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Up and down postgraduation





Challenges for Indonesian young researchers

ÅLimited research funding sources

ÅComplexity for obtaining national grants applications 

ÅLess funding opportunity for basic research 

ÅLack of transparency, unclear & long delay of funding  



Research collaboration to minimize the gap..





ÅOyster greening:

ïErratic proliferation of H. ostrearia& 
pigment released in oyster ponds

ïMarenninefixation on oyster gills

ïAdded economic value

Hasleaostreariaand oyster greening

Atlantic Ocean

Marennes-Oléron

Oyster ponds in Marennes-Oléron



Hasleaostreariaand Marennine

IMnEMn

Characteristics Type of pigment

IMn EMn

Localization Apical axis of the cell Released into the 
medium

Molecular weight 10.7 kDa 9.8 kDa

Marenninemolecule structure?
Unknown:
- Pouvreauet al. (2006): Polyphenolic
- Gastineau et al. (2014): Glycosidic



Purified EMnand IMn

Pouvreauet al. (2008)

H. ostrearia in co-culture
v

Skeletonemacostatum
Chaetoceroscalcitrans

Tetraselmissuecica

Prasetiyaet al. (2016) 

Purified EMn and IMn
v

Vibrio tubiashii 
V. aestuarianus
V. coralliilyticus
V. Tasmaniensis

Gastineauet al. (2014)

.

Purified EMn and IMn

HSV-1

Gastineau et al. (2012)

Biological activities of marenninein vitro 

Antiviral Antioxidant

Antibacterial Allelopathic

Marennine
IMn /EMn

7

Natural antibiotic 
for aquaculture



ÅFrance is the main oyster 
producer in Europe (87.4%)

ÅPathogen infections
ïDisease outbreaks (OsHV-1, Vibrio aestuarianus)

ïMass mortality: juveniles (2008), adults (2013)

ÅStock depletion & Economic loss

Oyster aquaculture

HoweverΧ



Assessment for utilization of marenninein 
shellfish aquaculture

Å How the greening is occurred?

Å How HasleaŀŦŦŜŎǘ ƻȅǎǘŜǊΩǎ ŦŜŜŘƛƴƎ ōŜƘŀǾƛƻǊΚ

Å Consequence of greening on 
functional responses of bivalve?

Å Prospective application of marenninein 
shellfish aquaculture?



Is the greening only due to EMn in solution, or to the diatoms (IMn) 
consumed by oysters?

a) Control (without marennine 
and H. ostrearia)

b) H. ostrearia+ blue water 
(IMn + EMn, 72h)

c) Blue water (supernatant) 
(EMn, 72h)

d) H. ostreariacells (IMn, 12 
weeks)

Part 1: Greening of oyster by H. ostrearia



Persistency of greening

No de-greening after 12 weeks

Marennine fixation is 
persistent

Part 1: Greening of oyster by H. ostrearia



Marenninefixation on the gills

Marennine fixation in 
mucocytes

Part 1: Greening of oyster by H. ostrearia



Cognie (2001), Barille et al. (2001)

Part 2: Roleof size in preingestiveselectionof H. ostreariain C. gigas

Does the size really matter?

Hasleaon feedingbehaviour



Photo: JD Billaud



ÅExperiment A:  Scanning 
electron microscopy (SEM)

ÅExperiment B:  Video 
endoscopy directed-sampling

DT

VT

Data analysis:

- Homogenity& 
Normalitytest

- T-test (XLSTAT) 

Part 2: Role of size in preingestive selection of H. ostrearia in C. gigas



Experiment B:  

Video endoscopy observation

Rejection of larger cells

Part 2: Role of size in preingestive selection of H. ostrearia in C. gigas





Valve activity experiment (short-term effect)

Part 3: Consequences of greening by marennine on the integrative response of bivalve

Analysis of Scope for Growth

Lipids and FAs analysis  (long-term effect)



Behavioral traits

ÅSignificant effect on 
ƳǳǎǎŜƭΩǎ ŀŎŎƭƛƳŀǘƛƻƴ ǇƘŀǎŜ

ÅPost-acclimation effect on 
oyster

*

*

*

*

Part 3: Consequences of greening by marennine on the integrative response of bivalve



Physiological traits 
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Part 3: Consequences of greening by marennine on the integrative response of bivalve
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Part 3: Consequencesof greeningby marennineon the integrativeresponseof bivalve



Physiological  traits
ÅSpecies specific
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Physiological  traits
ÅAge-specific
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Part 3: Consequencesof greeningby marennineon the integrativeresponseof bivalve



Conclusion and perspectives

ÅHasleaand its marennine(-like) pigments are promising sources 
of natural compounds with potential applications with probiotic 
and prophylactic benefits in aquaculture. Yet further studies 
need to be conducted..

ÅPerspectives: Identification on chemical structures, toxicity and 
to improve the cultivation of Hasleaspecies and extraction 
processes for the compounds of interest, in particular when 
considering the production of marennineat an industrial scale.







Related publications

Contact information:
fsembapr@gmail.com
https://www.researchgate.net/profile/Fidd
y_Prasetiya

Book chapter:
Marennine-Like Pigments: Blue Diatom or 
Green Oyster Cult?
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Greening estimation: Semi-qualitative method

Quantitative method

Grounded freezed 
gills + Urea 8M

Heated 50°C, 
24h,centrifuged 8500 rpm Spectro-UV vis on 

supernatant

Part 1: Greening of oyster by H. ostrearia



Experiment A:  
SEM observation
3 populations differing 
in cell size

млл  ˃Ƴ мл  ˃Ƴ

мл  ˃Ƴ мл  ˃Ƴ

млл  ˃Ƴ млл  ˃Ƴ

Part 2: Role of size in preingestive selection of H. ostrearia in C. gigas



Greening estimation: Semi-qualitative Semi-qualitative vs quantitative
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Marennine & gill interaction

Fresh gills, dissected 
& washed

Immersion, 3-30 kDa 
ultra-filtered EMn 

Fixation, 10% 
formaldehyde, 10d

Cryostat sectionning, 
40 micron

Observation under 
microscope

Part 1: Greening of oyster by H. ostrearia



Greening experiment

S. costatum 30-120 
103 cell mL-1 (Control)

H. ostrearia + 
BW, 5 mg L-1

BW, 5 mg L-1 H. ostrearia, 30-120 
103 cell mL-1

BW removal, 
centrifugation

Greening quantification

Placed in normal 
medium, 12 weeks

BW: Blue water

EMn + IMn EMn IMn

Part 1: Greening of oyster by H. ostrearia



C. gigas juveniles + EMn 
(5 mg/L, n=8)

C. gigas juveniles 
(control, n=8) 

Outflow

Sampling at outflow with 
time  T

0
T

20
T

40
& T

60
(min) for 

each group

Samples were analyzed by 
particle counter multisizer

Analysis of CR

Marennine on CR

Part 1: Greening of oyster by H. ostrearia



Effectof marennineon Clearance Rate (CR)
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Part 1: Greening of oyster by H. ostrearia



Å Different sizes of H. ostrearia
populations (Experiment A & B), 
60 L, (3.106cells.l-1)

Å 10 adult oysterswere
acclimated, flow rate 10l.h-1

PF

Outflow

Å {ŀƳǇƭƛƴƎ ŜŀŎƘ мрΩΣ 
during 1h, at outflow

Å Samplingof PF at the 
end of observation

Å Fixedwith Lugol& 
countedwith
biometricmicroscope

Flow-through chamber system (FTC)

Part 2: Role of size in preingestive selection of H. ostrearia in C. gigas



Behavioral traits (short-term)

Acclimation phase Post-acclimation phase 
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Part 3: Consequences of greening by marennine on the integrative response of bivalve


