Blue diatoms as a potential for sustainable
shellfish aquaculture
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Challenges for Indonesian young researchers
I

A Limited research funding sources

A Complexity for obtaining national grants applications
A Less funding opportunity for basic research

A Lack of transparency, unclear & long delay of funding

a natureresearch journal
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NEWS - 20 FEBRUARY 2018

Indonesian scientists hamstrung by year-long
funding delay

The country's dedicated science fund has failed to raise enough money to finance projects.



Research collaboration to minimize the gap..



Public-private partnership: 13 countries, 22 institutions (budget: 1. 6ME)
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Hasleaostreariaand oyster greening

Atlantic Ocean

Oyster ponds |Mar9rmesOleron
b L s b e

A Oyster greening:
I Erratic proliferation oH. ostrearia&
pigment released in oyster ponds
I Marenninefixation on oyster gills
I Added economic value




Hasleaostreariaand Marennine

Marenninemolecule structure?
Unknown:

- Pouvreauet al. (2006):Polyphenolic
- Gastinealet al. (2014):Glycosidic

Characteristics Type of pigment
IMn EMn
Localization Apical axis of the cell Released into the
medium
Molecular weight 10.7 kDa 9.8kDa
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Biologicalactivities ofmarenninein vitro
I

Purified EMn andMn

HSV1
Gastineatet al (2013

PurifiedEMnand IMn

Antiviral <~ ™ Antioxidant Pouvrealet al. (2008)

Marennine

IMn /EMn

Purified EMn and IMn Antibacterial H.S(I)(s:rianavm cc;(;:tlture

Vibrio tubiashii eletonemaostatum

V. aestuarianus Chaetocerosalcitrans
/ Tetraselmisuecica

V. coralliilyticus
V. Tasmaniensis

Prasetiyaet al (2016)
Gastineatet al (2014)

Natural antibiotic
for aquaculture
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Oyster aquaculture REpOriapes fee

A France is the main oyster
producer in Europe (87.4%)
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Assessment for utilization amarenninein

shellfish aguaculture
-

A How the greening is occurred?

A HowHasled TFSO0 2éaiSNRa

A Consequence of greening on
functional responses of bivalve?

A Prospective application eharenninein
shellfish aquaculture?



Part 1. Greening of oyster Iby. ostrearia

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

a)

b) c)
/ /
o) |7 ’3’ é’ A o

Note: == = [ ostrearia’s cell, ; = C. gigas,[_] = seawater, [___]= blue water+seawater

d)

LA

a) Control (without marennine
andH. 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 Iby. ostrearia

Persistency of greening

No degreening after 12 weeks

» Marennine fixation is
persistent




Part 1: Greening of oyster Iby. ostrearia

Marennine fixation on theqills
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Part 2:Roleof size inpreingestiveselectionof H. ostreariain C. gigas

Hasleaon feedingbehaviour

seawater with organic

&dinorgunic particles

seawater with
particles <4 um

digestive

organs faeces

pseudofaeces

selection at labial palps:
ingestion or rejection in pseudofaeces

Cognie (2001), Barillet al. (2001)

Does thesize reallymatter?
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Part 2: Role of size in preingestive selectiorobstrearian C. gigas

A Experiment A: Scanning
electron microscopy (SEM)

A Experiment B: Video
endoscopy directegampling

DT Dataanalysis
-  Homogenity&
> Normalitytest
- T-test (XLSTAT)

VT




Part 2: Role of size in preingestive selectiorobstrearian C. gigas

Experiment B:
Video endoscopy observation
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Part 3: Consequences of greening by marennine on the integrative response of bivalve

Valve activity experiment (shorterm effect)

Analysis of Scope for Growth




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

M. edulis C. virginica
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Part 3: Consequences of greening by marennine on the integrative response of bivalve

Physiological traits A
Parameter  Significancy Animal e
VG, S Oyster
CR S Mussel,
oyster
AR NS Mussel,
oyster
SFG S Mussel, v {
oyster

S = Significant
NS = Non significant

g?)

SFG (I ht

[EMn] mg L [EMn] mg L




Part 3:Consequencesf greeningby marennineon theintegrativeresponseof bivalve

A NL, energetic reserves
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Part 3:Consequencesf greeningby marennineon theintegrativeresponseof bivalve

Physiological traits
A Species specific

0mg It day0
= 3mg It day 0
E omglt day7
M 3mg It day7

CR (Ihlg?)




Part 3:Consequencesf greeningby marennineon theintegrativeresponseof bivalve

Physiological traits
A Agespecific
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Conclusion and perspectives
-\

A Hasleaand itsmarennine(-like) pigmentsare promising sources
of naturalcompoundswith potential applications with probiotic
and prophylactic benefits ilaquaculture. Yet further studies
needto be conducted..

A Perspectives: |dentification on chemiséiluctures toxicity and
to.iImprove the cultivation oHasleaspecies and:extraction
processes for theompoundsof interest, in particular when
considering the productionf marennineat.an industrial scale.
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Part 1: Greening of oyster Iby. ostrearia

Greening estimation: Sergualitative method

0 1 2 3 4+ 5 6 7 8 9 10

Quantitative method

[Grounded freezed
gills + Urea 8M Heated 50C.
24h,centrifuged 8500 rp SpectreUV vis on ]

supernatant




Part 2: Role of size in preingestive selectiorobstrearian C. gigas

Experiment A:
SEM observation

3 populations differing
In cell size




Greening estimation: Sengualitative

Time of exposure (h)
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R2=0.9642
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Part 1: Greening of oyster Iby. ostrearia

Marennine & gill interaction

Fresh gills, dissect
& washed

Immersion, 330 kD
ultra-filtered EMn

Fixation, 10%
formaldehyde, 10d

Cryostat sectionnin
40 micron

Observation unde
microscope




Part 1: Greening of oyster Iby. ostrearia

-\
Greening experiment BW: Blue water
S. costatum 3A20 || H. ostrearia BW, 5 mg | |H. ostrearia, 320
10° cell mE: (Control) | BW, 5 mg t 103 cell mLE?

BW removal,
‘ ‘ ‘ ‘ centrifugation

a) b) EMn + IMn ¢) EMn d) IMn

NUIAON JEEN RPN

Note: == = [ ostrearia’s cell, ; = C. gigas, [_] = seawater, [__]= blue water+seawater

1 Iaced in norm
medium, 12 weeks

{ Greening quantificatiorj




Part 1. Greening of oyster Iby. ostrearia

Sampling at outflow with

time T, T, T,,& Ty, (Min)for

each group

C. gigaguveniles + EMn  C. gigaguveniles
(5 mg/L, n=8) (control, n=8)

Samples were analyzed by
particle counter multisizer

4

Analysis of CR

Outflow




Part 1: Greening of oyster Iby. ostrearia

Effectof marennineon Clearance Rate (CR)

] control

Bl Green

4- 4 Initial response
HA
o . -
—i
=
= b
x & { Recovenability }

Days



Part 2: Role of size in preingestive selectiorobstrearian C. gigas

A Different sizes oH. ostrearia
populations (Experiment A & B),
60 L, (3.16cells.th)

A 10adult oysterswere
acclimated flow rate 10l.ht

A {lYLXt Ay3 ¢
during 1h, at outflow

Samplingof PFat the
end of observation

Fixedwith Lugol&
countedwith
biometric microscope

Flowthrough chamber system (FTC)
PF

Outflow



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

.\
Behavioral traits (shorterm)

Acclimation phase Postacclimation phase

M. edulis

C. virginica



