. E. Juliano, Science. 365
(2019) eaav9314.

[6] T. Domazet-Loso, J. Brajkovi¢, D. Tautz, Trends Genet. 23(11) (2007) 533-539.

209



Sveuciliste u Zagrebu, Prirodoslovno-matematicki fakultet
5. Simpozij Studenata Doktorskih Studija 2021
24.-25. travnja 2021. g.

KORELACIJA FILOGENIJE | ONTOGENIJE TIJEKOM STANICNE
DIFERENCIJACIE

Sara Koska,»* Thomas C.G. Bosch,? Alexander Klimovich,2 Tomislav Domazet-Lo%o? 3

1 Zavod za molekularnu biologiju, Institut Ruder Boskovi¢, Bijeni¢ka cesta 54, Zagreb, Hrvatska

2 Zooloski institut, Christian-Albrechts Sveucilidte u Kielu, Christian-Albrechts-Platz 4, Kiel, Njemacka
3 Hrvatsko katoli¢ko sveudiliste, llica 242, HR-10000 Zagreb, Hrvatska

* skoska@irb.hr

Odnos filogenije i ontogenije organizama uocen je na molekularnoj razini u razli¢itim koljenima
Zivotinja, viSestani¢nim biljkama, gljivama i bakterijskim biofilmovima [1, 2, 3, 4] uzorkovanjem cijelih
organizama tijekom njihovog razvoja (ontogenije). Korelacija izmedu filogenije i ontogenije, medutim,
nije proucavana na razini pojedinacnih stanica, odnosno tijekom stani¢ne ontogenije i diferencijacije.
S ciljem odredivanja takve korelacije, upotrijebili smo transkriptomske ekspresijske vrijednosti
pojedinacnih stanica dobivenih iz organizma koji ne stari i ima sposobnost samoobnavljanja, Hydra
vulgaris AEP [5]. Ekspresijske vrijednosti kombinirali smo s podacima dobivenim genomskom
filostratigrafijom [6] te izraCunali indeks starosti transkriptoma (eng. transcriptome age index; TAl) [1]
za razlicite tipove stanica tijekom njihove diferencijacije. Rezultati pokazuju da zametne stanice
eksprimiraju prosjecno najstarije gene, dok se postupno sve mladi geni eksprimiraju tijekom
diferencijacijskog puta od progenitornih do potpuno diferenciranih neurona, Zljezdanih stanica te
nematocita. Ovaj rekapitulacijski uzorak na stani¢noj razini ukazuje na moguéu vezu s korelacijom
ontogenije i filogenije na razini organizama.
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With the rapidly growing utilization of nanomaterials in industry and various consumer products comes
a great environmental health risk. Due to their well-known antimicrobial properties, silver
nanoparticles (AgNPs) are the most exploited nanomaterial particularly in agriculture and food
production [1,2]. However, the release of AgNPs into water or soil raises concerns about their impact
on biological systems and indirectly on human health, as they can be transported through plants into
the food chain [3]. In this work, in vitro grown tobacco (Nicotiana tabacum L.) plants were exposed to
AgNPs stabilized with cetyltrimethylammonium bromide (CTAB) or polyvinylpyrrolidone (PVP) coating
and to ionic silver (AgNOs) of the same concentrations (25, 50 and 100 uM) in order to determine
changes in the antioxidant enzymes system. Spectrophotometric enzyme assays were used to
determine the activities of antioxidant enzymes catalase (CAT), ascorbate (APX) and pyrogallol
peroxidase (PPX) and superoxide dismutase (SOD) in leaves extracts after exposure to AgNPs or ionic
silver, followed by Native Polyacrylamide Gel Electrophoresis, used to determine different isoenzymes
and changes in their expression patterns in regard to different treatments. Immunoblotting was used
to identify each of the antioxidant enzymes and analyze their expression levels. The results showed
that the most prominent changes in activities of SOD and PPX were observed after AgNO; treatment,
while 100 uM AgNP-CTAB showed the highest increase in both CAT and SOD activities. The form of
applied silver seemed to affect the expression of different isoenzymes, while the most notable
differences where observed in APX and PPX isoform patterns when comparing Ag* and AgNPs
treatment. AgNP-CTAB treatment showed the highest increase in all antioxidant enzyme levels
compared to other treatments of the same concentration. Obtained results suggest that oxidative
stress is associated with AgNPs toxicity in plants, and cannot be ascribed only to the dissolution of
silver ions.
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Rastuca primjena nanomaterijala u industriji i raznim potrosackim proizvodima dovodi do zabrinutosti
glede njihovog utjecaja na okolis. Zbog dobro poznatih antimikrobnih svojstava, nanocestice srebra
(AgNP) najcesée su koriSteni nanomaterijali, posebno u poljoprivredi i proizvodnji hrane [1,2].
Medutim, otpusStanje AgNP u vodu ili tlo dovodi u pitanje njihov utjecaj na bioloSke sustave, a posredno
i na ljudsko zdravlje, bududéi da se kroz biljke mogu transportirati u hranidbeni lanac [3]. U ovom radu,
in vitro uzgojene biljke duhana (Nicotiana tabacum L.) tretirane su s AgNP stabiliziranim omotacima
cetiltrimetilamonij-bromidom (CTAB) ili polivinilpirolidonom (PVP) i ionskim srebrom (AgNOs) istih
koncentracija (25, 50 i 100 uM) u svrhu ispitivanja promjena u sustavu antioksidacijskih enzima.
Spektrofotometrijski su odredene aktivnosti antioksidacijskih enzima katalaze (CAT), askorbat (APX) i
pirogalol peroksidaze (PPX) i superoksid dismutaze (SOD) u ekstraktima listova nakon izlaganja AgNP
ili ionskom srebru, nakon ¢ega je provedena poliakrilamidna gel elektroforeza u nativnim uvjetima, u
svrhu odredivanja razli¢itih izoenzima i promjena u njihovim obrascima ekspresije uslijed razlicitih
tretmana. Tehnika imunoblotiranja je koristena za identifikaciju svakog od navedenih antioksidacijskih
enzima i analizu njihove razine ekspresije. Rezultati su pokazali da su najznacajnije promjene u
aktivnostima SOD-a i PPX-a uo¢ene nakon tretmana s AgNOs, dok je tretman s 100 uM AgNP-CTAB-om
pokazao najvedi porast aktivnosti CAT i SOD. Pokazalo se da forma primijenjenog srebra utjeCe na
ekspresiju razli¢itih izoenzima, dok su najznacajnije razlike primijec¢ene u obrascima izoformi APX i PPX
prilikom usporedbe tretmana Ag* i AgNP. Tretman AgNP-CTAB uzrokovao je najvedi porast ekspresije
svih antioksidacijskih enzima u usporedbi s drugim tretmanima iste koncentracije. Dobiveni rezultati
pokazuju da je oksidativni stres povezan s toksicnos¢u AgNP-a u biljkama i da se ne mozZe pripisati samo
otpustanju iona srebra.
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Tumors contain a subpopulation of cells called cancer stem cells (CSCs). They have the ability to self-
renew and generate multiple heterogeneous cell lines that create a tumor. Due to their ability to
exclude chemotherapeutics and to create metastases, it is thought that their eradication could ease
the treatment of patients with tumor. It has been shown that ascorbic acid has a cytotoxic effect on
cancer stem cells, however, its delivery can be problematic due to its low stability.

We have synthesized solid lipid nanoparticles (SLN) using the microemulsion technique [1] and
incorporated in them ascorbic acid (AA), dehydroascorbic acid (DHA), ascorbyl palmitate (AP) and
fluorescent dye coumarin-6. We have analyzed their size, zeta potential, polydispersity and their
stability with the conclusion that they are eligible for use and stable during one week. Encapsulation
efficiency of all the formulations showed that only ascorbyl palmitate is successfully incorporated into
solid lipid nanoparticles. Visualization on a fluorescent microscope confirmed cellular uptake of SLNs.
Viability of HEK293, U20S, hMSC and isolated osteosarcoma stem cells after treatment with SLNs was
tested by MTT test and IC50 values were determined.

Results showed that CSCs were more sensitive to treatment with SLN-AP than with ascorbic acid in
free form. This shows the potential of ascorbyl palmitate-incorporated solid lipid nanoparticles in
cancer stem cell treatment.
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U tumorima postoji subpopulacija stanica koje su nazvane tumorskim mati¢nim stanicama (engl.
cancer stem cells, CSC). One imaju sposobnost samoobnavljanja i stvaranja heterogenih stanicnih linija
koje sacinjavaju tumor. S obzirom na njihovo svojstvo izbacivanja kemoterapeutika i sposobnost
stvaranja metastaza, smatra se da bi se upravo njihovim uklanjanjem moglo lakse pristupiti lije¢enju
tumora u pacijenta. Pokazano je kako askorbinska kiselina ima citotoksi¢an utjecaj na tumorske
maticne stanice, ali je doprema askorbinske kiseline problemati¢na zbog njene nestabilnosti.

Stoga smo sintetizirali lipidne nanocestice (SLN) koriStenjem tehnike mikroemulzija [1] te smo u te
lipidne nanocestice upakirali askorbinsku kiselinu (AA), dihidroaskorbinsku kiselinu (DHA), askorbil
palmitat (AP) te fluorescentnu boju coumarin-6. Analizirali smo promjer, zeta potencijal, polidisperzitet
i stabilnost nanocestica te smo utvrdili da su karakteristike SLN povoljne za uporabu te da su stabilne
tijekom 1 tjedna. Provjerili smo ugradnju AA, DHA i AP te smo utvrdili da se samo AP uspjeSno ugraduje
u SLN. Ulazak SLN u stanice je potvrden tretmanom stanica sa SLN-coumarin 6 te vizualizacijom
pomocu fluorescentnog mikroskopa. SLN smo testirali na stanicama HEK293, U20S, hMSC i na
izoliranim tumorskim mati¢nim stanicama izoliranim osteosarkoma. Ispitali smo vijabilnost navedenih
stanica metodom MTT nakon izlaganja askorbatu iz AA, DHA i SLN-AP te dobili ICso vrijednosti.
Usporedili smo rezultate tretmana te utvrdili da je osjetljivost CSC na askorbat veca kada se tretira SLN-
AP nego askorbinskom kiselinom u slobodnom obliku. To ukazuje na potencijal u koriStenju ¢vrstih
lipidnih nanocestica s ugradenim askorbil palmitatom u tretmanu tumorskih mati¢nih stanica.
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The noble crayfish Astacus astacus L. is a native European freshwater species whose contemporary
distribution and genetics have been shaped by geo-climatic events (i.e. Pleistocene glaciations) and
anthropogenic impacts (i.e. translocations, pollution, invasive species). Previous studies revealed that
this species harbours highest genetic diversity in the south-eastern Europe, where it survived
Pleistocene glaciations [1, 2]. Strong anthropogenic pressure onto its habitats, the presence of non-
indigenous invasive crayfish species and climate change are the main reasons for populations decline,
therefore the noble crayfish is recognized as threatened and protected by national and international
legislation. Maintenance of genetic diversity of a native species in order to protect their adaptive
potential is one of the pivotal conservation genetics goals. Guarding in mind declines in population
numbers and sizes that cause loss of genetic diversity, we aimed to reveal genetic diversity and
structure of the noble crayfish populations in Croatia and identify local genetic hotspots. For that
purpose, we used 422 crayfish from 18 populations and 15 recently developed microsatellite loci [3].
Microsatellite analyses revealed moderate level of genetic diversity and differentiation among studied
populations reflecting long periods of isolation with restricted gene flow. Moreover, relatively high
genetic diversity within populations was recorded. Sampled populations represented two distinct
genetic clusters. Results of genetic characterisation will have enabled selection of suitable donor
populations for future restocking and/or reintroduction programs. The obtained results help
identification of populations and areas with the highest conservation value which should be given the
highest priority in protection.
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Plemeniti rak Astacus astacus L. je nativna europska slatkovodna vrsta ¢ija je danasnja distribucija i
genetska raznolikost oblikovana proslim geo-klimatskim dogadajima (npr. pleistocenskim glacijacima)
i antropogenim utjecajem (translokacije, onecis¢enje, invazivne vrste). Prijasnjim istraZivanjima
utvrdeno je da ova vrsta posjeduje najveéu genetsku raznolikost na podrucju jugoisto¢ne Europe gdje
je prezivjela pleistocenske oledbe [1, 2]. Snazan antropogeni pritisak na stanista, prisutnost stranih
invazivnih vrsta rakova i klimatske promjene su glavni razlozi smanjenja populacija, stoga je plemeniti
rak prepoznat kao ugroZen te je zasti¢en nacionalnim i medunarodnim zakonodavstvom. Ocuvanje
genetske raznolikosti i adaptivhog potencijala autohtonih vrsta jedan je od klju¢nih ciljeva
konzervacijske genetike. Imajuéi u vidu pad broja i velic¢ina populacija koji uzrokuju gubitak genetske
raznolikosti, cilj ovog istrazivanja bio je utvrditi genetsku raznolikost i populacijsku strukturu
plemenitog raka u Hrvatskoj te identificirati lokalna ZariSta genetske raznolikosti. Ukupno su
uzorkovana 422 raka iz 18 populacija, a genetska raznolikost analizirana je pomod¢u 15 nedavno
razvijenih mikrosatelitnih biljega [3]. Analize mikrosatelitnih lokusa otkrile su srednju razinu genetske
raznolikosti i diferencijacije proucavanih populacija Sto ukazuje na duga razdoblja izolacije s
ogranicenim protokom gena. Takoder, zabiljeZena je relativno visoka genetska raznolikost izmedu
jedinki unutar populacija. Uzorkovane populacije predstavljaju dva razli¢ita genetska klastera. Rezultati
genske karakterizacije omogudit ¢e odabir prikladnih donorskih populacija za buduée programe
repopulacije i/ili reintrodukcije. Dobiveni rezultati omogucuju identificiranje populacija i podrucja s
najveéom konzervacijskom vrijedno3¢u kojima treba dati najvisi prioritet u zastiti.
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Head and neck squamous cell carcinomas (HNSCC) are the sixth most common cancer worldwide
caused either by tobacco and alcohol abuse (HPV-negative) or HPV infections, mostly HPV16 type [1].
HPVs are small non-enveloped double stranded DNA viruses linked to almost 100% of cervical cancers,
70% of anogenital cancers, 40-60% of oropharyngeal SCC (OPSCC) and 5% of non-OPSCC [2]. HPV-
induced malignancies depend on the co-action of two major viral oncoproteins, E6 and E7, which
interact with a number of cellular proteins [3], including tumor suppressors, p53 and pRb, respectively.
The process from initial infection to development of malignancy is well understood in cervical area,
but is yet under-investigated in tonsillar tissue that, interestingly, shows histological similarities to the
cervical mucosa. Currently, p16, a widely used marker for HPV infection seems to be overexpressed
both in, HPV-negative and HPV-positive OPSCCs, and thus it should be used only if supported with HPV-
genotyping [1]. Therefore, numerous groups are constantly trying to find more reliable biomarkers for
predicting disease development or distinguishing HPV-positive from HPV-negative tumors. Other
cellular targets of HPV E6, tumor suppressors and cell polarity regulators DLG1 and SCRIB, were
investigated in the development of cervical cancer. Some studies suggest that DLG1 expression and
cellular localization varies in the HPV-associated lesions [4] and that DLG1 may play an important role
in the progression of low-grade cervical intraepithelial lesions [5]. We used immunohistochemical
analysis to determine the expression and localization of DLG1 and SCRIB in HPV16-positive and HPV-
negative OPSCC samples, which could help enlighten the process of HPV-induced carcinogenesis in
head and neck area. DLG1 and SCRIB seem to be predominantly mislocalized from membranes to the
cytoplasm in tumors regardless of HPV status. Interestingly, the expression of SCRIB appears to be
down-regulated in HPV-positive and in poorly differentiated HPV-negative cancers graded 3/3.
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Karcinomi plocastog epitela glave i vrata (HNSCC) Sesti su najceséi karcinomi u svijetu uzrokovani
prekomjernom uporabom duhana i alkohola (HPV-negativni) ili HPV infekcijama, uglavhom tipom
HPV16 [1]. HPV su mali DNA virusi bez ovojnice koji su povezani s gotovo 100% slucajeva raka vrata
maternice, 70% anogenitalnih karcinoma, 40-60% karcinoma plocastih stanica orofarinksa (OPSCC) i
5% karcinoma drugih epitelnih stanica u podrucju glave i vrata [2]. HPV-inducirane malignosti
posljedica su suradnje dvaju glavnih virusnih onkoproteina, E6 i E7, koji interagiraju s velikim brojem
stani¢nih proteina [3], ukljucujuci tumor supresore, p53 i pRb. Proces od inicijalne infekcije do razvoja
malignosti dobro je poznat u vratu maternice, ali je joS uvijek nedovoljno istrazen u tonzilama koje,
zanimljivo, pokazuju histologke sli¢nosti sa sluznicom vrata maternice. Cini se kako je protein p16,
Siroko koristeni biljeg za HPV infekciju, prekomjerno eksprimiran u HPV-negativnim i HPV-pozitivhim
OPSCC, pa bi ga trebalo koristiti samo uz genotipizaciju HPV-a [1]. Stoga brojne skupine neprestano
pokusavaju pronaéi pouzdanije biomarkere za predvidanje razvoja bolesti ili razlikovanje HPV-
pozitivnih od HPV-negativnih tumora. Druge stani¢ne mete proteina E6, tumor supresori i regulatori
stani¢ne polarnosti DLG1 i SCRIB istraZeni su u procesu razvoja raka vrata maternice. Prema rezultatima
pojedinih istrazivanja Cini se kako se ekspresija i stani¢na lokalizacija proteina DLG1 razlikuju u lezijama
povezanim s HPV-om [4] te kako DLG1 moZe imati vaznu ulogu u progresiji cervikalnih intraepitelnih
lezija niskog stupnja (LSIL) [5]. U ovom istraZivanju, proveli smo imunohistokemijsku analizu kako bismo
odredili razinu ekspresije i lokalizaciju oba proteina, DLG1 i SCRIB u HPV16 pozitivnim i HPV negativnim
uzorcima OPSCC, $to bi moglo pomodi u rasvjetljavanju procesa karcinogeneze izazvane HPV-om u
podrucju glave i vrata. Nasi rezultati pokazuju da u tumorima, neovisno o HPV statusu dolazi do
promjene lokalizacije oba proteina DLG1 i SCRIB. Zanimljivo, ¢ini se i kako u HPV pozitivnim te u slabo
diferenciranim HPV negativnim karcinoma stupnja 3/3 dolazi do potpunog gubitka proteina SCRIB.
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Proper cell adhesion is crucial for many cellular processes, such as cell migration, phagocytosis and
differentiation [1]. In the migrating Dictyostelium discoideum cells, transient stationary adhesion foci
form on the ventral cell surface underneath the cell body and the pseudopods [2]. These adhesion foci
can be discerned from the F-actin-containing puncta presumably involved in transmitting the traction
forces to the substratum [3,4]. The adhesion foci contain a number of proteins homologous to those
involved in adhesion in higher eukaryotes, such as talin, paxillin, Rap1, and others [2,4,5]. IqgC is a
RasGAP protein, which inactivates small GTPase RasG in D. discoideum by stimulating the hydrolysis of
GTP bound to its active form. We recently showed that IggC plays an important role in the regulation
of large-scale endocytosis [6]. During cultivation in cell-culture dishes, we noticed that IggC-null cells
easily detach from the plastic surface, indicating that IqgC might be involved in the regulation of cell
adhesion to the underlying substrata. We therefore proceeded to investigate the involvement of IqgC
and its potential interactors in this process. Strength of the cell adhesion to the substratum in wild-
type and lggC-null cells was compared by the shaking assay, which confirmed that cells lacking IqgC
are defective in the cell-substratum adhesion, an effect which could be rescued by expressing
recombinant IggC in IggC-null cells. Cell tracking experiments showed that less adhesive IqgC-null cells
migrate faster than wild-type. TIRF (total internal reflection fluorescence) microscopy of cells
expressing fluorescently labeled IqgC together with paxillin B or a probe for F-actin demonstrated that
lqgC localizes to the paxillin B-containing adhesion foci. The pathways involved in the regulation of cell
adhesion in D. discoideum are not yet fully elucidated, but it is hypothesized that the small GTPase
Rapl is one of the key regulatory proteins [5,7,8]. Indeed, Rap1 was identified in the IggC interactome
as a potential IggC binding partner and here we confirmed a direct interaction between IqgC and Rap1l
using pull-down and BiFC assays. Here we show that IqgC protein is a positive regulator of the cell
adhesion to the underlying substratum in Dictyostelium discoideum. Based on the presented results,
we hypothesize that IqgC regulates adhesion via binding to small GTPase Rap1.
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Pravilna adhezija eukariotskih stanica je nuzna za odvijanje fundamentalnih stani¢nih procesa, kao sto
su migracija, fagocitoza i diferencijacija [1]. Na ventralnom dijelu stanice Dictyostelium discoideum koja
se kre¢e moguce je mikroskopijski razlikovati dvije vrste stacionarnih struktura. Jedno su strukture koje
se obi¢no naziva fokalnim adhezijskim strukturama te sadrZe razne homologe proteina sisavaca
uklju€enih u nastanak fokalnih adhezija, kao $to su paxilin, talin, Rap1 i drugi[2,4,5]. Druga vrsta sli¢nih
struktura su akumulacije filamentoznog (F-) aktina koje se povezuju sa silama trakcije [3,4]. Protein
IggC spada u porodicu proteina RasGAP te inaktivira malu GTPazu RasG u D. discoideum stimulacijom
hidrolize GTP-a vezanog za aktivni oblik GTPaze. Nedavnim istrazivanjem smo pokazali kako 1ggC ima
vaznu ulogu u regulaciji endocitoze na velikoj skali [6]. Tijekom uzgoja stanica deficijentnih za protein
IggC primijetili smo da se stanice lagano ispiru s plasticne povrSine petrijevih zdjelica, Sto je bila
indikacija da je lgqgC ukljucen u regulaciju adhezije stanica za supstrat. Usporedili smo snagu adhezije
stanica divljeg tipa i IggC-deficijentnim stanica ekperimentima rotacijske tresnje i potvrdili da stanice
deficijentne za lggC imaju defekt u ovom procesu, Sto se moze ponistiti ponovnom ekspresijom
rekombinantnog IqgC-a. Mikroskopijom tamnog polja smo pokazali da slabije adhezivne IggC-
deficijentne stanice migriraju brze nego divlji tip. Mikroskopija TIRF (totalna interna refleksija
fluorescencije) sa stanicama koje simultano eksprimiraju fluorescentno obiljezeni IggC i paxilin B ili
probu za F-aktin potvrdila je da IqgC lokalizira u adhezijske tocke. Signalni putevi ukljuceni u regulaciju
stani¢ne adhezije u D. discoideum jo$ uvijek nisu u potpunosti razjasnjeni, ali smatra se da je jedan od
glavnih regulatora mala GTPaza Rap1l [4,7,8]. Taj protein smo pronasli u interaktomu proteina IqgC,
kao jedan od potencijalnih veznih partnera. Nadalje, koristeéi tehnike pull-down i BiFC (bimolekularna
komplementacija fluorescencije) potvrdili smo interakciju proteina IqgC i Rapl. Ovim istrazivanjem
pokazujemo da je lggC pozitivni regulator adhezije stanice za supstrat po kojem se kre¢e u amebi
Dictyostelium discoideum. S obzirom na rezultate eksperimenata, predlazemo da IqgC regulira adheziju
vezanjem za malu GTPazu Rap1.
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The term "stress" describing a feeling of emotional or physical tensions and exhaustion is nowadays
often encountered [1]. It is an established fact that during the periods of stress there is dysregulation
of hypothalamic- pituitary-adrenal (HPA) axis leading to raised levels of serum cortisol, “stress
hormone” which is involved in many metabolic and immunomodulatory processes [2]. In the last few
decades, music has been studied as a non-pharmacological and non-invasive modality known for its
calming effect and recognized as a good method of stress reduction [3].

The main goal of this study is to detect and compare cortisol levels in pregnant women in relation to
free time spent in listening and creating music. The assumption is that subjects with a higher frequency
of musical activities should have better values of biochemical parameters and maintain a normal Body
Mass Index (BMI). The research will be conducted on data collected during the implementation of the
project "Croatian Island’s Birth Cohort Study (CRIBS)" in order to clarify the related factors in the
context of the metabolic syndrome that affects an increasing part of the population. Analyzed samples
are serum specimens collected from healthy pregnant women in Split-Dalmatia County (Croatia). An
analytical protocol for the determination of cortisol in human serum by High-performance liquid
chromatography (HPLC) was implemented. Preliminary results revealed a statistically significant
moderate negative association between cortisol levels and leisure time (i.e., creating and listening to
music) during (p<0.05) and after pregnancy (p<0.05) on mainland, where more frequent exposure to
music is associated with lower cortisol level. There is no significant association between cortisol and
exposure to music on islands.
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Pojam “stres” se danas Cesto susreée, a oznacava iscrpljenost uzrokovanu dusevnim ili tjelesnim
preopterecenjem organizma [1]. Utvrdeno je da tijekom stresnih razdoblja dolazi do disregulacije osi
hipotalamus-hipofiza-nadbubreZna Zlijezda (HPA) sto dovodi do povecane razine kortizola, takozvanog
“hormona stresa” koji sudjeluje u mnogim metabolickim i imunomodulacijskim procesima [2].
Posljednjih desetljeéa glazba se proucava kao nefarmakoloska i neinvanzivna metoda snizavanja stresa,
poznata po svom smiruju¢em ucinku [3].

Glavni cilj ovog istrazivanja je detekcija i povezanost razine kortizola u trudnica s provodenjem
slobodnog vremena u stvaranju i slusanju glazbe. Pretpostavka je da bi ispitanice s vecom ucestalos$cu
glazbenih aktivnosti trebale imati bolje vrijednosti biokemijskih parametara i odrzavati normalan
indeks tjelesne mase (BMI). IstraZivanje ¢e se provoditi na podacima prikupljenim tijekom provedbe
projekta “Kohortna studija rodenih na isto¢nojadranskim otocima (CRIBS)” kako bi se razjasnili
¢imbenici povezani u kontekstu metaboli¢ckog sindroma koji zahvaca sve veéi dio populacije. Analizirani
su uzorci seruma prikupljeni od zdravih trudnica u Splitsko-dalmatinskoj Zupaniji (Hrvatska).
Primijenjen je analiticki protokol za odredivanje kortizola u humanom serumu tekucinskom
kromatografijom visoke ucinkovitosti (HPLC). Preliminarnim rezultatima utvrdena je statisticki
znacajna umjerena negativna povezanost kortizola i provodenja slobodnog vremena (stvaranjem i
slusanjem glazbe) tijekom trudnoce (p<0.05) i nakon trudnoce (p<0.05) na kopnu. Veéa izloZzenost
glazbi povezana je s niZzom razinom kortizola. Nije utvrdena statisticki znac¢ajna povezanost kortizola i
izloZzenosti glazbi na otocima.
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The genus Veronica L. is the largest genus of the Plantaginaceae family and in Croatia about 40 species
can be found in various habitats. Some species of this genus, especially V. officinalis have been used in
folk medicine for the treatment of colds, respiratory diseases, laryngopharyngitis, cough, hernia,
cancer, as a diuretic and in the treatment of wounds [1]. According to previous studies, plants of the
genus Veronica are a potential source of nutrients and functional substances with a variety of biological
effects [2]. The aim of this study was to investigate differences in the composition of free volatile
compounds of essential oils and hydrosols of the species Veronica austriaca ssp. jacquinii (Baumg.) Eb.
Fish. and Veronica saturejoides Vis. ssp. saturejoides and to determine the antioxidant activity of the
isolated extracts. From the essential oils of selected species, we isolated and identified free volatiles
and statistically analyzed the results by using PCA to see which of the isolated extracts were more
similar to each other and to relate the results with antioxidant activity. The components of the
essential oils and hydrosols were analyzed by gas chromatography (GC-MS and GC-FID instrument) [3].
In both species the major component of the oil is hexahydropharnesyl acetone, while in the hydrosols
of Veronica saturejoides Vis. ssp. saturejoides species, the major component was trans-p-mentha-1(7),
8-dien-2-ol and in Veronica austriaca ssp. jacquinii, it was methyl eugenol. For each isolate, antioxidant
activity was examined using two methods, ORAC (Oxygen Radical Absorbance Capacity Assay) and
DPPH (2,2-diphenyl-1-picrylhydrazyl) solution) [3]. Samples of essential oils isolated from Veronica
saturejoides Vis. ssp. saturejoides showed stronger antioxidant activity by both tested methods at
concentration of 10 mg of essential oil per mL of acetone. The antioxidant activity of the hydrosols
proved to be similar in all tested samples for both tested plants according to both ORAC and DPPH
methods. It is expected that the antioxidant activity of the hydrosol is lower than that of the oil, since
hydrosols contain less active substances than the essential oils.
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Rod Veronica L. je najveci rod porodice Plantaginaceae, a u Hrvatskoj je rasprostranjeno oko 40 vrsta
na raznolikim stanistima. Neke vrsta ovoga roda, a posebno V. officinalis, koristile su se u narodnoj
medicini za lijeCenje prehlade, respiratornih bolesti, laringofaringitisa, kaslja, kile, raka, kao diuretik te
u lije€enju rana [1]. Prema dosadasnjim istrazivanjima, biljke roda Veronica su potencijalni izvor
nutraceutika i funkcionalnih tvari sa Sirokim spektrom bioloskih djelovanja [2]. Cilj ovog istrazivanja je
ustanoviti razlike u sastavu slobodnih hlapljivih spojeva eteri¢nih ulja i hidrolata vrsta Veronica
austriaca ssp. jacquinii (Baumg.) Eb. Fisch. i Veronica saturejoides Vis. ssp. saturejoides te ispitati
antioksidativnu aktivnost izoliranih ekstrakata. 1z etericnih ulja odabranih vrsta izolirali smo i
identificirali slobodne hlapljive tvari te rezultate statisticki obradili PCA analizom da bismo vidjeli koji
su od izoliranih ekstrakata sli¢nija jedni drugima te povezali rezultate sa pokazanom antioksidativhom
aktivnosti. Komponente etericnih ulja i hidrolata su analizirane plinskom kromatografijom (aparatima
GC-MS i GC-FID) [3]. Za obje vrste glavna komponenta ulja je heksahidrofarnezil aceton, dok je za
hidrolate vrste Veronica saturejoides Vis. ssp. saturejoides glavna komponenta trans-p-menta-1(7),8-
dien-2-ol, a za Veronica austriaca ssp. jacquinii metil eugenol. Za svaki izolat ispitana je antioksidativna
aktivnost pomocu dvije metode, ORAC (Oxygen Radical Absorbance Capacity Assay) i DPPH ((2,2-
diphenyl-1-picrylhydrazyl) otopina) [3]. Uzorci etericnih ulja izoliranih iz vrste Veronica saturejoides
Vis. ssp. saturejoides pokazali su jace antioksidativho djelovanje za obje testirane metode s
koncentracijom 10 mg eteri¢nog ulja/mL acetona. Antioksidativna aktivnost hidrolata se pokazala
slicnom u svim ispitanim uzorcima za obje istraZivane biljke i prema ORAC i prema DPPH metodi.
Antioksidativna aktivnost hidrolata je ocekivano manja nego aktivnost ulja s obzirom da se u hidrolatu
nalazi manje aktivnih otopljenih tvari nego u etericnom ulju.
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Prenatal exposure to acute hypoxia can cause developmental disturbances due to hypoxic-ischemic
brain injury. Studies on rat models are necessary for a better understanding of the underlying
pathological mechanisms of hypoxia and their effects on behavior [1, 2]. The aim of this study was to
determine possible behavioral changes (locomotion, learning, anxiety-like, exploratory and social
behavior) and analyze brainstem catecholamine levels in a rat non-invasive neonatal hypoxia model,
which mimics mild midgestational hypoxic brain injury in humans. 16 experimental Wistar Han rats (8
females, 8 males) were exposed to normobaric hypoxic conditions (8% 0,,92% N,), in a warm (= 27°C)
normobaric chamber, for 2 hours on the first postnatal day (PND1). At the same time 15 control rats
(8 females, 7 males) were kept under normoxic conditions (21% O,, 78% N;). From PND33 to PND45
rats underwent the battery of behavioral tests: open field, hole-board, T-maze and social choice. On
PND50 rats were sacrificed, and brainstem samples were collected for 3-CAT ELISA. In comparison to
the control group, hypoxic rats displayed highly significant increase in the number of rearings in the
open field test, which was accompanied by significantly increased levels of dopamine in the brainstem,
showed by 3-CAT ELISA. With this experiment we demonstrated that acute hypoxia can induce very
subtle changes in behavior which may arise because of the dopamine imbalance. Increased number of
rearings can indicate disturbed spatial mapping in the hippocampus, the function of which can be
disrupted by increased dopamine stimulation [3].
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Prenatalna izloZenost akutnoj hipoksiji moZe uzrokovati poremeéaje u razvoju uslijed hipoksi¢no-
ishemijske ozljede mozga. IstraZivanja na Stakorskim modelima neophodna su za bolje razumijevanje
osnovnih patoloskih mehanizama hipoksije i njihovih ucinaka na ponasanje [1, 2]. Cilj ovog istrazivanja
bio je utvrditi moguce promjene u ponasanju (kretanje, ucenje, anksioznost, istrazivacko i drustveno
ponasanje) i analizirati razinu katekolamina u moZdanom deblu u neinvazivhom Stakorskom
neonatalnom modelu hipoksije koji oponasa blagu hipoksi¢nu ozljedu mozga kod ljudi. 16 pokusnih
Stakora Wistar Han (8 Zenki, 8 muzZjaka) bilo je izloZeno uvjetima normobari¢ne hipoksije (8% 02, 92%
N2), u toploj (= 27 ° C) normobari¢noj komori, tijekom 2 sata prvog postnatalnog dana (PND1 ).
Istodobno je 15 kontrolnih Stakora (8 Zenki, 7 muZjaka) bilo u normoksi¢nim uvjetima (21% O,, 78%
N,). Od PND33 do PND45 stakori su prosli niz testova ponasanja: test otvorenog polja, test ploce s
rupama, T-labirint i test drustvenog odabira. Na PND50 Stakori su Zrtvovani, a uzorci mozdanog debla
prikupljeni su za 3-CAT ELISA. U usporedbi s kontrolnom skupinom, hipoksi¢ni Stakori pokazali su
znacajan porast broja propinjanja u testu otvorenog polja, Sto je popra¢eno znacajno povecanom
razinom dopamina u mozdanom deblu, pokazano 3-CAT ELISA testom. Ovim pokusom pokazali smo da
akutna hipoksija moze izazvati vrlo suptilne promjene u ponasanju koje mogu nastati zbog neravnoteze
dopamina. Povecani broj propinjanja moZe ukazivati na poremeceno prostorno mapiranje u
hipokampusu, ¢ija funkcija moze biti poremecena zbog pojacane stimulacije dopaminom [3].
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Attenuated mumps virus (Mumps orthorubulavirus, family Paramyxoviridae) is a promising candidate
for the basis of recombinant vector vaccines because it elicits a sustained immune response and does
not cause alterations in the host genome. Paramyxoviruses have single-stranded, nonsegmented,
negative-sense RNA genome which is encapsidated by the nucleocapsid protein (NP) and further
associated with RNA-dependant RNA polymerase (RdRp) consisting of phosphoprotein (P) and large
protein (L). Transcription and replication of paramyxoviruses is mediated by the RdRp, which means
that a successful production of virions in the host cell requires the presence of viral genome and
simultaneous expression of proteins NP, P and L.

For the production of mumps recombinant virus (vMRV2) and recombinant vector vaccines based on
vMRV2 we are using a reverse genetics technology called rescue. This method is based on co-
transfection of BSRT7 cells with four different plasmids: three expression plasmids that encode NP, P
or L proteins and a plasmid with full-length genome of mumps vaccine strain L-Zagreb which does or
does not include additional genes. We are using this technology to construct vector vaccines for
hepatitis C virus (HCV) and human respiratory syncytial virus (RSV). For RSV vector vaccine, sequence
encoding the ectodomain of RSV F protein fused to transmembrane and cytoplasmic region (TMD/CD)
of mumps F protein was cloned into the genome of vMRV2. For HCV vaccine, we have inserted a)
genomic region of HCV E1 and E2 proteins; or b) sequences encoding ectodomains of HCV E1 and E2
proteins fused to TMD/CD region of mumps F protein. We expect that RSV and HCV genes will be
expressed in infected cells and proteins with the addition of TMD/CD of mumps F protein will be
incorporated in viral particles.

By using rescue, we have produced recombinant viruses vMRV2 and vF RSV-MRV2 (vector vaccine for
RSV); rescue for vCE1E2 HCV-MRV2 (vector vaccine for HCV, plasmid a) and vEIE2TMD HCV-MRV2
(plasmid b) is currently in progress. Viruses vMRV2 and vF RSV-MRV2 were propagated in Vero cell
line, virus titer was determined and whole genome sequences were confirmed by next generation
sequencing.
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Atenuirani virus mumpsa (Mumps orthorubulavirus, porodica Paramyxoviridae) obecéavajuéi je
kandidat za bazu rekombinantnih vektorskih cjepiva jer izaziva dobar imunoloski odgovor i ne uzrokuje
alteracije u genomu domadina. Genom paramiksovirusa graden je od negativhe jednolancane
nesegmentirane RNA koja stvara kompleks s nukleokapsidnim proteinom (NP), a na kompleks je vezana
RNA-ovisna RNA polimeraza (RdRp) gradena od fosfoproteina (P) i velikog proteina (L). Transkripcija i
replikacija paramiksovirusa ovisi o aktivnosti kompleksa RdRp te je za nastanak viriona u stanici
potrebna prisutnost ne samo virusnog genoma nego i proteina NP, P i L.

Za proizvodnju rekombinantnog virusa mumpsa (VMRV2) i vektorskih cjepiva temeljenih na vMRV2 u
nasem laboratoriju se koristi tehnologija reverzne genetike, tzv. postupak rescue. Metoda se bazira na
istovremenoj transfekciji stanica BSRT7 s Cetiri plazmida: tri su ekspresijska i sadrZze gene za proteine
NP, P ili L, a Cetvrti sadrzi kompletni genom virusa mumpsa cjepnog soja L-Zagreb u koji mogu biti
umetnuti dodatni geni. Ovu tehnologiju koristimo za dizajn vektorskih cjepiva za virus hepatitisa C
(HCV) i ljudski respiratorni sincicijski virus (RSV). Cjepivo za RSV dizajnirano je na nacin da smo u genom
cjepnog soja ugradili sekvencu za ektodomenu proteina F RSV-a fuzioniranu na citoplazmatsku i
transmembransku domenu (TMD/CD) proteina F mumpsa. Cjepivo za HCV konstruirano je tako da smo
u genom mumpsa ugradili a) gensku regiju proteina E1 i E2 virusa HCV-a; ili b) sekvence ektodomena
proteina E1 i E2 HCV-a fuzionirane na TMD/CD proteina F mumpsa. O¢ekujemo da ¢e geni RSV-a i HCV-
a biti eksprimirani u inficiranim stanicama, a proteini koji posjeduju TMD/CD proteina F virusa mumpsa
¢e biti i inkorporirani u virusne Cestice.

Postupkom rescue dobili smo rekombinantne viruse vMRV2 i vF RSV-MRV2 (vektorsko cjepivo za RSV);
rescue za vCE1E2 HCV-MRV2 (vektorsko cjepivo za HCV, plazmid pod a) i VEIE2TMD HCV-MRV2
(plazmid pod b) je u tijeku. Virusi vMRV2 i vF RSV-MRV2 umnozZeni su na stanicama Vero, odreden im
je titar, a sekvence cijelih virusnih genoma odredene su sekvenciranjem nove generacije.
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S-adenosylhomocysteine hydrolase (AHCY) deficiency is a disorder caused by lowered enzymatic
activity of AHCY protein due to the mutations in AHCY gene. AHCY has a key role in proper functioning
of the methionine cycle in the cell, therefore the lack of AHCY function causes severe metabolic
disorder. [1] Since AHCY is a single enzyme that hydrolyses SAH (S adenosylhomocysteine), a strong
inhibitor of cellular metiltransferases, it has a central role in maintaining the methylation status of the
cell. [2] Clinical presentation of this potentially lethal disorder includes a combination of muscular,
neurological and hepatic disorders. [3] Despite the essential activity of AHCY, changes in molecular and
cellular mechanisms in the state of AHCY deficiency have so far been poorly investigated. [4] Proper
activity of AHCY is essential for maintaining the cellular methylation potential, which is determined by
the ratio of the S-adenosylhomocysteine (SAH) and S-Adenosylmethionine (SAM) metabolites. The
importance of rapid removal of SAH by AHCY has been underscored by the discovery of AHCY
deficiency in humans [5] The aim of this research was the analysis and understanding of molecular and
cellular roles of AHCY. In order to detect potential biomarkers for this disease in the future, we
established lentivirus-delivered stable gene silencing by RNAi in 3 cell lines (MCF7, SW480, HEK293T)
and used western method for protein analysis and RNA seq for transcriptome analysis. The goal was
to address questions regarding the molecular pathology of AHCY deficiency to which answers are
lacking in the context of differential gene expression and deciphering molecular protein networks and
pathways. Western analysis showed us that the key proteins involved in cell cycle regulation (CDK2,
cyclin B1, Cyclin D1), MAPK signaling proteins (Ras) and DNA damage proteins (P53, pP53) were up
regulated. While results of RNA seq analysis showed us that genes involved in NF-kappa B signaling
and oxidative stress were the most dysregulated in compare to the control. We can conclude that AHCY
dysregulation is connected with changes in MAPK signaling pathway, DNA damage pathway and cell
cycle pathway.
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Deficijencija S-adenozilhomocistein hidrolaze (AHCY) je poremecaj uzrokovan mutacijama u genu
AHCY ¢ime je smanjena aktivnost proteina AHCY. AHCY ima klju¢nu ulogu u pravilnom odvijanju ciklusa
aminokiseline metionina u stanici, stoga nedostatak njegove funkcije uzrokuje teZzak metabolicki
poremecaj. [1] Kao jedini enzim koji hidrolizira SAH, snazni inhibitor stani¢nih metiltransferaza, AHCY
ima i indirektnu ulogu u odrzavanju metilacijskog statusa stanice. [2] Klini¢ka slika ovog potencijalno
letalnog oboljenja je karakterzirana kombinacijom misiénih, neuroloskih i jetrenih poremecaja. [3]
Unato¢ dokazanoj esencijalnosti AHCY, promjene u molekularnim mehanizmima stanice u stanju
nedostatka su do sada nedovoljno istrazene. [4] Ispravna aktivhost AHCY bitna je za odrzavanje
potencijala stanicne metilacije, koja se odreduje omjerom metabolita S-adenosilhomocisteina (SAH) i
S-adenosilmetionina (SAM). Vaznost brzog uklanjanja SAH pomodéu AHCY naglasena je otkricem
deficijencije AHCY [5] Cilj ovog istrazivanja bio je analizirati molekularne i stani¢ne uloge AHCY. Kako
bismo u buducénosti detektirali potencijalne biomarkere za ovo oboljenje, generirali smo stabilno
utiSane stani¢ne linije (MCF7, SW480, HEK293T) uz pomo¢ lentivirusnih Cestica i napravili western
analizu kako bismo detektirali promjene na razini proteina te RNA seq za analizu transkriptoma. Na
temelju rezutata western analize moZemo vidjeti da je poveéana kolic¢ina klju¢nih proteina ukljuc¢enih
u regulaciju stanicnog ciklusa (CDK2, cyclin B1, Cyclin D1), proteina koji sudjeluju u regulaciji aktivacije
signalizacije dna oSteéenja(P53) te proteina ukljuc¢enih u MAPK signalizaciju (Ras). Dok nam rezultati
RNA seq analize ukazuju na to da je najvise disregulirana transkripcija gena ulju¢enih u NF-kappa B
signalizaciju i oksidacijski stres u odnosu na kontrolu. MoZzemo zakljuciti da je AHCY deficijancija
povezana sa promjenama u MAPK signalnom putu, putu aktivacije oSteéenja DNA te sa regulacijom
stani¢nog ciklusa.
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Cervical cancer is one of the most common malignancies in the female population despite existing
prevention. It can be divided into two histological types: adenocarcinoma and squamous cell
carcinoma (SCC) [1]. SCC is more common and accounts for 70% of all cases [1]. The development of
cervical cancer is preceded by precancerous changes called cervical intraepithelial neoplasia (CIN) for
several years. CIN is divided into three stages: CIN1 (mild dysplasia), CIN2 (moderate dysplasia), and
CIN3 (severe dysplasia) [2]. Cervical cancer and CINs are associated with the high-risk human
papillomavirus (HPV) infection that is sexually transmitted and responsible for 90-100% of cervical
cancer cases among women, especially those over the age of 35 [1]. HPV types are clinically classified
as high-risk (HR) or low-risk (LR) in terms of their association with cancer lesions [1]. HR HPV 16 and 18
are the most common types of HPVs causing cancer [1]. Although cervical cancer can be prevented by
vaccination against HR HPVs of teenagers and young women, cytological and also by molecular
screening (Pap and/or HPV testing) of sexually active women, there are various limitation of the second
preventive measure such as unnecessarily expensive treatment and complications. Therefore, finding
new biomarkers that correlate with the degree of lesion would potentially provide better insight into
the differentiation of CIN lesions, reduce costs, and improve screening, especially in those women who
have been vaccinated. In addition, the biomarkers could aid in the triage of indeterminate cytology or
as predictive markers for identifying lesions that are most likely to progress to a high degree of cervical
neoplasia [3]. In this preliminary study, the functionality of the antibodies to cellular biomarkers, such
as cytokeratin 10, 18, 19 and protein 63 on cervical cancer cell lines and clinical samples, was examined
with the MUSE instrument using miniaturized fluorescence detection system and microcapillary
cytometry [4]. These biomarkers were examined comparatively in the normal cervical cells and in
cervical cancerous cells in order to potentially find proteins that will better distinguish tumour from
normal cells and better indicate their proliferation, prevalence and ability to progress to cancer.
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Rak vrata maternice je jedan od najcesc¢ih zlo¢udnih bolesti u Zenskoj populaciji unato¢ postojecoj
prevenciji. MoZe se podijeliti u dva histoloska tipa: adenokarcinom i karcinom skvamoznih stanica (SCC)
[1]. SCC je ceséi i Cini 70% svih slucajeva [1]. Razvoju raka vrata maternice prethode prekancerozne
promjene koje se nazivaju cervikalnom intraepitelnom neoplazijom (CIN) koje traju viSe godina. CIN
se dijeli u tri stupnja: CIN1 (blaga displazija), CIN2 (umjerena displazija) i CIN3 (teska displazija) [2]. U
pozadini raka vrata maternice i CIN-a se nalazi infekcija visokorizicnim humanim papiloma virusom
(HPV-om) koja se prenosi spolnim putem te je odgovoran za 90-100% slucajeva raka vrata maternice
medu Zenama, posebno kod onih starijih od 35 godina [1]. Tipovi HPV-a mogu se klinicki klasificirati
kao visokorizi¢ni (HR) ili niskorizi¢ni (LR) u smislu njihove povezanosti s karcinomskim lezijama [1]. HR
HPV 16 i 18 su najrasprostranjeniji tipovi HPV-a koji uzrokuju rak [1]. lako je ovo vrsta raka koji se moze
sprijeciti cijepljenjem protiv HR HPV-a kod tinejdZera i mladih Zena, citoloski i molekularnim probirom
(Papa i/ ili HPV testiranje) seksualno aktivnih Zena, ipak postoje razli¢ita ograni¢enja u sekundarnim
preventivnim mjerama poput nepotrebnog skupog lije¢enja i komplikacija. Stoga bi pronalazak novih
biomarkera koji koreliraju sa stupnjem lezije potencijalno omogucilo bolji uvid u razlikovanje CIN lezija,
smanjilo bi troSkove i poboljsalo probir, posebno u Zena koje su cijepljene. Osim toga, biomarkeri bi
mogli pomodi kod trijaze neodredene citologije ili pak kao prediktivni markeri za identifikaciju lezija
koje ¢e najvjerojatnije napredovati do visokog stupnja cervikalne neoplazije [3]. U ovom
preliminarnom istraZivanju ispitana je funkcionalnost antitijela za stanicne biljege poput citokeratina
10, 18, 19 i proteina 63 na stani¢noj liniji raka vrata maternice i klinickim uzorcima pomoc¢u MUSE
instrumenta koji koristi minijaturiziranu fluorescentnu detekciju i mikrokapilarnu citometriju [4]. Ovi
biomarkeri su ispitani usporedno u normalnim stanicama i tumorskim stanicama vrata maternice kako
bi se potencijalno pronasli proteini koji ¢e bolje razlikovati tumorske od normalnih stanica i bolje
ukazati na njihovu proliferaciju, zastupljenost i mogucnost da napreduju do raka.
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Streptomyces is the largest genus within the phylum Actinobacteria. These filamentous gram-positive
bacteria are best known as producers of various secondary metabolites, including more than two-
thirds of the natural antibiotics used in medicine, biotehnology and agriculture. Streptomyces have
avery complex life cycle that begins with spore germination and the formation of vegetative mycelium
from which grow areal hyphae that eventually differentiate into long chains of spores.

Currently our research group is investigating the functions, interactions and temporal expression of
genes important for DNA metabolism and chromosome segregation during the reproductive phase of
Streptomyces coelicolor model organism for Streptomyces genus. This bacterium contains a linear
chromosome with a large number of functional genes (7825). Although the cell division mechanisms
are similar to those found in rod-shaped bacterium such as Escherichia coli, many aspects that control
cell division and its coordination with chromosome segregation are remarkably different. We have
identified paralogous single stranded DNA-binding protein (SsbB) as one of key players in chromosome
segregation during sporulation in Streptomyces coelicolor [1]. To get a better insight into its biological
role we have investigated other proteins, such as SMC and ParAB that have been identified to
contribute to chromosome organization and distribution during Streptomyces sporulation. Our present
results indicate how these proteins participate in different cellular mechanisms that control
chromosome segregation. Next, we focused on studying segregation and condensation protein (ScpA).
This proteinis an interested candidate whose role in chromosome segregation is still not well described
[2]. Using different molecular methods, our goal was to investigate whether ScpA and SsbB participate
in the same regulatory pathway that controls chromosome segregation in the presporogenic
compartment. The result of our ongoing project will be presented and discussed.
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Streptomyces je najsiri rod unutar koljena Aktinobakterija. Ove filamentozne gram-pozitivne bakterije
najpoznatiji su proivodaci raznih sekundarnih metabolita ukljuc¢ujuéi vise od dvije trec¢ine antibiotika
koristenih u medicini, biotehnologiji i agrokulturi. Rod Streptomyces ima vrlo sloZzen Zivotni ciklus koji
zapocinje klijanjem spore te formiranjem vegetativnog micelija iz kojih izrastaju povrsinske hife koje se
na kraju diferenciraju u duge lance spora.

Trenutno nasa istrazivacka skupina istrazuje funkcije, interakcije i ekspresiju gena vainih za
metabolizam DNA i segregaciju kromosoma tijekom reproduktivne faze modelnog organizma
Streptomyces coelicolor za rod Streptomyces. Ove bakterije imaju linearan kromosom s velikim brojem
funkcionalnih gena (7825). lako su mehanizmi stanicne diobe sli¢ni onima koji se nalaze u bakteriji
poput Escherichia coli, mnogi aspekti koji kontroliraju diobu stanica i njegovu koordinaciju s
segregacijom kromosoma su izuzetno razliciti. Identificirali smo paralogni protein koji veZe
jednolanc¢anu DNA (SsbB) kao jedan od klju¢nih sudionika u segregaciji kromosoma tijekom sporulacije
u Streptomyces coelicolor [1]. Da bismo imali bolji uvid u njegovu bioloSku ulogu, istrazili smo druge
proteine, poput SMC i ParAB, za koje je utvrdeno da doprinose organizaciji i raspodjeli kromosoma
tijekom sporulacije. Nasi sadasnji rezultati pokazuju kako ti proteini sudjeluju u razli¢itim stani¢nim
mehanizmima koji kontroliraju segregaciju kromosoma. Zatim smo se usredotocili na proucavanje
segregacijskog i kondenzacijskog proteina (ScpA). Ovaj protein je interesantan kandidat cija uloga u
segregaciji kromosoma jo$ uvijek nije dobro opisana [2]. Koristenjem razlicitih molekularnih metoda,
cilj nam je bio istraziti sudjeluju li ScpA i SsbB na istom regulatornom putu koji kontrolira segregaciju
kromosoma u presporogenom odjeljku. Rezultat naseg tekudeg projekta bit ¢e predstavljen i
raspravljen.
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Large-scale endocytosis encompasses nonselective uptake of extracellular fluid or macropinocytosis
and particle uptake or phagocytosis. This evolutionary conserved, Ras-regulated process is a primary
way of feeding for amoeba Dictyostelium discoideum [1]. Wild-type D. discoideum isolates
predominantly use phagocytosis to feed on bacteria, while their macropinocytosis is not adequate to
sustain growth. On the other hand, laboratory strains have strongly upregulated macropinocytosis that
enables them to thrive in liquid medium. This is due to a deletion of a gene encoding RasGAP (Ras
GTPase activating protein) protein NF1 in axenic strains, which supresses formation of large
macropinosomes and phagosomes in wild-type strains [2]. In our previous study, we have identified a
RasG-specific GAP IqgC that negatively regulates large-scale endocytosis in axenic strain [3].
Nevertheless, deletion of iggC induced only modest increase in fluid uptake, possibly because axenic
strains already have almost maximally upregulated macropinocytosis. To investigate this, we have
generated iqgC knock-out in wild-type DdB strain and preliminary results demonstrated increased
growth rates in axenic medium. lggC strongly localizes to nascent macropinosome where it colocalizes
with active Ras [3]. However, IggC remains on the internalized macropinosome after Ras dissociated
from the vesicle. Such dynamics suggests that IqgC also functions in early macropinosome maturation,
probably in RasG-independent way. To elucidate the mechanism of IggC recruitment to
macropinosomes, we have analysed its localization in rasG™ cells. The loss of localization demonstrated
essential role of RasG in IqgC recruitment to nascent macropinosome. Next, we analysed lggC domains
required for its recruitment to the membrane during macropinosome formation and early maturation.
Examination of several fluorescent fusion proteins by confocal microscopy showed that RasGAP and
RGCT domains alone, or with adjacent N- and C- terminal ends, are not sufficient for IqgC recruitment
to macropinosomes. Since we were unable to demonstrate direct interactions between IqgC and
binding partners previously identified in a pull-down assay [3], we performed a protein-lipid overlay
assay to see if there are any lipid interactors. We showed that lggC preferentially binds to
phosphatidylinositol 3-phosphate (PI(3)P) and Pl-bisphosphates PI(4,5)P2, PI(3,5)P2 and PI(3,4)P2,
which are known to be involved in macropinosome formation and early maturation [4]. In summary,
IggC is recruited to nascent macropinosome via interaction with RasG. However, RasG is dispensable
for its retention on maturing vesicle, which is probably mediated by phosphoinositides.
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Endocitoza na velikoj skali obuhvaéa nespecifiCan unos izvanstani¢ne tekucine ili makropinocitozu i
unos cestica ili fagocitozu. Ovaj evolucijski o¢uvan proces je reguliran proteinom Ras te je primarni
oblik hranjenja amebe Dictyostelium discoideum [1]. Divlji sojevi D. discoideum dominantno se hrane
bakterijama tj. fagocitozom, dok im je makropinocitoza nedovoljna da omogudi rast u odsutnosti
bakterija. S druge strane, laboratorijski sojevi imaju znacajno pojac¢anu razinu makropinocitoze koja im
omogucuje rast u tekuéem mediju. Razlog tome je delecija gena koji kodira RasGAP (engl. Ras GTPase
activating protein) protein NF1 u akseni¢nim sojevima, a koji u divljim sojevima suprimira formiranje
velikih makropinosoma i fagosoma [2]. U prethodnom istraZzivanju smo identificirali RasGAP protein
IgeC koji je specifi¢an za RasG te negativno regulira endocitozu na velikoj skali u akseni¢nom soju [3].
Ipak, delecija iggC uzrokuje slabi porast unosa tekuéine, vjerojatno zato $to aksenicni sojevi ve¢ imaju
skoro maksimalno poja¢anu makropinocitozu. Kako bi to istrazili, kreirali smo iggC knock-out u divljem
soju DdB i preliminarni rezultati pokazuju poboljsanje rasta u akseniénom mediju. IqgC snazno lokalizira
na nascentni makropinosom gdje kolokalizira s aktivnim proteinom Ras [3]. No, IqgC ostaje na
internaliziranom makropinosomu nakon Sto je Ras vec dislocirao s vezikule. Takva dinamika sugerira
da IggC ima ulogu tijekom ranog sazrijevanja makropinosoma, koja je neovisna o njegovoj interakciji s
RasG. Kako bi razjasnili mehanizme regrutacije lqggC na makropinosome, analizirali smo njegovu
lokalizaciju u rasG stanicama. Gubitak lokalizacije pokazao je da RasG ima klju¢nu ulogu u regrutiranju
IggC na nascentni makropinosom. Dalje smo istrazili koje domene IqgC su potrebne za njegovu
regrutaciju na membranu tijekom formiranja i ranog sazrijevanja makropinosoma. Analiza lokalizacije
nekoliko skraéenih varijanti proteina fuzioniranih na fluorescentni protein konfokalnom mikroskopijom
pokazala je da same RasGAP i RGCT domene, ili u kombinaciji s amino- odnosno karboksi-krajem, nisu
dovoljne za regrutaciju lggC na makropinosome. S obzirom da nismo uspjeli pokazati direktnu
interakciju izmedu IqgC i vezujudih partnera, prethodno identificiranih afinitetnim procis¢avanjem [3],
testirali smo protein-lipidne interakcije kako bi utvrdili postoje li lipidni interaktori. Pokazali smo da
IqgC preferencijalno veZe fosfatidilinozitol (3)-fosfat (PI(3)P) i Pl-bisfosfate PI(4,5)P2, PI(3,5)P2 i
PI(3,4)P2, koji su ukljuéeni u formiranje i rano sazrijevanje makropinosoma [5]. MoZemo zakljuciti da
je RasG potreban za regrutaciju IggC na nascentni makropinosom, ali nije nuZzan za njegovo zadrzavanje
tijekom ranog sazrijevanja makropinosoma, koje je vjerojatno posredovano fosfoinozitidima.
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Atrial fibrillation (AF) is the most common persistent cardiac arrhythmia, affecting more than 1% of
population. It is characterized by rapid and disorganized atrial activation leading to impaired atrial
function, where myocardial fibrosis is one of the main factors influencing the heart pathophysiological
changes. Consequently, AF is a risk factor for embolic stroke and worsening heart failure and has been
associated with increased morbidity and mortality [1]. Significant changes in N-glycosylation are known
to occur in some of the cardiovascular diseases (CVD), of which Changes in immunoglobulin G (IgG) N-
glycome are an independent risk factor for atherosclerotic CVDs [2-3]. Given the importance of
glycosylation in CVD and the fact that no studies have been conducted on glycosylation in AF so far, a
preliminary analysis of 1gG and total plasma protein N-glycans has been performed. The aim of this
analysis was to gain insight into the status of IgG and total plasma protein N-glycans in AF, the potential
existence of a causal relationship between the abundance of certain N-glycan structures and the
degree of fibrosis, and AF recurrence after pulmonary vein isolation. IgG and total protein plasma N-
glycans were analyzed by ultra-high performance liquid chromatography with hydrophilic interactions
(HILIC-UPLC). The obtained results indicate that altered N-glycosylation occur in patients with AF,
especially in IgG N-glycans, which emphasizes the importance of immunoglobulin glycosylation and
the potential interaction between the immune response and pathophysiological changes in AF.
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Fibrilacija atrija (FA) najcesc¢a je dugotrajna srcana aritmija od koje boluje vise od 1% populacije.
Karakterizirana je brzom i neorganiziranom atrijalnom aktivacijom koja dovodi do poremecaja funkcije
atrija, gdje je fibroza miokarda jedan od glavnih ¢imbenika koji utjecu na patofizioloSke promjene srca.
Posljedi¢no, AF je faktor rizika za embolijski mozdani udar i pogorsanje zatajenja srca te je povezana s
povecanim obolijevanjem i smrtnoséu od istih [1]. Poznato je da dolazi do znacajnih promjena u N-
glikozilaciji kod nekih od kardiovaskularnih bolesti (KVB), od kojih su promjene u N-glikomu
imunoglobulina G (IgG) neovisan faktor rizika za aterosklerotske KVB [2-3]. S obzirom na vaZnost
glikozilacije u KVB i Cinjenice da do sada nisu provedena istraZivanja o glikozilaciji u FA, napravljena je
preliminarna analiza N-glikana IgG-a i ukupnih proteina plazme. Cilj ovog istraZzivanja je dobiti uvid u
status N-glikana IgG-a i ukupnih proteina plazme u fibrilaciji atrija, te utvrditi potencijalno postojanje
uzrocno-posljedi¢ne veze izmedu zastupljenosti odredenih struktura N-glikana i stupnja fibroze te
ponovne pojave FA nakon izolacije pluénih vena. N-glikani IgG-a i ukupnih proteina plazme analizirani
su visokoprotocnom metodom tekudinske kromatografije ultravisoke ucinkovitosti s hidrofilnim
interakcijama (Engl. HILIC-UPLC). Dobiveni rezultati upucuju da dolazi do promijenjene N-glikozilacije
u pacijenata s FA, posebice kod N-glikana IgG-a Sto naglasava znacaj glikozilacije imunoglobulina te
potencijalnu medusobnu interakciju izmedu imunoloskog odgovora i patofizioloskih promjena u
fibrilaciji atrija.
LITERATURNI IZVORI
[1] J. Pellman, F. Sheikh, Compr Physiol. 5 (2015) 649—665.
[2] I. Gudelj, G. Lauc, Curr Cardiovasc Risk Rep. 12 (2018)
[3] C. Menni, I. Gudelj, E. MacDonald-Dunlop, E. Mangino, J. Zierer, E. Besi¢, P. K. Joshi, |. Trbojevi¢-Akmacic, P. J.
Chowienczyk, T. D. Spector, J. F. Wilson, G. Lauc, A. M. Valdes, Circ. Res. 122 (2018) 1555-1564.

238



University of Zagreb, Faculty of Science
5. PhD Student Symposium 2021
April 24-25, 2021

MORPHOMETRIC CHARACTERISTICS AND CONDITION INDICES OF
NOBLE CRAYFISH Astacus astacus L. FROM THE PLIVA RIVER

Rajko Rolji¢, %" Radoslav Deki¢,* Avdul Adrovi¢,? Vera Nikoli¢*

1 Faculty of Science, University of Banja Luka, Mladena Stojanoviéa 2, Banja Luka, Republic of Srpska

2 Genetic Resources Institute, University of Banja Luka, Bulevar vojvode P. Bojoviéa 1A, Banja Luka, Republic of
Srpska

3 Faculty of Science, University of Tuzla, Univerzitetska 4, Tuzla, Bosnia and Herzegovina

4 Faculty of Biology, University of Belgrade, Studentski trg 16, Beograd, Serbia

* rajko.roljic@pmf.unibl.org

The protected species, the Noble crayfish (Astacus astacus) the IUCN list of endangered species,
classified in the third category (VU = vulnerable), is one of the four European species from the family
Astacidae that live in freshwater ecosystems of Bosnia and Herzegovina. The aim of this study was to
investigate the variability of selected morphometric characteristics of adult male and female crayfish
of the species Astacus astacus from the upper reaches of the Pliva river. The crayfish were sampled in
October of 2019 and then 27 individuals (20 males and 7 females) were caught. Crayfish were analyzed
fresh in the field and in the laboratory. The treatment included the measurement of 12 morphometric
features: total body length (TBL), weight (W), claw length (CLL), claw width (CLW), carapace length
(CPL), carapace width (CPW), rostrum length (ROL), rostrum width (ROW), abdominal length and width
(ABL, ABW) and telson length and width (TEL, TEW). The mean body length was 117.12 mm (+ SD 11.07;
min. 91.99 mm; max. 136 mm) in males and 111.55 mm (x SD 10.31; min. 94.77 mm; max. 126 mm) in
females. The mean recorded body weight was 47.73 g (+ SD 18.08; min. 22 g; max. 108 g) in males and
36.21 g (£ SD 10.31; min. 19.3 g; max. 44.2 g) in females. Using the linear regression method, a positive
correlation was found between body length and weight (r = 0.79), body weight and claws length (r =
0.82), as well as carapace width and body length (r = 0.9). Using the Mann-Whitney U nonparametric
test, a statistically significant difference of the analyzed morphometric parameters was found between
the sexes in CLL (p = 0.003), ROL (p = 0.046) and TEW (p = 0.02), which is explained by the pronounced
sexual dimorphism of this type of Noble crayfish. The calculated values for Fulton's condition factor
and the Crayfish constant indicate that the males are in better fitness, which is in line with the results
of previous research in Europe. Data presented in this paper can serve as a basis for further research
of Astacus astacus in this area.
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Zastic¢ena vrsta, rijecni rak (Astacus astacus) nalazi se na IUCN listi ugroZenih vrsta, svrstana u trecu
kategoriju (VU = ranjiva), jedna je od cetiri europske vrste iz porodice Astacidae koje Zive u
slatkovodnim ekosustavima Bosne i Hercegovine. Cilj ovog rada bio je istraZiti varijabilnost odabranih
morfometrijskih karakteristika adultnih muzjaka i Zenki raka vrste Astacus astacus iz gornjeg toka rijeke
Plive. Rakovi su uzorkovani u listopadu 2019. godine i tada je ulovljeno 27 jedinki (20 muzjaka i 7 Zenki).
Rakovi su analizirani u svjeZzem stanju na terenu i u laboratoriji. Obrada je obuhvatila mjerenje 12
morfometrijskih obiljeZja: totalne duZine tijela (TBL), teZzine (W), duZine klijesta (CLL), Sirine klijesta
(CLW), duZine karapaksa (CPL), Sirine karapaksa (CPW), duZine rostruma (ROL), Sirine rostruma (ROW),
duZine i Sirine abdomena (ABL, ABW) i duZine i Sirine telzona (TEL, TEW). Prosje¢na duZina tijela iznosila
je 117.12 mm (*SD 11.07; min. 91.99 mm; max. 136 mm ) kod muzjaka i 111.55 mm (+SD 10.31; min.
94.77 mm; max. 126 mm) kod Zenki. Prosjecna zabiljezena teZina tijela iznosila je 47.73 g (xSD 18.08;
min. 22 g; max. 108 g) kod muzjaka i 36.21 g (+SD 10.31; min. 19.3 g; max. 44.2 g) kod Zenki. Primjenom
metode linearne regresije utvrdena je pozitivna korelacija izmedu duZine i teZine tijela (r=0.79), teZine
tijela i duZine klijesta (r=0.82), kao i Sirine karapaksa i duZine tijela (r=0.9). Primjenom Mann-Whitney
U neparametarskog testa utvrdena je statisticki znacajna razlika analiziranih morfometrijskih
parametara izmedu spolova u CLL (p=0.003), ROL (p=0.046) i TEW (p=0.02), $to se objasnjava izrazenim
spolnim dimorfizmom ove vrste rakova. lzraCunate vrijednosti za Fultonov kondicijski faktor i
Konstantu dekapodnog raka ukazuju da su muZjaci u boljem kondicijskom stanju, sSto je sukladno sa
rezultatima dosadasnjih istrazivanja u Europi. Podaci predstavljeni u ovom radu mogu posluZziti kao
osnova za dalja istraZivanja vrste Astacus astacus na ovom podrucju.
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The mitotic spindle is a microtubule-based structure that allows accurate division of genetic material
between two daughter cells. Disruption of division mechanisms threaten cell viability or lead to cellular
transformation if not detected and eliminated. Improper establishment and maintenance of
kinetochore-microtubule attachments can give rise to erroneously attached chromosomes, which lag
in anaphase which threatens segregation fidelity [1]. Here, we investigate the importance of cell
environment for accurate chromosome segregation in epithelial healthy and cancer cell lines, based
on previous research on organoid systems [2]. By using cell micropatterning of U20S cells and growing
both U20S and MDCKII cells on fibronectin-coated coverslips in varying densities, we determined error
rates in isolated cells and cells grown in confluent monolayers. In U20S cells, chromosome bridges are
the most frequently observed error, while the occurrence of lagging chromosomes is low in both
groups of cells. Spindle geometry and interkinetochore distance are not influenced by cellular
environment. However, anaphase spindles are less well centered in tightly surrounded MDCKII cells
than in isolated ones, indicating defects in spindle positioning. Cortical actin levels are differently
influenced by cell environment depending on the cell type. Future experiments should reveal to what
extent and how forces from the cortex are transmitted via astral microtubules to the central spindle
and kinetochores.
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Mitotsko vreteno je struktura gradena od mikrotubula koja omoguduje preciznu raspodijelu genskog
materijala na stanice kceri. Poremeceni mehanizmi diobe prijete opstanku stanice ili vode
transformaciji ukoliko ih stanica ne primijeti i ukloni. Nepravilno uspostavljanje i odrZzavanje veza
izmedu mikrotubula i kinetohora moze dovesti do pogreSno prihvaéenih kromosoma koji zaostaju za
sestrinskim kinetohorama koje se razdvajaju i prijete vjernosti diobe. [1]. Na temelju saznanja
ostvarenih na sustavima organoida, istrazujemo vaznost stanicne okoline za pravilnu raspodjelu
kromosoma u zdravim i tumorskim stanicnim linijama epitela. [2]. Koristeéi metodu stani¢nog
micropatterninga na U20S stanicama te od nedavno, U20S i MDCKII stanice uzgajane na fibronektinu
u razli¢itim gusto¢ama, odredili smo pojavnost gresaka u diobi u izoliranim stanicama te stanicama u
konfluentnim jednoslojima. U U20S stanicama, najzastupljeniji su kromosomski mostovi, dok je
pojavnost kromosoma koji zaostaju u anafazi niska u obje grupe stanica. Stani¢no okruZenje ne utjece
na geometriju vretena i interkinetohornu udaljenost. Medutim, anafazna vretena u MDCKII stanicama
su losije centrirana u ¢vrsto okruzenim stanicama, nego u izoliranima Sto ukazuje da imaju defekte u
pozicioniranju vretena. Gustoca kortikalnog aktina ovisi o okruzenju i razlicito je regulirana u dvjema
tipovima stanica. Buduci eksperimenti trebaju pokazati u kojoj se mjeri i na koji nacin sile s korteksa
prenose preko astralnih mikrotubula na srediste vretena i kinetohore.
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The CYP2D6 gene is located on chromosome 22q13.1 and consists of nine exons with an open reading
frame of 1491 bp coding for a 497-amino acid protein [1]. This gene encodes CYP2D6 enzyme, which
is responsible for metabolism of 25% of clinically prescribed drugs, although accounting for around 2%
of total CYP content in the liver [2]. Due to difference in pharmacogenetic distribution of CYP2D6, we
wanted to determine a phylogeographic distribution of SNP variation in this gene.

The 1000 Genomes Project Phase 3 data on 26 worldwide populations with different genetic ancestry
were used in this study. 271 polymorphic SNPs were identified and phased into haplotypes (PHASE
v2.1). Reconstructed haplotypes were analysed using population genetics softwares in order to explore
inter- and intra-population characteristics.

In worldwide sample, 433 haplotypes were reconstructed. The highest nucleotide diversity was found
in Africa. Highest haplotype diversity was detected in African ancestry populations and lowest in East
Asian populations. Fst pairwise differences grouped East Asian populations separately from other
populations. Principal component analysis showed continental clustering for all but Central and South
American populations. Tests of neutrality showed no background selection in any of investigated
populations, while mismatch distribution suggests bottleneck effect in East Asian populations.
Haplotype distribution showed significant differences between continental population groups.
Phylogeographic differences of CYP2D6 gene suggest greater impact of demography than evolutionary
forces like selection on SNP variation in this gene.
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Gen CYP2D6 se nalazi na kromosomu 22q13.1, sadrzi 9 egzona s otvorenim okvirom ¢itanja od 1491
parova baza i kodira za protein velicine 497 aminokisleina [1]. Enzim CYP2D6 je odgovoran za
metabolizam oko 25% klinicki najéesée propisanih lijekova iako Cini samo oko 2% svih citokroma u jetri
Covjeka [2]. S obzirom na razli¢ite farmakogeneticke karakteristike gena CYP2D6, cilj ovog istraZivanja
bio je odrediti filogeografsku distribuciju polimorfizama jednog nukleotida (SNP) ovog gena.

U istrazivanju smo koristili podatke iz javno dostupne baze podataka (The 1000 Genomes Project Phase
3) iz 26 svjetskih populacija razlicitog porijekla. Pronadena je 271 SNP varijanta gena CYP2D6. Pomocu
programa Phase v2.1 rekonstruirani su haplotipovi u svrhu odredivanja intra- i interpopulacijskih
karakteristika metodama populacijske genetike.

Najveca raznolikost nukleotida gena CYP2D6 pronadena je u populacijama africkog porijekla. Na
ukupnom uzorku rekonstruirano je 433 haplotipova. Najveéa raznolikost haplotipova pronadena je u
populacijama africkog porijekla, a najmanja u populacijama Istocne Azije. Geneticke razliCitosti (Fsr)
izmedu parova populacija odvojile su populacije isto¢ne Azije od ostalih populacija. Analiza glavnih
komponenti (PCA) pokazala je kontinentalno grupiranje svih populacija osim populacija Srednje | Juzne
Amerike. Testovi neutralnosti nisu detektirali utjecaj selekcije na nijednu istraZivanu populaciju, dok
test mismatch distribution upucuje na ucinak uskog grla u populacijama Isto¢ne Azije.

Distribucija haplotipova je pokazala znacajnu razli¢itost medu kontinentalnim grupama populacija.
Filogeografske razli¢itosti gena CYP2D6 upucuju na vedéi utjecaj demografije nego evolucijskih sila
poput selekcije na varijabilnost ovog gena.
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Ageing is a complex biological process characterized by a progressive deterioration of all bodily
functions. Many theories of ageing have been proposed, with one of the most widely supported being
the theory of programmed ageing caused by the shortening of telomeres [1]. Telomeres are repetitive
sequences of DNA on the ends of the chromosomes that get shortened in every cell division [2].
Telomere DNA is bound with proteins of the shelterin complex, and together they comprise protective
caps for the ends of the DNA molecule. Shorter telomeres have been associated with an increased
morbidity and mortality risk of many age-related diseases [3].

Within the HECUBA project (CSF IP-01-2018-2497) relative telomere length (RTL) has been determined
on DNA samples of 314 very old persons (85+ years of age), with 100 young individuals (aged 20-35)
as a referent sample. DNA for all the samples was extracted from peripheral blood by the salting out
method [4]. As the sample of the long-lived individuals was collected in the period between 2007 and
2009, age at death for each individual has been determined 10 years after the initial sampling. This
data is valuable, as it enables us to compare telomere lengths between truly long-lived individuals that
had lived beyond 90 and 95 years of age, and individuals that died before reaching 90 years of age,
thus determining whether telomere length is a key component for extreme longevity.

RTL was determined by a quantitative polymerase chain reaction [5]. It is a method for amplifying
desired DNA fragments while monitoring the amplification process in real time. To determine the RTL,
two reactions were necessary — one in which specific primers were used to amplify the telomere
repeats, and the other in which the primers were specific for a beta-globin gene, a gene which has only
one copy in the human genome. RTL was expressed as a factor by which each sample differed from a
reference DNA sample in its ratio between amplified telomere DNA and amplified single copy gene
DNA [5]. This ratio is proportional to the average telomere length. Preliminary results of the statistical
analysis show that in this sample of very old individuals there is a negative correlation between RTL
and the age at death (r=-0.114; p=0.043), with longer telomeres being a negative predictor for reaching
95 years of age (p=0.024). These results indicate that in advanced age RTL is not a good biomarker of
ageing and cannot be used as a predictor for achieving extreme longevity.
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Starenje je kompleksan bioloski proces kojeg karakterizira progresivno slabljenje svih funkcija
organizma. Mnostvo je predloZenih teorija starenja, a medu njima je jedna od najbolje istrazenih ona
0 programiranom starenju uzrokovanom skracivanjem telomera [1]. Telomere su repetitivne
sekvencije DNA na krajevima kromosoma koje vezane s proteinima shelterin kompleksa ¢ine zastitne
kape na krajevima molekule DNA, a skraduju se prilikom svake diobe stanice [2]. Mnoga istrazivanja su
potvrdila povezanost kracih telomera s povecanim rizikom obolijevanja i smrti od mnogih bolesti
povezanih sa starenjem [3].

U okviru projekta HECUBA (HRZZ 1P-01-2018-2497) provedeno je odredivanje relativne duljine
telomera (RTL) na DNA uzorcima 314 osoba duboke starosti (85+ godina), dok je kao referentni uzorak
posluzila DNA 100 mladih osoba (20-35 godina). DNA svih uzoraka izolirana je iz periferne krvi
metodom isoljavanja [4]. Kako je uzorak osoba duboke starosti prikupljen u razdoblju 2007. - 2009., za
svakog od uklju¢enih nakon 10 godina utvrdena je dob smrti, Sto omogucava usporedbu duljine
telomera osoba koje su dozivjele 90. i 95. godinu Zivota u odnosu na one koje su preminule prije
navrsene 90. godine Zivota.

Relativna duljina telomera odredena je kvantitativnom lanéanom reakcijom polimerazom [5]. To je
metoda za umnoZavanje Zeljenih fragmenata DNA uz pracenje reakcije u stvarnom vremenu. Za izracun
RTL za svaki su uzorak bile potrebne dvije reakcije — reakcija u kojoj se specificnim pocetnicama
umnaZaju telomerna ponavljanja, i ona u kojoj se umnozZava gen koji se u ljudskom genomu ponavlja
samo jednom (ovdje, gen za beta-globin). RTL je izrazena faktorom koji predstavlja razliku omjera
umnoZene telomerne DNA i DNA referentnog gena mjerenih uzoraka u odnosu na referentni uzorak
[5]. Dobiveni faktor proporcionalan je prosje¢noj duljini telomera svakog ispitanika. Preliminarni
rezultati obrade podataka pokazuju da u uzorku osoba duboke starosti (85+ g.) postoji negativna
korelacija izmedu RTL i dobi smrti (r=-0,114; p=0,043), a dulje telomere su se pokazale kao negativan
prediktor za doZivljenje 95. godina starosti (p=0,024). Ovi rezultati upuéuju da u dubokoj starosti
duljina telomera nije viSe biomarker starenja organizma te ne moze posluziti kao prediktor dostizanja
ekstremne dugovjecnosti.
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S-adenosylhomocystein hydrolase (AHCY) is an enzyme that catalyzes hydrolysis of S-adenosyl-L-
homocysteine (SAH) to adenosine and homocysteine. [1] Since SAH is the product and competitive
inhibitor of all S-adenosyl methionine-dependent transmethylation reactions, its removal is crucial for
maintaining cells’ methylation potential and normal organism function. [2] Reduced AHCY activity
leads to inhibition of S-adenosyl methionine-dependent transmethylation reactions which leads to
severe metabolic disorders and pathological conditions in humans. This clinical presentation is also
characterized with increased concentrations of SAH, S-adenosyl methionine (SAM) and methionine in
plasma. This severe and hereditary metabolic disease caused by insufficient AHCY activity was
described for the first time in Croatia in 2004. [3] So far, several mutations that lead to reduced AHCY
activity have been found (R49C, R49H, G71S, D86G, A89V, Y143C, Y328D and W112Ter). To gain insight
into possible consequences on the patient’s transcriptome due to insufficient AHCY activity caused by
mutations Y328D and Y143C, RNA extracted from patient’s dermal fibroblasts was sequenced (RNA-
seq.). This was done on lllumina NextSeq System, using three biological replicas. RNA extracted from
healthy fibroblasts was used as control (WT). The obtained raw data was processed using commercially
available applications RNA-Seq alignment (lllumina, Inc.), DeSeq 2 (BaseSpace Labs.) and
iPathwayGuide (Advaita Bio). RNA-Seq alighment was used to align obtained sequences which were
then analyzed with DeSeq2 to obtain a list of differentially expressed genes. 50 differentially expressed
genes with highest absolute log2-fold change value (out of 1692 observed, with p<0,05) were analyzed
using iPathwayGuide. Cell pathways that can be assumed to be most altered in patient’s fibroblasts
are PI3K-Akt signaling pathway, focal adhesion and ECM-receptor interaction. Based on this results it
can be concluded that cell cycle regulation and synthesis of collagens, laminins and integrins is
disturbed in patient’s fibroblasts. Disturbed regulation of key extracellular proteins might lead to
infringed adhesion and cell-extracellular matrix interaction.
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S-adenozilhomocistein-hidrolaza (SAHH) katalizira reakciju hidrolize S-adenozilhomocisteina (SAH) na
adenozin i homocistein [1]. Buduéi da je SAH produkt svih reakcija transmetilacije ovisnih o
adenozilmetioninu i njihov kompetitivni inhibitor, njegovo uklanjanje klju¢no je za odrZavanje
normalnog metilacijskog potencijala stanice te za normalnu funkciju organizma. [2] Do sada je
pronadeno nekoliko mutacija koje uzrokuju smanjenje aktivnosti SAHH (R49C, R49H, G71S, D86G,
A89V, Y143C, Y328D i W112Ter). Nedostatna aktivhost SAHH dovodi do inhibicije reakcija
transmetilacije ovisnih o adenozilmetioninu Sto uzrokuje teske metabolicke poremecaje te patoloska
stanja kod ljudi. Takoder, teskoj klini¢koj slici doprinose i biokemijski poremecaji kao $to su poveéana
koncentracija SAH, S-adenozilmetionina (SAM) te metionina u krvnoj plazmi. Ova teska i nasljedna
metaboli¢ka bolest uzrokovana nedostatnom aktivnosti enzima SAHH prvi put je opisana u Hrvatskoj
2004. godine. [3] Kako bismo dobili uvid u moguce promjene transkriptoma pacijenta kojem je
dijagnosticiran poremecaj uzrokovan nedostatnom aktivnosti SAHH uslijed pojave mutacija Y328D |
Y143C, sekvencirana je RNA izolirana iz koZnih fibroblasta pacijenta (RNA-seq). Za sekvenciranje je
koristen uredaj Illumina NextSeq, te su sekvencirane tri bioloske replike. Kao kontrola koristena je RNA
izolirana iz koznih fibroblasta zdrave osobe (divlji tip, WT). Dobiveni podaci obradeni su koristenjem
programa RNA-Seq alignment (Illumina, Inc.), DeSeq 2 (BaseSpace Labs.) i iPathwayGuide (Advaita Bio).
Programom RNA-Seq alignment poravnate su dobivene sekvence, a potom je programom DeSeq2
generirana lista diferencijalno eksprimiranih gena. 50 gena s najve¢om apsolutnom log2- fold change
razlikom (od ukupno 1692, uz p<0,05) analizirano je pomodu programa iPathwayGuide. Stani¢ni putevi
za koje se moZze pretpostaviti da su najvise promijenjeni u fibroblastima pacijenta su PI3K-Akt signalni
put, fokalna adhezija te interakcija ekstracelularnog matriksa i receptora. Na temelju dobivenih
rezultata moZe se zakljuditi da je u fibroblastima pacijenta narusena regulacija stani¢nog ciklusa te
sinteza kolagena, laminina i integrina. Naru$ena regulacija kljuénih ekstracelularnih proteina dovodi do
narusene adhezije i interakcije stanica s ekstracelularnim matriksom.
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One of the main challenges in cancer biology is the identification of the cell-of-origin (COO) of cancers.
It has been shown that cell type of origin of a cancer can be accurately determined based on the
distribution of mutations along its genome [1]. Novel approaches based on machine learning methods
can successfully identify COO by utilizing different epigenetic features of the COO and somatic
mutations, since the distribution of mutations reflects the chromatin structure of the cell-of-origin.
However, these models can not explain well the variance in somatic mutations across the genome in
certain cancers, such as breast cancer [2]. Often in human cancers, there is a biological noise in the
genome due to hypermutation phenomena and specific mutational processes, such as those due to
the APOBEC family of cytidine deaminases [3], which is especially present in breast cancers. This noise
can negatively affect the outcome of predicting the cell-of-origin in cancers.

The goal of this research is to explore the impact of genomic regions with high APOBEC mutational
signature on the outcome of the models for predicting the cell-of-origin in different subtypes of breast
cancer (basal and non-basal breast cancers). Mutational signatures are characteristic patterns of
somatic mutations caused by distinct mutational processes. Random forest regression was used to
model the distribution of somatic mutations in 1 Mb windows using the chromatin profiles from
various normal tissues. Since mutations that are due to APOBEC activity may lower the prediction
accuracy of the model, the modelling was performed with removed regions containing the APOBEC
signature above a certain threshold. For each subtype of breast cancer, the best cutoff value of
percentage of APOBEC signature for a region was determined based on the performance of the model.
Both basal-like breast tumors and non-basal-like tumors had an increase in overall explained variance
when removing regions with a high percentage of APOBEC signature. However, the best cut-off values
for subtypes vary, for basal breast tumors the cut-off value is 10% while for non-basal tumors it is
about 40%. Basal-like breast tumors have significantly smaller amounts of APOBEC signature compared
to non-basal-like tumors therefore this difference in cutoff values is expected. Analysis of genomic
regions with different proportions of APOBEC signature indicates that the mutations that result from
APOBEC activity, primarily occur in open chromatin regions. Together these results indicate the
importance of characteristics of regions and mutations which can be used to improve the prediction
of cell-of origin in cancers.
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Jedan od glavnih izazova u biologiji raka je identifikacija ishodisSne stanice (cell-of-origin, COO)
karcinoma. Pokazalo se da se stanicni tip podrijetla raka moze to¢no odrediti na temelju raspodjele
mutacija duz njegovog genoma [1]. Novi pristupi koji se temelje na metodama strojnog u¢enja mogu
uspjesno identificirati COO koristeci razli¢ite epigenetske znacajke COO i somatske mutacije, bududi da
raspodjela mutacija odrazava strukturu kromatina ishodiSne stanice raka. Medutim, ovi modeli ne
mogu dobro objasniti odstupanje somatskih mutacija u genomu kod odredenih karcinoma, poput raka
dojke [2]. Cesto kod karcinoma u ljudi postoji biologki um u genomu zbog pojava hipermutacije i
specifiénih mutacijskih procesa, poput onih zbog porodice citidin deaminaza APOBEC [3], koja je
posebno prisutna kod karcinoma dojke. Ova buka moze negativno utjecati na ishod predvidanja
ishodisne stanice karcinoma.

Cilj ovog istrazZivanja je istraZiti utjecaj genomskih regija s visokim APOBEC mutacijskim potpisom na
ishod modela za predvidanje ishodisne stanice u razlicitim podtipovima karcinoma dojke (bazalni i ne-
bazalni karcinom dojke). Mutacijski potpisi su karakteristi¢ni obrasci somatskih mutacija uzrokovani
razli¢itim mutacijskim procesima. Suma slucajnih stabala koritena je za modeliranje raspodjele
somatskih mutacija u prozorima veli¢ine 1 Mb pomoc¢u kromatinskog profila iz razli¢itih normalnih
tkiva. Bududi da mutacije koje su posljedica aktivnosti proteina APOBEC mogu smanijiti preciznost
modela, modeliranje je provedeno s uklonjenim regijama koje sadrZe mutacijski potpis proteina
APOBEC iznad odredenog praga. Za svaku podvrstu karcinoma dojke odredena je najbolja grani¢na
vrijednost postotka mutacijskog potpisa proteina APOBEC po regiji na temelju izvedbe modela. |
bazalni tumori dojke i ne-bazalni tumori imali su porast ukupne objasnjene varijance pri uklanjanju
regija s visokim postotkom potpisa APOBEC. Medutim, najbolje grani¢ne vrijednosti za podtipove
variraju, za bazalne tumore dojke grani¢na vrijednost je 10%, dok za nebazalne tumore iznosi oko 40%.
Bazalni tumori dojke imaju znatno manje koli¢ine potpisa APOBEC u usporedbi s ne-bazalnim
tumorima, pa je i oekivana ova razlika u grani¢nim vrijednostima. Analiza genomskih regija s razli¢itim
udjelima potpisa APOBEC-a pokazuje da mutacije koje proizlaze iz aktivnosti APOBEC-a uglavnhom se
pojavljuju u otvorenim kromatinskim regijama. Zajedno ovi rezultati ukazuju na vaznost karakteristika
regija i mutacija koje se mogu koristiti za poboljSanje predvidanja ishodisne stanice karcinoma.
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During mitosis, the cell forms a spindle that equally segregates chromosomes into two daughter cells.
Soon after nuclear envelope breakdown microtubules nucleated at the centrosomes of the spindle
pole capture kinetochores, protein complexes on chromosomes. Some chromosomes immediately find
themselves in the area between two spindle poles, yet others positioned at the periphery first need to
approach the spindle pole in order to congress, or in other words, travel to the spindle equatorial
plane. The question remains how these polar chromosomes located at the back of the spindle make
their way across the spindle pole and reach the spindle body, from where they can continue their
congression towards the equator. By using tubulin specific dyes in RPE1 cells stably expressing CENP-
A-GFP and Centrin1-GFP, markers for kinetochores and centrosomes, respectively, we demonstrate
that polar chromosomes, together with the microtubules they are attached to, pivot around the
centrosome towards the spindle body. The angle that the polar chromosomes form with the spindle
axis changed faster during the period of rapid spindle elongation, indicating a mechanism in which
spindle elongation creates a hydrodynamic drag force that brings kinetochores to the spindle body.
This mechanism also ensured timely mitosis, as kinetochores that failed to pivot by the end of spindle
elongation significantly delayed anaphase onset. Altogether, we propose a model in which pivoting of
microtubules around the spindle pole, driven by spindle elongation, promotes the movement of
peripheral chromosomes towards the spindle body and consequently their proper congression to the
spindle equator [1].
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Tijekom mitoze stanica formira diobeno vreteno potrebno za ravhomjernu segregaciju kromosoma u
stanice kceri. Ubrzo nakon puknucéa jezgrine ovojnice, mikrotubuli nukleirani na centrosomima polova
diobenog vretena hvataju i veZzu kinetohore, proteinske komplekse na kromosomima. Neki kromosomi
su odmah smijesteni u prostoru izmedu dva pola diobenog vretena, dok kromosomi smjesteni na
periferiji prvo moraju priéi polu vretena kako bi mogli nastaviti kongresiju, tj. putovanje prema
ekvatorskoj ravnini vretena. JoS uvijek je otvoreno pitanje na koji nacin polarni kromosomi smjesteni
iza pola vretena dolaze do tijela vretena gdje nastavljaju kongresiju prema ekvatoru kada postoje
centrosomi kao fizicka prepreka. Koristeci boje specificne za tubulin u stanicama RPE1 koje stabilno
eksprimiraju CENP-A-GFP i Centrin1-GFP, markere za kinetohore i centrosome, pokazali smo kako
polarni kromosomi, zajedno s mikrotubulima za koje su vezani, pivotiraju oko centrosoma prema
vretenu. Kut koji zatvaraju polarni kromosomi zajedno s osi vretena mijenja se brze tijekom brzeg
produljenja vretena, Sto ukazuje da se radi o mehanizmu u kojemu elongacija vretena uzrokuje
hidrodinamicku silu koja dovodi kromosome do tijela diobenog vretena. Ovaj mehanizam takoder
osigurava pravilno odvijanje mitoze, s obzirom da su kinetohore zaostale na polu vretena nakon
njegove elongacije znacajno produljile vrijeme pocetka anafaze. Na temelju toga predlazemo model u
kojemu pivotiranje mikrotubula oko pola vretena, kao rezultat elongacije vretena, promice kretanje
perifernih kromosoma prema vretenu te daljnju ispravnu konresiju prema ekvatoru vretena [1].
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Cancer is one of the most extensively studied diseases that occurs in almost all multicellular organisms.
It is most likely that cancer appeared in parallel with multicellularity and the development of true
tissues and organs [1]. Thus, investigation of proteins involved in processes of intercellular
cooperation, cell division control and multicellularity is crucial for better understanding of the disease.
Comparative genomic analyses have shown that most genes/proteins associated with human cancer
emerged during the early evolution of Metazoa [2,3,4]. Hence, the study of these proteins in simpler
organisms, such as sponges, provides a new approach in understanding cancer. Sponges are important
model organisms because of their simple morphology and a complex genome with many
genes/proteins highly similar to their vertebrate homologs [5,6,7]. Using bioinformatics tools, we
identified a homolog of human RRAS2 (Ras-related protein R-Ras2), a cancer-related protein, in the
freshwater cave sponge Eunapius subterraneus. RRAS2 (also known as TC21) belongs to the subfamily
of RAS-related proteins. When constitutively expressed and activated, it has a regulatory role in cell
proliferation and migration, and is often overexpressed in human cancers [8]. Our aim is to understand
the physiological functions of RRAS2 protein in humans using sponges as a model system and to gain
a better insight into the evolution of this oncogene. Bioinformatics analysis showed high conservation
of RRAS2 protein and its homologs among Metazoa. The sponge cDNA encoding RRAS2 protein was
successfully cloned into the expression vector and overexpressed. We confirmed GTPase activity of
sponge RRAS2 protein. Additionally, cDNA was cloned into vectors for biological characterization of
RRAS2. Intracellular localization of sponge RRAS2 protein was determined in transfected human
tumour cells using immunofluorescence and confocal microscopy.
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Rak je jedna od najintenzivnije proucavanih bolesti koja se javlja u gotovo svim viSestani¢nim
organizmima. Bududi da se smatra kako se rak pojavio upravo prilikom prijelaza na viSestani¢nost i
razvojem prvih pravih tkiva i organa, za bolje razumijevanje bolesti klju¢no je proucavanje proteina
odgovornih za procese medustani¢ne komunikacije, kontrolu diobe stanica i nastanak visestani¢nosti
[1]. Komparativnim genomskim analizama utvrdeno je da se vedina gena/proteina povezanih s
nastankom raka kod ljudi pojavila tijekom rane evolucije Metazoa [2,3,4], pa nam tako proucavanje
navedenih proteina u jednostavnijim organizmima, poput spuZvi, pruza novi pristup [5]. SpuZve
predstavljaju dobar modelni organizam jer su jedne od morfoloski najjednostavnijih Zivotinja, no imaju
kompleksan genom te vecina gena iz spuzvi pokazuje znacajnu ocuvanost s homolozima kod
kraljesnjaka [5,6,7]. Bioinformatickim analizama identificirali smo gen/protein iz slatkovodne $piljske
spuzve Eunapius subterraneus Ciji je homolog kod ¢ovjeka RRAS2 (od engl. Ras-related protein R-Ras2)
povezan s nastankom raka. Protein RRAS2 (poznat i kao TC21) pripada subobitelji RAS-srodnih
proteina. Kada je konstitutivno eksprimiran i aktiviran, kljucan je za regulaciju stani¢nih procesa poput
proliferacije i migracije stanica, a ¢esto je prekomjerno eksprimiran u razli¢itim vrstama raka [8]. Cil;j je
razjasniti osnovne fizioloSke funkcije proteina RRAS2 kod Covjeka na modelu spuzve te steci Sto bolji
uvid u evoluciju ovog onkogena. Bioinformaticka analiza pokazala je visoku o¢uvanost ovog proteina i
njegovih konzerviranih regija kod Metazoa. Spuzvina cDNA koja kodira za protein RRAS2 uspjesno je
uklonirana u odgovarajuéi ekspresijski vektor te je napravljena prekomjerna ekspresija proteina.
Potvrdena je GTPazna aktivnost proteina RRAS2. Takoder je uklonirana cDNA za RRAS2 u odgovarajuce
vektore s ciljem bioloSke karakterizacije proteina. Transfekcijom ljudskih tumorskih stanica metodama
imunofluorescencije i konfokalne mikroskopije odreden je unutarstanic¢ni smjestaj spuzvinog proteina
RRAS2.
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Dianthus sylvestris complex includes ten subspecies [1,2] whose delimitation is still challenging and full
of controversy. Its important diversity centre is in the central Mediterranean area. ldentification of D.
sylvestris subspecies continues to be problematic due to great morphological variability between
subspecies, and complex patterns of variation with respect to ecological preferences and geographic
distribution [3]. This study is focused on Balkan populations of six subspecies (D. sylvestris ssp.
alboroseus, D. sylvestris ssp. bertisceus, D. sylvestris ssp. kozjakensis, D. sylvestris ssp. nodosus, D.
sylvestris ssp. sylvestris and D. sylvestris ssp. tergestinus), which have been treated inconsistently in
previous taxonomic accounts. Qualitative and quantitative morphological characters were examined
on plants collected in the field and deposited in ZA herbarium. The multivariate analyses based on 15
morphological characters (2 qualitative, 5 continuous, 6 ratios and 2 meristic) were used to describe
and identify patterns of morphological variation in D. sylvestris complex, including 461 individuals from
97 populations across the Balkan Peninsula. When considering the subspecies in two-dimensional
ordination space, a separation of southern Balkan and northern Balkan subspecies along PC1 (27% of
variation) was detected, as well as a vast amount of overlap along PC2 (19% of variation). Calyx length,
petal denticulation, and number and shape of epicalyx scales tur