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Ciljevi projekta

O1. Procijeniti sezonske 1 dugoro¢ne trendove koncentracija metala rijeke Krke (postaje: izvor (I), nizvodno
od ulijevanja otpadnih voda (II), Brljansko jezero (III) te Cetiri pritoke: Kréi¢ (IV), Kosovéica (V), Orasnica
(VI), Butiinica (VII)) u:

01.1. vodi:

01.2. sedimentu.

02. Odrediti biolodke odgovore organizama na izloZenost 1/1li ué¢inak metala u razli¢itim okolidnim uvjetima
pracenjem:

02.1. izravnih uéinaka rijeéne i otpadne vode na laboratorijske organizme (alge i rakovi- testovi fito- i zoo-
toksi¢nosti), koji pripadaju razli¢itim trofi¢kim nivoima i razli¢ite su osjetljivosti na zagadenje od riba

02.2. biomarkerskih odgovora u probavilu nativnih riba te metalotioneina u kukasdima, kao proteina
odgovornih za homeostazu i detoksifikaciju metala,

02.3. histopatolodkih promjena, posebno kvantitativnih 1 kvalitativnim promjena mukoznih stanica probavila
riba

02.4. koncentracija metala u mekim tkivima (probavilo, mii¢) 1 kalcificiranim strukturama riba (ljuske,
otoliti) te u kukaSima.

03. Procijeniti bioraspoloZivost i udio toksiéne frakcije metala une$enih hranom u ribe odredivanjem:
03.1. udjela metabolicki raspoloZive frakeije (koja moZe biti i potencijalno toksiéna jer se ovi metali mogu
vezati na bioloski vazne molekule);

03.2. detoksificirane frakcije metala (nemaju toksi¢ni u¢inak);

03.3. troficki raspolozive frakcije metala (raspoloZivi za predatore);

03.4. koncentracija metala u sadrZaju probavila riba (unos putem hrane).

04. Odrediti aktivne staniéne procese u kukasa i probavilu riba u okolisnim uvjetima razli¢ite izloZzenosti

u citosolskim proteinima;

4.2. transkriptoma i ekspresije gena.
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e RNA extraction Differential gene

e Commercial RNA
sequencing (Novogene)

De novo

transcriptome e gPCR

expression analysis

e DEG analyses by RNA-seq
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e RNA extraction

e Commercial sequencing
(Novogene)

e DEG analyses

Transcriptome and DEG
analysis under Cd2+ treatment

o org/ 1001007451 0750021053727

ROTIFERA XVI l') v

= Sariri S., Vardi¢ Smrzlic I., Mijosek
Pavun T, Filipovi¢ Mariji¢ V. Scientific
Reports (under revision)

Hydrabiologia (2024) 851:1845- 2860

Phylogeny and genetic variability of Rotifer’s closest
relatives Acanth hala: an le from Croatia

Irena Vardié Smralié® - Barbara Colié -
Damir Kapetanovié - Sara Sariri
Tatjana Mijodek - Viatka Filipovi¢ Marijié

Comparative Transcriptome Analysis of Gene Expression in
Acanthocephala Parasites from Fish in Polluted and Reference
Sites and under Cd2+ treatment (in preparation)

Real-time PCR assays for quantification of up and down
regulated genes from Acanthocephala (in preparation)
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SALMO TRUTTA
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e RNA extraction Gene expression analysis

e Commercial RNA sequences

(Novogene)  DEG analyses by RNA-seq

e gqPCR

Transcriptome analysis of Salmo
» trutta intestinal tissue infested by

Acanthocephala (in preparation)

Transcriptome analysis 9 )
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ROTIFERA XVI m

AC A NT H O C E P H A I_ A Phylogeny and genetic variability of Rotifer’s closest

relatives Acanthocephala: an example from Croatia

Irena Vardié §
Damir Kapetanovié
Tatjana Mijodek - V1

arbara Colié -

HUNGARY
Specimens:
® P.laevis
P. tereticollis
* D. truttae
A A.anguillae
A A lucii

SLOVENIA

Locations:
1,2,3-Sutla
4,5,21~-Sava

6 —Krapina

7 - Cabranka

8,9,10, 11 - Kupa

12, 13, 14, 15— Dobra

4"YDanube drainage
Y

BOSNIA
AND
HERZEGOVINA

16 - Ribnjak 5
17-wremmica  Adriatic Sea basin R\

18 - Korana W
19, 20 - Lika
22,23-Una

24 - Orljava
25— Danube
26,27, 28 - Krka

Fig. 1 Map of all sites with records of different Acanthocephala Fig. 2 Phylogenetic analyses of members of three Acanthocephala
species in freshwaters of Croatia. genera from Croatia based on partial COl marker sequence (565 bp).

The MJ network analysis of D. truttae based on COIl sequence analyses do not reflect clear geographic structuring of Krka River and
Una River specimens (Fig. 2). The large haplotype diversity (HD = 0.964) is due to the large number of haplotypes shared by only
one or two individuals.
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De novo transcriptome analysis of Dentitruncus truttae reveals metal-binding proteins in Acanthocephala

TeEeArih

ACANTHOCEPHALA

Sara Sariri?, Irena Vardi¢ Smrzlié! *, Tatjana Mijosek Pavin®, Vlatka Filipovi¢ Mariji¢? * (Scientific Reports 2025)

Total RNA

Taxonomic group
RNA -Seq Hemichordata Platyhelminthes Nematoda Rotifers Acanthocephala

(Novogene) Cluster-12666.19504

Cluster-2563.0

De novo Assembly Cluster-3656.0

Cluster-12666.672

2 2k Cluster-126666. 24963
Assembly statistics, Open Gene Functional
i Assesment A
reading frame, BUSCO Annotation Cluster-12666.26471

Cluster-12666.25014

NCBI Nr, NCBI Nt, Pfam, SwissProt,

CDS Prediction Cluster-12666.1398
GO, KOG, KEGG Classification

Cluster-12666 15986

Cluster-12666.31717
Orthologroups identification including D.

Full-I h predicted teil
dilengbypreciciedprote i truttae and 8 related species (OrthoFinder) Clster-22008 5250

Cluster-12666.39091

Identification of MBPs Cluster-12666.15088
(MeBiPred)

log10fe-value)

Comparison of total MBPs within Identification of Zn, Fe, Ni, Co-binding MBPs
Acanthocephala (D. truttae and P. laevis) with PFAM-known function in D. truttae

Comparative analysis of selected Zn, Fe, Ni, Co-binding

Identification and hierarchical clustering of Zn, Fe, Ni, Co-
binding MBPs lacking PFAM definition in D. truttae

Comparative analysis of MBPs with selected
PFAM domains (HMMER)

MBPs with PFAM-known function (BLASTp)

Freq Model.
Figure 3. Workflow for RNA-Seq Analysis and Identification of Metal-Binding Proteins in D.

truttae
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o |j Cluster- 12666 19054
Cluster-2564.0
Cluster-8696.0

Cluster-12666 6272

Cluster-12666.1398

Cluster-12666.15086

Cluster-12666.32338

Cluster-12666 24963

4:%" -
Cluster-12666 25014

Cluster-12666.31717

| Cluster- 12666 39091

Figure 4. Phylogenetic analysis of D. truttae zinc
metalloproteases using 1000 replicates and Whelan Goldman +

o Cluster-12666. 15098
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o Figure 5. Phylogenetic analysis of two metallothioneins of D.

_{ Rotaria socislis CAF 18568

H(w'”w’:w“ truttae using 1000 replicates and JTT matrix-based Model

Rotaria sordda_CAF 1063876
Rotana sordda_CAF3460105 Rotifera
21

| 2 e 52140
teneri CAFI627442

r P 3 m
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Figure 6. Hierarchical clustering heatmap of D.
truttae metal-binding proteins lacking PFAM
definition into three clusters (CL1, CL2, and CL3)
based on metal binding preferences
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Comparative Transcriptome Analysis of Gene Expression in Acanthocephala
Parasites from Fish in Polluted and Reference Sites and under Cd2+ treatment (in

preparation)
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Comparative Transcriptome Analysis of Gene Expression in Acanthocephala

Parasites from Fish in Polluted and Reference Sites and under Cd2+ treatment (in

preparation)

Parkinson disease (n=7)

PLvsRF (KEGG)

Treat10vsControl (KEGG)

Gap junetion (n=10)
Hippo signaling pattway {n=7)

Ribosome (n=35)
Pentose and glucuronate intercomversions {n=6)
Alarine, aspartate and glutamata metaboli .. {n=8)
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Treat10vsControl (KEGG)

Glycolysis / Gluconeogenesis (n=3) Oniclative phosphorylation (n=7) - ! _‘
Hedgehaog signaling pathway (n=5) [«
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Hypartrophic cardiomyopatiy (HCM) (n=2) Alzheimer disease (n-5) [+ Tight junction (ne5) [N « Estrogen signaling pathway (n=8) I
Retrograde endocannabinoid signaling (n=2) Gardiar: muscle contraction (1<) [ ] « Apoplosis (n=7) (N + Epithelial cell signaling in Helicobacter .. {n=5)
HIF-1 signaling pathway (n=2) N Pathogenic Eschesichia ool infection (n=6) - Oifactory transduction {n=#) ||
Cardiac muscle contraction (n=2) Huntington disoasa (n=5) [ Typo Il diaboles melitus {n=3) Protein processing in endoplasmic reticul . (n=11) [
Adrenergic signaling in cardiomyocytes (n=2) Non-alconoic faity ver disaase (NAFLD) ... (n=4) [ » Neomycin. kanamycin and gentamiin biosyn ... (n=2} Necroptosis (n=7) |
Argirine and profine metabolism (n=1) Phenylalanine metabolism (n=1)  [EEEERR] e s e ) Primidos motabolism (1=4) |
y ) agosome (n= etabolic pathways (n-47)
Parkinson disease (n=2) Tyrosine metabolism (n-1) [N Stepromycin bioayrines!s (n-2) Carbohydrate digustion and absorption (n=s) ||
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Fat digestion and absorption (n=1)  [] EGFR tyrosine kinase inhibilor resistance ... (n=3)
Thermogenesis (ne2) X e a0 Eatars (s Steroict hormone biosynthesis (n=2) ]
RNA degradation (=1} Arginine and proline metabolism (n=1) [ és”q‘mngna y n=5) Bile secretion n-5) |
MicroRNAS i cancer (p-1) Gysleine and methionine metabolism (n=1) [N allar sanescence {n=5) Fluid shear stress and atherosclerosia {n=9) |
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Treat2vsControl (KEGG)

Melanogenesis (n=3)

Uipoic acid metabalism (n=1)
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Hecroplosis (n=4)

Rap! signaling pathway (n-5)

Thyroid hormane signaling pathway (n=5)
Mineral absorplion (n=3)

Salivary secretion (n=3)

Primary immunodaficiency (n=1)

Base excision repair (n=2)

Ras signaling pathway (n=+)
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Bile secretion (ne2)

IL-17 signaling pathway (n=2)

Insulin secretion (n=2)

GAMP signaling pathway (n=4)

Sulfur metabolism (n=1)
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Ribosome (n=22)

Non-alcoholic fatty liver disease (NAFLD) ... (n=11)
Alzheimer disease (n=14)

Huntingten disease (n=14)

Metabolic pathways (n=40)

Vibrio chelerae infection (n=7)

Pyrimiding metabolism (n=5)
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Phagosome (n=7)
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Figure 9. KEGG pathway
enrichment analysis
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Real-time PCR assays for quantification of up and down regulated genes from
arCa a0 daat Acanthocephala (in preparation)
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Figure 10. GO clasification
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Transcriptome analysis of Salmo trutta intestinal tissue infested by Acanthocephala (in preparation)

KEGG Classification

Sensory system 519
Nervous system 1785
Immune system [ 3&78
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Figure 11. KEGG clasification
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Real-time PCR assays for quantification of up and down regulated genes from
Acanthocephala (in preparation)

ACANTHOCEPHALA

PlvsRI (GO)

44611
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Figure 12. KO pathway
enrichment analysis
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Real-time PCR assays for quantification of up and down regulated genes from
Acanthocephala (in preparation)

ACANTHOCEPHALA

Primary immunodeficiency (n=40)
Proteasome (n=66)

Oxidative phosphorylation (n=125)
Parkinson disease (n=140)

Systemic lupus erythematosus (n=51)
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