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Labyrinthulomycetes
Heterotrophic fungoid (fungal-like) protists

Unicellular eukaryotic organisms & ubiquitous in marine
environment;

Producing various enzymes through them, and
functioning as remineralizers in the ocean;

Classified into 3 groups: labyrinthulids, thraustochytrids
and aplanochytrids;

Occasionally found in high numbers in the water column
and microbial carbon biomass of proportions equaling
that of bacterioplankton;

Potential important function in microbial food web.



a Epifluorescence micrograph of acriflavine-stained cell. b Cells attached to the
surface of single pine pollen (marked with arrow). ¢ Phase contrast
photomicrograph of Aurantiochytrium sp. (Singh & Wang, 2014)

No. of cells (1 ') Habitat Reference

sex10° Coastal eceanic waters off Japan Maganuma et al. (1998)

50107 Coastal oceanic waters off Japan Kimura et al. (1999)

21.4x10° Coastal eceanic waters off Japan Kimura et al. (2001)

130=10° Arabian Sea Raghuxumar et al. (2001)

$2.3x10° Sandy shores of Mediterranean Sea Bongiomi et al (2004)

230%10° Greenlard and Norwegian seas Naganuma et al. (2006)

674%10F Equatorial Indian Ocean Damare and Raghuburmar (2008)
630%10° North Pacific subtropical ocean off Hawaii Li et al. (unpublished data)

320=10° Coastal oceanic waters of Pearl River Delia Liu et al. {unpublished data) } 2014

Abundance by direct counting (Singh et al., 2014)



Thraustochytrids (cont’ d)

Table 2 Particulars rezarding representative 185 rRNA pene sequences (used for construction of phy bgenetic tree in Fig. 2)ofthraustochytrid isolates
from different habitats

GenBank accession numbers of the 185 Fhylogenetic identification Probable function of the isolate Reference

sequences

L34054.1 Ulkenia profunda DHA production Cavalier-Smith et al. (199%)

ABO22108.1 Schizochyirium minutum Source of PUFAs and extracellular  Honda et al. {1999)

ABO22110.1 Thraustockhvirium aureum ENZYMes

ABO22111.1 Thraustochyirium multirudimeniale

ABO221121 Thraustochyirium siriaunim

ABO22113.1 Thravstochvirivm pachydermm

L34668.1 and AB022109.1 Thraustochyirium kinnei

AB052556.1 Thraustochyirium sp. KK17-3 DHA production Huang et al. (2001)

AF2573142, AF257315.2, AF257316.2, Thraustocipiridae sp. DHA production Mo ot al. (2002)
and AF257317.2

ABOT73303.1, ABO73304 .2, AB073305.2, Thraustochyiriidae sp. DHA production Huang et al. (2003 )
ABO73306.2, and ABO733092

DO374149.1 Thraustochyirium sp. ONC-T18 DHA and carotenoid production Burp et al. (2006)

DQEI662T71, DORI6E29.1, DOQBI6630.1, Thraustochyviriidae sp. Production of osmolytes such as Jakobsen et al. (2007)
and DQE36631.1 protocuercitol and ghycine betaine

EF114355.1 Thraustochvirium caudvorum Parasites of marine Tee living flat Schirer et al. (2007)

WOrms

DQ367046.1, DO36TMT.1, DQ36T051.1, Thraustochyviriidae sp. Source of PUFAs and extracellular  Tsuiet al. (2009)
and DQ367052.1 ENZYIMES

D0O367053.1 T kinnei

FIR21482.1, FIR21485.1, FIR21488.1, Thraustochyirium sp. DHA production Yang et al. (2010)
FI821492.1, and FIR21500.1

FIT99794.1 Oblongichyrium sp. PBS0S Mot known Colhdo-Mercado er al. (2010)

Singh et al., 2014



Thraustochytrids (cont’ d)

FIR2 1482, 1, Culture collsction
DOQEI6630.1, Culture collection
FIE21488. 1, Mangroves

of | FIB21485.1, Mangroves
DOBR36631.1, Marine sediment and seawater, Portugal

. DOB36629.1, Marine sediment and seawater, Portugal
DQ374149.1, Sammples from Canadian coastal sites
99 L AB0O73303.1, Seawater samples from coastal areas of Nagasaki
- DO36TOS1.1, Gut of polychaste, Thelepuy 5p.
DO36T052. 1, Gut of Sand dollar Dendraster excentricus o

81
EF114355.1, Free-living flatworm, Mocrostomum lignano
AYET0336. 1, Surface mucus of the coral Fungia granulosa 2

99
AF257314.2, B. schlosseri primary cell cultures 3

L gy | AF25T3152, B. schiosseri primary cell cultures
ABO022113.1, Estuarine sediment
ABO22108.1, Estuarine sediment
ABO22111.1, Estvanine sediment

DO36T7047. 1, Gut of heart urchin Brisaster latifrons 4
] FI799794 1, Sediment sample of Peconic Bay
DOQ367046.1, Gut of peanut wom Phascolosoma agassiziff

749 B9

AF257316.2, Stvlophora pistillata, a branching coml species

gy - AF2573172, Sthlophora pistillata, a branching coml species

L34054.1, UTkenia profiunda, Estnarine sediment
99 | FI821500.1, Coral reef
52 —[ FI821499.1, Coral reef 5
ABO022112.1, Marine algae cast off
99 \DOE3662T. 1, Sediment sample from the south coast of Moarway
ABO022110.1, Decaying octopus tissue ] 6
AB073304.2, Seawater sample ] ;

99
{ ABO73305 2, Seawater sample

gg ~L34668.1, Estuarine sediment
—[ DO36T053. 1, Gut of sea cucumber Leptosynapta clark ] 8
—— ABO73309.2, Seawater sarmple
ABOT73306.2, Seawater sarmple

%
§|__Am}525545. 1, Coastal seawater sample

67

50

Singh et al., 2014



Marine Labyrinthulomycetes

Labyrinthulomycetes <
(mainly marine)

Photomicrograph of an acriflavine-
stained thraustochytrid cell
(marked by arrow) from a natural
sample on a black filter
membrane (Demare, 2008)

~Labyrinthulids Y

\-Thraustochytrids

> 20.6x10-'2 g carbon/cell

=682

3.02x10°1® g carbon/cell (Bac)

Biomass of thraustochytrids in some
marine habitats

Substrate

Parameter

Brown alga Sargassum cinerenms;
21 days of decomposition; coastal
waters of Goa, India

Decaying mangrove leaves

Phytoplankton detritus;
North Sea

Faecal pellets of the salp,
Pegea confoederata; Arabian Sea

Coastal waters of the Japan Sea

2.6 ug C/ml

Water column of the Arabian Sea

27 ug C/ml

0.0007 g C per g detritus

0.0015-043% of detrital dry weight

0.111 mg C g'detritus,
at 20.6 pg C per 5 pm cell
(based on Kimura et al. 1999)

12 mg C g™ dry wt. faecal pellet,
at 20.6 pg C per 5 pm cell

(based on Kimura et al. 1999)
0.0026 mg C L' seawater

(at 165 pg C per 10 pm cell,
Kimura et al. 1999)

Up to 0.027 mg C L' seawater
(at 20.6 pg C per 5 pm cell
(based on Kimura et al. 1999)

Raghukumar, 2002
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Thraustochytrlds (cont’ d)

Abundance in the equatorial
Indian Ocean
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CTD stations in the equatorial Indian Ocean
during the cruise of ORV Sagar Kanya.

Damare & Raghukumar, 2008
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Thraustochytrids (cont’ d)
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Thraustochytrids (cont’ d)
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in Hawaiian waters (Li et al, 2013)
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Thraustochytrids (cont’ d)

Table I Extreme values occumence of thraustochytrids abundance and biomass percentage during all three cruises (each cell displayed in value and location)

Features of Bacterioplankton and thraustochytrids HOT-216 (November 2009)

HOT-219 (March 2010) HOT-223 (July 2010)

6.3<10°, 100 m, $2C12
1.89%10% 45 m, S1C1
6.94%10%, 75 m, $2C6
1.45 % 10%, 200 m, S1C1
365.1 %, 200 m, $52C1

Maximum thraustochytrid abundance (cells/L)
Minimum thraustochytrid abundance (cells’L)
Maximum bacterioplankton abundance (cells/L)
Minimum bacterioplankton abundance (cells/L)

Maximum thraustochytrid biomass percentage

2.95%10% 75 m, $52C1 1.75%10°, 100 m, $52C1
up up

6.09%10%, 45 m, $52C1 6.81=10% 125 m, $52C1
2.41 %107, 200 m, S1C1 1.41=10%, 200 m, S1C1
13.49 %, 100 m, S2C12 8.36 %, 100 m, S2C12

against bacterioplankton
Minimum thraustechytrid biomass percentage 0.79 %, 45 m, S1C1 up up
against bacterioplankton
UDunde "'
HOT-216 HOT-11%

0 01 02 03 04 05 06 0.7 08 09 1

S1C1 = s1C1

52C6 | $2C6

KIC7T E = 851C1

S1C12¢ : s101

552C1E $2C6

 Thraustochytrid ¥ Bacterioplankton

§51C1

0 01 02 03 04 05 06 07 08 09 1

(Li et al, 2013)



Thraustochytrids (cont’ d)

Correlation analysis

Pearson Correlation Bac Tem Sal Oxy CHLPIG Nit
All three cruises 0.059 0.038 0.048 —0.022 0.089 0.551"
(n=66) 0.640 0.763 0.704 0.860 0476 0.000
HOT-216 0.083 ~0.063 0.069 0.124 0.157 0.496
(n=30) 0.664 0.739 0.718 0.513 0.407 0.014
HOT-223 0357 0.103 0.523" 0.673 ~0.091 ~-0.310
(n=18) 0.146 0.684 0.026 0.002 0.720 0.327
216-S1C1 —0.837° -0.872% -0.875° —0.424 ~0.016 0.792
(n="6) 0.038 0.024 0.022 0.402 0.976 0.061
216-852C1 —-0.945* -0.909° -0.864° —0.398 0.084 ND
(n="6) 0.003 0.012 0.027 0.434 0.874

223-852C1 ~0418 0.050 0.816" 0.810 0.668 ND
(n=6) 0410 0925 0.048 0.051 0.147

Significant values are marked in italics. The two rows at each cell represents “r”" and “p™ value, respectively
* Cormrelation is significant at the 0.01 (two-tailed)

Y Correlation is significant at the 0.05 (two-tailed)

(Li et al, 2013)



Thraustochytrids (cont’ d)

Aplamnochyvtrium EUSS11T0
snf Aplanochyirium stocchinoi AJ519935

Aplanechyirium sp. FIS10216
Uncult marine eukaryote DQ LO3TTT
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52-5-104)
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639 {6)
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89 Uncult labyrinthulid clone FIS00622
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Thraustochytrids (cont’ d)

We are likely ignoring

_—

|

Thraustochytrid frequency and biomass
with respect to bacterial biomass during
three cruises (Damare 2008).
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Thraustochytrids (cont’ d)
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Thraustochytrids (cont’ d)
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Summary on Thraustochytrids

1. Significant role in ocean carbon cycling and seconday
production (frequency and biomass), but with low
diversity;

2. Unknown relationship with other biological
environmental factor;

3. Rich in fatty acids and potential application in DHA
and biodiesel production.



Mycoloop of Marine Food Web

Predation by birds
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