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o
Importance of Phytoplankton

A They serve as therimary producersn coastal
ecosystem.

A They also act asiogeochemical cycle mediator
for the earth.

Sources: Gulf of Maine research Institute 2010 Sources: Finkel et. al., 2010



A Proliferation of selected phytoplankton taxa in the waters may cateseendous
impactson human healthand socialeconomy

A Toxinproducertaxareleasebiotoxinand A Highbiomass producer taxa cause

contaminatedseafoodor fishkill. anoxia/hypoxiain waters and lead to
mortality of marinelife.
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160 1omnes of dead fish found in
farms along Johor Straits

Over 50, 000 fish found dead in Teluk Bahang,
fish breeder suffers RM800, 000 in losses
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First incidence of paralytic shellfish poisoning
on the eost const of Peninsalar Malaysia
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Massive fish mortality iffeluk
Mass mOI‘tality Of CUItured f|Sh in Bahang;aused by a hypox_ia
Johor strait due to algal inducing algal bloom
karlotoxins.

Shellfish contamination iGetingRiver,
Kelantan.



Objective

o | Investigatephytoplankton community
T _ SouhChinaSea  a5semblages across tB®uth China Seand
' Malacca Straiby genetiometabarcoding

oo Methodology

72 plankton samples were collected

during research cruise in Juyugust
2019
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Phytoplankton community studies

A Metabarcoding is:

I A fastgenetic manneto elucidate the
comprehensive taxonomic profiling in the
environment(Kuninet al., 2008)

I Reliabledue to the taxonomic assignment are e
based on the sequences similarity of the .. - 3*———4
references genomes in huge database such —‘-!-J.;i
Ref seqTatusoveet al., 2014) PRZCole et al., 2014)
and SILVAQuast et al., 2013)

A Highlyaccurate genetic distinctioapproach,

metabarcodincare usefulto monitor the S | I,Va.g&2

phytoplankton/HABs species.
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A Atotal of 386
phytoplanktonspecies
taxawas revealed.

A Highspecies diversity
was observed abffshore
sampling station.

T This could be due to
lower nutrient at
offshore.

I Highnutrient tends to
shift the highspecies
phytoplankton
diversity to
monospecific.
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A High OTU abundances
of phytoplankton
were found atshore
sampling stations of

Malacca Strait.

A This was likely
influenced by high
nutrient loading in
the region.
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Harmful algal bloom species and its threats

I Diarrheal Shelifish Polsoning

B Goniodomin A (GA)

B Meortality of fish

W Paralytic Shellfish Polsaning (PSP}
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mamsse samn oo 457 R A\ totg| 0f 28 harmful

algal bloom (HAB)
species was
annotated from OTU,
with 7 new recordsn
Malaysian waters.
High OTU abundance
of HAB species were
mainly found in
Malacca strait




Conclusion

A This study providegaluable baseline inventoigf marine
phytoplankton diversity to evaluate long term of
phytoplankton communities along the coast of Malaysia

A Metabarcodingapproach isiseful for HAB species detection
and monitoring
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Revealing the Harmful Algal Community Shift
Along the Johor Strait Using Metabarcoding
Approach
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Study Sites: Johor Strait (JS)

ST3: Cage Fish Farm; ST5 and ST10 : Cage Fish and Green Mussel Farm

ST1316 : Green mussel farm
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Species composition based oretabarcoding
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A Atotal of130 phytoplankton taxavere
revealed from OTUs taxonomic
assignment.

I 64 species of Dinoflagellates
I 66 species of diatoms

A 16know and potential HABpecies

1) Alexandriumaffine, ii) A.

minutuny peruvianunmostenfeldilinsuetum iii) A.
pseudogoniauladhiranoi, iv) A.tamiyavanichij v)
A.leei, vi) Chattonellamarina, vii) C.subsalsaviii)
Dinophysisniles/ caudata norvegicdacuminate,
iX) Gymnodiniuntatenatum x) Heterosigma
akashiwq xi) Kareniaselliformis xii) Pseude
nitzschiaamericana xiii) P.brasiliang xiv)P.
cuspidatdlineold turgidula/ australis xv) P.
multiseriesPungensxvi) P.australis



Taxonomic assignment

Highest Blast hit

Identity (%)

Species assignment

0OTU2191{Dinophysisniles 99.23 Dinophysisniles/caudatd norvegicdacuminata
Otu4410|D. caudata
D.norvegica
D.acuminata
Otul5209Pseudenitzschigpungens 98.47 Pseudenitzschiamultiseriegpungens
Otu3139 |P.multiseries
Otu22780Alexandriumminutum 98.46 Alexandrium
Otu4439 |A. peruvianum minuturmy peruvianuntostenfeldilinsuetum
Otud441 |A. ostenfeldii
A.insuetum
Pseudenitzschiacuspidata Pseudenitzschiacuspidatalineola turgidula
Otu3088|P.lineola 97.67
P.turgidula
Otu7064 |Alexandriumpseudogoniaulax Alexandriunpseudogoniaulabhiranoi
. . 98
Otul35 |A. hiranoi
Otu16641Pseudenitzschiaaustralis 99.24 Pseudenitzschiaaustralis
Otu21833Kareniamikimotoi 97.69 Kareniamikimotoi
Otu23722Heterosigmaakashiwo 99.2 Heterosigmaakashiwo
Otu24287Gymnodiniuntatenatum 99.23 Gymnodiniuntatenatum
Otu4409 |Alexandriunaffine 100 Alexandriurraffine
Otu4480 |Alexandrium leei 97.3 Alexandriurreei
Otu4492 |Alexandriuntamiyavanichii 100 Alexandriurmtamiyavanichii
Otu4421 |Chattonellasubsalsa 100 Chattonellasubsalsa
Otu6704 [Chattonellaminima 100 Chattonellaminima
Otu299 |Pseudenitzschiabrasiliana 98.48 Pseudenitzschiabrasiliana
Otu3526 |Pseudenitzschisamericana 100 Pseudenitzschisamericana

A Only OTUs that had

> 97% similarityo
NCBNt database
were included in the
analysis.

However, some of
the HABs speciesill
cannot be
distinguished to
species leveby
usingV9 of 18S
rDNA region.



HAB species distribution in Johor Strait

Overall HABs species relative abundance throughout May20482019
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The highest HAB species diversity
and relative abundance were
discovered in outer western and
Eastern JS.

A.leei, A.pseudogoniaulabhiranoi,
A.tamiyavanichij P.americanaP.
australisandP.

cuspidatdlineola turgidulawere
found in outer Western JS.

A. affineand C. minimawere
detected in outer of Eastern JS.
Dinophysisp. was found in outer
parts of Western and Eastern JS.
C.subsalsaG. catenatumandP.
brasilianawere discovered in inner
Eastern JS.

H. akashiwoand P.
multiseriegpungeswere detected
throughout the stations in JS.



HAB community assemblages and composition shift

May 2018 3 Aug 2018 z Oct 2018 . Nov 2018 and Jan 2019
Inter-monsoon | Southwest monsoon : Inter-monsoon i Northeast monsoon
Harmful algaebk?oms species assemblages ;
Pseudo-nitzschia australis | Alexandnum affine i Alexandnum affine ] . Alexandm_lm affine .
Karenia mikimotoi | A, minutunvperuvianum/ostenfeldii - A. minuturm/peruvianum/ostenfeldii | A. minutum/peruvianum/ostenfeldil
Helerosigma akashiwo || finsuetum 3 Jinsuetum i fmsuetu_m
P. mulliseries/Punges || Gymnodinium catenalum ! A. leei ; A, leei
Dinophysis miles/caudata/ || Dinophysis miles/caudata/norvegica A. tamiyavanichii | A. tamiyavanichii
norvegica/acuminata || /acuminata Gymnodinium catenatum : I
| Psaudo-nitzschia multiserfes/ounges Cau rvegica | || Dinophysis miles/caudata/norvegica
‘ Heterosigma akashiwo facuminata | /acuminata
Pseudo-nitzschia multiserie s | | Pseudo-nitzschia multiserios/punges
i P cuspidatafineclatwgidula { P brasiana
: P _amencana

Chatfonalla subsalsa i ) i
| Heterosigma akashiweo | ! [ Heterosigma akashiwo |
i Srionena pumina

A HABs species diversity increased in wet season during the Northeast

monsoon.




A Salinity and pH in JS were in the range
of 2332 and 7.28.2, respectively.

A The lowest salinityere observed in
the inner JSlikelydue to freshwater
plumes andlischarge of freshwater
from reservoirs.

A The highest salinity and pivere
detected inJan 2019 durinflood tide,
intrusion of the seawater from South
China Sea and Strait Of Malacca.

Water current movement during Jan 2019
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Temperature (°C)
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A Temperature in JS were observed in the range c3Z€.
A The highest temperaturef81-33 °C) were observed in thieiter-
Monsoon (Oct 2018nd Southwest Monsoon




Ammonia (uM) i Silicate (uM)
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A The highest concentration of micronutrientsirate, ammonia, phosphate and silicatere observed
during theNortheast Monsoor{NowJan), postulate the nutrient sources wéischarged from riverand

runoff from landin urban areas during rain.



Canonical Correlation Analysis (CCA)
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A Relative abundance @ pseudogoniaulabhiranoi, A. tamiyavanichij A. leei, P. americana P.
multiseriegpungensand Dinophysisp. were associated with increasing DIN: DIP and salinity.

A H.akashiwg A. affine and Aminutuny peruvianuniostenfeldilinsuetumwere related to increasing
phosphate and temperature.

A G.catenatumand Csubsalsavere highly correlated with temperature.
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Exploring the diversity of -
| zooxanthellae associated with
| corals of Perhentian Islands
~ | Marine Park by deep- "2
- | sequencing approach
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The coasts of Malaysia harbored coral reef ecosystem spanning for up
to 4000km 2 in term of area ( Wikinson, 2008), with estimated 500
hermatypic coral species, constituting 60% of the world described
hermatypic coral species ( Veron et al., 2009).

Climate change and other local stressors (eutrophication, siltation,

habitat destruction and overfishing) has caused mass bleaching of
coral species. eg ., in year 2010.
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Reef corals are hosts to a group of exceptionally
diverse dinoflagellate symbionts in the family y
Symbiodini aceae . 'I,.

These symbionts are critical compo  nents of coral

reef ecosystem. Loss of these symbionts in their

coral hosts during stress -related o bl eachi ngo
events can lead to mass mortality of the coral

hosts and collapse of the associated reef

ecosystem.
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ZooxanthelladactSheet

Singlecell dinoflagellates Coccoid

Mutualistic endosymbionts
Autotroph (Photosynthetic)
Containing chloroplasts (chlorophyll a,

I v > D>t

Mastigote

\ J Motile flagellated cell

pyrenoid
Coccoid in hosts; free living flagellated
cell

c, peridinin and diadinoxanthin) and to Q

p2!

m

S The symbiont is housed in a
; . | " specialized compartment (peri
'y \ | | vacuolarmembrane) of host cell,
' | ' calledsymbiosome

Oral
Endoderm

They give corals their vibraclors
(/;":-‘f" Mesocglea

Zooxanthellae will be expelled when

£
53 the coral hosts are exposed to
O£ g g environmental stressors, and this
L
caused the coral to bleach.




Cladocopium
(Clade C)

u High species and functional
1 R diversity of zooxanthellae
Clade F (sensu stricto) . . .
I ‘ Zooxanthellae is a highly diverse
_{ Fugacium group, with divergent clades (of which
Clade F-Frs . .
( ) comprise of multiple subclade types)
_{ Brovioum that are now partitioned into a total of
N k_‘ . sevengenera.
Durusdinium
(Clade D) . .
-1 L4 Different clades have different
Geraiiacitun resistance to various environmental
stresses.
N R W4 Clade A; high/variable light
Symbiodinium Clade @ thermal tolerance
| (Clade ) Clade E Free livinghon symbiotic

14 Temperate Clade A LaJeuneSSEt al (2018)



Goal:

Exploring the zooxanthellae diversity of
Malaysia

Assessing the symbiont composition
In different corals is essential to
understand the resilience and
susceptibility of the reefs

To investigate the diversity of
zooxanthellae in Malaysian
common coral species,

To assess the coral resilience by
comparing the zooxanthellae
communities in the host species.



