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Marine picoeukaryotes

Ubiquous and significant members of the plankton
Phototrophic: 103-10# cells ml-!
Heterotrophic: 102-103 cells ml-1
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Heteromita globosa Cercomonads
MED1-26
Geminigera cryophila

MED1-5 Cryptophyceae

Prasinophyceae

Prymnesiophyceae

Diatoms

Pelagomonas calceolata

MED1-27 Pelagophyceae

Chrysophyceae

Nannochloropsis
MED1-25
Developayella elegans
Hyphochytrium catenoides

Eustigmatophyceae

Novel
stramenopiles <

Heterocapsa triguetra .
MED1-8 DIHOﬂGge”GTCS

MED1-7
MED1-10
MED1-9
MED1-6
Oxytricha granulifera
MED1-11
MED1-12
MED1-31
MED1-13

<4

Novel alveolates

Ciliates

Genetic library of 185
rRNA genes

Sample analyzed
Alboran Sea (NW Med) - bm
Fraction: 0.2 - 5 um

Diez et al. 2001



Novel groups are abundant and widespread

North Atlantic Mediterranean] Mediterranean(’
Open sea Coast

B Novel stramenopiles

B Novel alveolates

B Mainly phototrophs

Mainly heterotrophs
Equatorial Pacific Antarctica

Diez et al. 2001
Ldopez-Garcia et al. 2001
Moon van der Staay et al 2001



B Novel alveolate-1

® Novel stramenopile
O Dinoflagellate

B Prasinophyte

B Novel alveolate-11

B Cryptophyta-nucleus
O Other




Novel stramenopiles
are very diverse
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Phototrophic [
stramenopiles

Achlya bisexualis
Leptolegnia chapmanii
Achlya apiculata
Phytophthora megasperma

100- [ agenidium giganteum

Developayella elegans

82/8q- DH144-EKD1
f_{T;ME1-21
1° OLI11026

10
100

L—— OLI11008
ME1-22
Hyphochytrium catenoides
ME1-17 I I

DH148-5-EKD33

100/92

109{— Blastocystis sp.
100) guinea pig faeces isolate

Blastocystis hominis

Hnia monomastiga

Cafeteria roenbergensis

ME1-1
ME1-2

OLI11006

100 OLI1106
40[LME1-19
100l \mE1-20

oLi11s§ V||
ﬁ Labyrinthuloides haliotidis
100,

— ME1-24] \/|

Ulkenia profunda
DH147-EKD1p\/

100— Opalina ranarum

100

L Cepedea virguloidea

—

Amphidinium belauense
Alexandrium tamarense

L— Prorocentrum minimum

ME1-21
DH144 EKD10
0LI11026

——OLI11008
ME1-22

ANT12-11
ANT37-21
ANT37-29

ME1-18
ME1-28
————— OLI11006

ANT12-22
ANT12-19
ANT12-21
ANT12-23
ANT12-20
ANT12-7
ANT12-9

ME1-19

OLI11066
ME1-29
ME1-20

ME1-30

OLI11150
ANT12-10
ANT12-29

ANT12-6
ANT12-16
ANT12-18
ANT12-17
ANT12-15

Thraustochytrium kinne

ANT12-26
ANT12-27
ANT12-24
ANT12-25
ANT37-18
ANT12-8
ANT12-5
ANT37-16

VIlI




Distribution of clones inside clusters

_ Mediterranean North Atlantic Antarctica Eq Pacific Antarctica-deep
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0 0 1
4 1 0
1 1 0
0 0 1
0 0 0
2 1 0
0 0 0
7 5 3



Probes for novel stramenopiles

846
NS3 ATTACCTTGGCCTCC-AAC

NS4 TACTTCGGTCTGCAAACC

Cluster III Cluster IV

ME1-18
ME1-28

OLI11006
ANT12-22

ANT12-19
ANT12-21

OLI11066
ME1-29

ANT12-23 ME1-20
ANT12-20

ANT12-7

ANT12-9

ME1-30




Detection of novel stramenopiles by FISH

Cultures used as negative controls:
* Prasinophyte
* Prymnesiophyte
* Cryptophyte
* Stramenopiles
- Eustigmatophyte
- Chrysomonad
- Bicosoecid

Cluster III Cluster IV




Dynamics during an enrichment culture

Blanes Coast sample
2 im filtrate




Experiment of bacterivory

Ingestion of FLB
106 FLB ml! in the enrichment culture for
2 hours




Abundance in situ - Blanes Coast

2.0 100
—@— HF | I NS3+

~~~~~~~~~ O PE | [0 NS4+

ells mld (10° HF & 10* FE
JH =31 joedsar s[[s0 +Q 4 Jo o

—
—

Seasonal average
+ NS3+ cells: 12 cells ml-t (3% of HF)
- NS4+ cells: 120 cells ml1 (20% of HF)



Summary

Novel stramenopiles are . . .

» Abundant and widespread in genetic libraries of marine picoeukaryotes

- Phylogenetically very diverse, likely including different organisms
- Some are bacterivorous heterotrophic flagellates

* They comprise a significant fraction of natural HF assemblages



Future

Add partial sequences from other studies

Design more probes

Apply probes to natural samples



Libraries already analyzed (n=52)

Mediterranean Sea ME!1 10
Antartica ANT12 22
Antartica ANT37 7
Antartica DH147 3
North Atlantic NA11 5
Equatorial Pacific OLIO11 5



Libraries from PICODIV (n=120)

Mediterranean Sea

Equatorial Pacific

English Channel

North Sea

North Atlantic

BLOO0921
BLOO1221
BLO10320

BLO10625

OLI

RA000412
RAO00609
RAOO0907
RA001219
RA010412
RA010516
RA010613
RD010517

HeO003xx
He000427
He000803
He001005
HEO01206
HEO010218

Or0004xx
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Novel stramenopiles from

env.part.BL000921.5 Blanes

env.partBL001221.23
I env.part.BL010320.2

e —
env.part.BL010625.21

env.part.BL010320.19

env.part.BL010625.41

E env.part.BL010320.26
env.part.BL010625.31

env.part.BL010625.19

env.part.BL000921.18

env.part.BL010320.17
env.part.BL000921.27

env.part.BL010625.35
env.part.BL000921.25
env.part.BL010625.33

env.part.BL010625.30
_EL— env.part.BL001221.26
env.partBL010625.8

env.part.BL010625.14

_I_ env.part.BL001221.30

env.part.BL000921.38
I env.partBL010320.22

L env.part.BL0103206

env.partBL0O00921.26
I env.part.BL010320.14

L env.part.BL010625.32
env.part.BL000921.33

env.part.BL000921.11

01

env.part.BL000921.22
env.part.BL000921.36

env.part.BL001221.8
env.part.BL000921.40

_:env.part.BLOOOQZ'I 9
env.part.BL000921.16




Libraries from other groups (n=71)
Anoxic sediments - Dawson & Pace 2002. PNAS

BAQD 9
BAQA 2
BOLA 2
Guaymas Basin hydrothermal vent - Edgcomb et al. 2002
CS_EO 8
C1_EO 6
C2_EO 9
C3_EO 9

A3_EO 26






