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Invasive Species (IAS): the problem

o tffdn:pdEgth Direct impacts of IS and their
management cost the global
economy billions of USS
annually.

IAS cost the EU at least
€12.5 billion/year



Introduction of Aliens

species ( , , , , ,

) are species, subspecies, or lower taxon, introduced outside its normal past or
present distribution and outside of their natural dispersal potential; includes any part,
gametes, seeds, eggs, or propagules of such species that might survive and
subsequently reproduce.

species (synonyms , ) are species, subspecies, or lower
taxon living within its natural range (past or present), including the area that it can

reach and occupy using its own legs, wings, wind/waterborne or other dispersal

systems, and therefore without human intervention, even if it seldom found there.




Para-autochthonous species

In Italy, this term refers to a species of
plant or animal, non-native to a certain
environment, which was introduced and
naturalised before 1500 (Genovesi,
2007). According to the Decree of the
President of the Italian Republic, no.
120/03, these species may be considered
autochthonous.

Opuntia ficus-indica (Fico d’India)

Ameiurus melas
(Pesce gatto)
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Individual effects

demographic rates

Genetic effects
hybridization

POIn'2008) the \¢ost of controlling invasive species‘and repairing the damage

el they>cause across the EU reached an estimatéd €9.65€12.7 billion. LIFE

abprogramme funds are “also being invested  ini.schemes to deal with

poinvasive species. Since '1992,°the EU has spent over. €38 million on 180
projects, both withincandroutside the Natura 2000 network of
conservation areas. By cemparison, the US estimates that it spends some
€80 billion a year fighting biological invaders.



Mediterranean Sea: a hot-spot for introduced species
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All’interno del Mediterraneo possiamo dividere le specie
aliene a seconda dell’appartenenza

b)

a) Numero di specie invasive considerando il gruppo di
appartenenza b) evoluzione temporale dell'abbondanza di
specie invasive dal 1950 al 2012



Il caso del pesce palla maculato

L’ISPRA si é interessata del caso di questa specie in quanto invasiva e soprattutto tossica per I'uomo nell’ambito della sicu rezza alimentare







Parassiti di specie introdotte Anguillicola crassus

Nematode endemico del continente asiatico parassita
dell’anguilla giapponese (Anguilla japonica). Introdotto
in Europa accidentalmente nei primi anni 80
probabilmente con I'importazione di anguille asiatiche
infette e stato trasferito alla specie nativa. Ora e
presente in 4 continenti (Asia, Europa, Africa e
America).

Danneggia la funzionalita della vescica Anguilla europea (Anguilla anguilla)
natatoria causando mortalita sia nelle specie

allevate che in quelle selvatiche.

Minaccia la sopravvivenza della specie nativa
europea in quanto impedisce alle
popolazioni di completare la migrazione
durante il periodo riproduttivo.



Il caso di Mnemiopsis leidyi (ctenoforo). Introdotto casualmente
in Mar Nero con le acque di zavorra nel 1980. Nel 1988 viene
catturato in 7600 individui per m3, pari a circa 5 kgem-3 di
biomassa umida.

La specie presenta fluttuazioni
numeriche e di biomassa con cicli
pluriennali. Il problema e che,
come tutto lo zooplancton
gelatinoso, la specie si nutre di
uova e larve di pesci che flottano
in superficie.




La biomassa ittica pescata in Mar Nero precipita dopo ogni

bloom di Mnemiopsis.
Alcune specie sono in via di estinzione e I'economia di molti

paesi rivieraschi & seriamente minacciata.
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Subtle Impact of IAS: an examples
Cavulerpa cylindracea

<o 1990

Soft, seagrasses and rocky habitats
(-0+70 m)

Soft, seagrasses and rocky habitats (- 070 m)

e —

Effects on benthic assemblages

D —

Mechanical barrier to the
invertebrate feeders
—




Most Studied Algal Metabolities

CH,OH
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OH

caulerpin | cron
(Maiti et al. 1978) caulerpenyne p H,0
(Amico et al. 1978)

caulerpicin mixture
(Mahendran et al. 1979; Nielsen et al. 1982)

NHCO(CH2)nCHa

- Allelochemicals in interspecific competition

- Neurotropic activity

- Citotoxicity

—
—

- Inhibition of Multi-Xenobiotic Resistance mechanism

Humans effects:
anesthetic action, difficulty in breathing, sedation

and loss of balance




Are There Harmful Effects on Non-Adapted Fish Populations?

Ecologic value

‘ Aim of the study

1) Are there changes in feeding strategies
consequent to colonisation of D. sargus

v habitat by C. cylindracea?

2) To investigate potential effects of the
Caulerpa-based diet on D. sargus general
health status.



Stomachs
White muscle
Red muscle
Skin

Liver

45 specimens
Weightrange:373t4g¢g
Length range: 25 £ 0.6 cm

—

—CHEMICAL INVESTIGATIONS

BIOMARKER ANALYSES

—DIET ANALYSIS




2. Results - Stomach contents




Cavulerpin accumulation in fish tissues and cellular

responses

Felline et al. Plos One 2012

% fish with caulerpin

1G 54%

BR 65% PCO

% distribution of caulerpin
accumulation in fish tissues

Activation of biotrasformation
pathway mediated by CYP 450
(EROD)

Activation antioxidant systems
(CAT, GPx, TGSH, GR, TOSC)

Genotoxic alterations (MN)

Inhibition of AChE: potential
impairment of nervous system

Effects on gross gonadal
morphology (GSl)

Liver hypertrophy (HSI)

Alteration on peroxisomal
proliferation (AOX)



Molecular Interactions: caulerpin as causal factor
of the metabolic disorders in D. sargus

Gorbi et al. Mar Env Res 2014

1) Computational Studies

Vitale et al. Marine Drugs 2018

2) Luciferase reporter assays

3) In vivo studies




Cavulerpin as potential modulator of food intake in
D. sargus: endocannabinoid receptors




Cauvulerpin as potential modulator of food intake in
D. sargus: endocannabinoid receptors

Binding assay on CB1 and CB2 receptors Q I | |
)

IC50 Ki MCT
(% displacement)

CB1 2.80uM | 1.13uM 10 UM (80.5%)
CB2 | 507uM | 1.29 uM 10 UM (70.61%)

IC50 = concentration exerting the 50% of displacement
Ki = equilibrium dissociation constant
MCT = Maximum concentration tested

Model of CB1-caulerpin complex
(Amodeo P. & Vitale R.M., ICB-CNR, Pozzuoli, NA)



Pest metabolites in Mediterranean:

threat or opportunity?

Ferramosca et al. Biochemical and Biophysical Research Communications 2016



Pest metabolites in Mediterranean:

threat or opportunity?



Conclusions

First description of C. cylindracea as food item
of D. sargus and accumulation of its metabolite

ECO'OQY in fish tissues

New mechanism trough which
C. cylindracea invasion affect biodiversity:
Entry in frophic chain of pest metabolites

The poor informations on the biological

responses of fish to the exposure to
secondary metabolites of invasive
species is @ paradigmatic

o . example of how inadequate is our
TOXICOIOQY ChemIS'l'I'y knowledge of indirect effects of

biological invasions on marine
biodiversity




Future challenges

Unlocking the potential of marine benthic resources;

Encourages the exploitation of IS to obtain valuable materials of interest in
biotechnology;

Developing tools, technologies and practices to reduce the pressure of IAS
on the marine environment;

Producing innovative industrial, health related and environmental
applications;

Stimulating fast growing enterprises which are crucial for the development of
emerging industries and for the acceleration of the structural changes that
Europe needs to become a knowledge based economy with sustained

growth and high quality jobs.
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