957

958

959

960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975

976

977
978
979

980

981
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Supplementary Figure S1. Phylogenetic tree of the partial 18S rRNA gene sequence for the
Pedinellales strains isolated during the MALINA cruise. 434 unambiguously aligned positions
were considered from an alignment of 37 nucleotide sequences. The evolutionary history was
inferred by using the Maximum Likelihood method based on the Kimura 2-parameter model (Nei
and Kumar, 2000). Please note that the sequences with a code starting with ZZ are not available in
Genbank but are deposited in the RCC database and available at http://www.sb-
roscoff.fr/Phyto/RCC. The tree with the highest log likelihood (-2090.1471) is shown. The

percentage of trees in which the associated taxa clustered together is shown next to next to the
branches from left (ML, 1000 replicates) to right (NJ, 1000 replicates). Initial tree(s) for the
heuristic search were obtained automatically as follows. A discrete Gamma distribution was used to
model evolutionary rate differences among sites [5 categories (+G, parameter = 0.4258)]. The tree
is drawn to scale, with branch lengths measured in the number of substitutions per site.
Evolutionary analyses were conducted in MEGAS (Tamura 2011). The tree was rooted with
Chrysophyceae (Paraphysomonas foraminifera, Dinobryon sociale and Spumella danica) as
outgroups. The tree has been edited and includes ML and NJ bootstrap values as described in

Figure 2.

Supplementary Figure S2. Rarefaction curve for the strains isolated during the Leg 2b of the
MALINA cruise indicating the number of distinct genotypes found as function of the number of

strains sequenced. The curve is based on partial 18S rRNA gene sequences.
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Supplementary Tables

Supplementary Table S1. List of strains isolated during the MALINA cruise and deposited to the
Roscoft Culture Collection (RCC). Cultures were enriched by Tangential Flow Filtration (TFF) or
medium enrichment. Flow Cytometry Sorting targets were defined on cytograms of side scatter (a
function of cell size) vs. red fluorescence (a function of chlorophyll content). Size corresponds to

average cell diameter of the cultures.
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/83| 78/74

RCC2289 Undescribed Pedinellales sp. | JF794054
Uncultured stramenopile FN690666 Baltic
—— Helicopedinella tricostata AB097408
RCC2283 Undescribed Pedinellales sp. | ZZ0044359
94/98 | St320 3m Nano ES069F4 JF698788
RCC2284 Undescribed Pedinellales sp. | ZZ0044360
RCC2287 Undescribed Pedinellales sp. | ZZ0044391
RCC2291 Undescribed Pedinellales sp. | ZZ0044516
RCC2302 Undescribed Pedinellales sp. | ZZ0044915
RCC2303 Undescribed Pedinellales sp. | ZZ0044519
Pseudopedinella sp. EU024988
|__ 1 Pteridomonas danica AB081640
Pteridomonas danica L37204

99/99

|\

Pseudopedinella elastica PEU14387
Apedinella radians U14384
99/99 L——— RCC665 Apedinella spinifera ZZ0013555
RCC382 Mesopedinella arctica ZZ007119

Pedinella cf. squamata AB081517
1 Pedinellales sp. EU247836 Arctic

> RCC2286 Undescribed Pedinellales sp. [l JN934678

RCC2301 Undescribed Pedinellales sp. Il JN934682

—— Uncultured eukaryote EU500152
Ciliophrys infusionum L37205

87/86

99/99

'— Rhizochromulina cf. marina U14388

87/83

93/100

Dictyocha fibula AB096710

Dictyocha speculum U14385
RCC1082 Pseudochattonella verrucolosa 220044247
Florenciella parvula AY254857
RCC1007 Florenciella sp. EU106829

RCC1008 Florenciella sp. EU106830

100/100

Pelagococcus subviridis PSU14386
— CCMP1214 Pelagomonas calceolata U14389 Pacific

/

Aureococcus anophagefferens AF119119 Atlantic

Pelagophyceae EU247837 Arctic

— Paraphysomonas foraminifera Z38025

99/100 —  Dinobryon sociale AF123291

99/100 - Spumella danica

0.02

AJ236861
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Division  Class Order Putative identification
Aieolata  Dinophyceae Lophodiniales Biecheleria cincta
Alveolata  Dinophyceae Lophodiniales Biecheleria cincta
Chlorophyta ~ Chiorophyceae Volvocales Carteria sy
Chiorophyta ~ Chlorophyceae Volvocales Chlamydomonas sp. |
Chlorophyta ~ Chiorophyceae Volvocales Chlamydomonas sp. Il
Chiorophyta ~ Chiorophyc Volvocale: Chlamydomonas sp. Il
Chiorophyta  Mariellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Marmiellales Bathycoccus prasinos
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromor
Chiorophyta  Maiellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Undescribed Mamiellophyceae
Chiorophyta  Mariellophyceae Marmiellales Arctic Micromonas
Chiorophyta  Mamiellophyceae Mamiellales Arctic Micromonas
Chiorophyta  Mariellophyceae Marmiellales Undesciibed Mamiellophyceae
Chiorophyta  Mamiellophyceae Mamiellales Undescribed Mamiellophyceae
Chiorophyta  Maiellophyceae Mamiellales Arctic Micromonas
Chlorophyt: hroselmis pyriformis
Chiorophyta pyiformis
Chiorophyta hroselmis pyriformis
Chiorophyta sp. 1l
Chiorophyta ~ Prasinophyceae Pyramimonadales  Pyramimonas sp. Il
Chiorophyta sp. i
Chiorophyta ~ Prasinophyceae Pyramimonadales  Pyramimonas sp. Il
Chiorophyta sp. il
Chiorophyta ~ Prasinophyceae Pyramimonadales  Pyramimonas sp. IV
Chiorophyt: sp. IV
Chiorophyta ~ Prasinophyceae Pyramimonadales  Pyramimonas sp. |
Chiorophyta sp.1l
Chiorophyta ~ Prasinophyceae Pyramimonadales  Pyramimonas sp. Il
Chlorophyt sp.il
Cryptophyta ~ Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta  Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta_ Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta  Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta  Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta Cryptophyceae renomonadales  Rhodomonas sp.
Cryptophyta  Cryptophyceae Pyrenomonad Rhodomonas sp.
Cryptophyta Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta  Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Cryptophyta Cryptophyceae Pyrenomonadales  Rhodomonas sp.
Haptophyta Prymnesiophyceae Prymnesiales Imantonia sp.
Haptophyta ~ Prymnesiophycea Prymnesiales Imantonia sp.
Haptophyta  Prymnesiophyceae Prymnesiales Haptolina sp.
Haptophyta _Prymnesiophyceae Prymnesiales Haptolina sp.

hromulinalg Dinobryon faculiferum

Dinobryon faculiferum
hromulinalg Dinabryon faculiferum
Dinobryon faculiferum

Heterokontopl Dictyochophyceae Pedinellales Undescribed Pedinellales sp.
Heterokontopl Dictyochophyceae Pedineliales Undescribed Pedinellales 5p.
Heterokontopl Dictyochophyceae Pedinellales Undesciibed Pedinellales sp.
Heterokontopl Dictyochophyceae Pedineliales Undescribed Pedinellales 5p.
Heterokontopl Dictyochophyceae Pedinellales Undesciibed Pedinellales sp.
Heterokontopl Dictyochophyceae Pedineliales Undescribed Pedinellales 5p.
feterokontopl Dictyochophyceae Pedinellales Undesciibed Pedinellales sp.
Heterokontopl Dictyochophyceae Pedineliales Undescribed Pedinellales 5p.
Heterokontopl Dictyochophyceae Pedinellales Undesciibed Pedinellales sp.
Heterokontopl Dictyochophyceae Pedineliales

Undescribed Pedinellales sp.
d

Undescribed

RCC#

2013

2487
2488
2041
2512
2250
2310

2306
2316
2250
2307
2317
2308
2309

2514
2253
2254
2311
2314

2312
2313
2251
2255
2256
2257
2258
2304
2305
2315

2252
2260
2243
2244

2245
2246
2247
2285
2248
2249
2288
2497
2242
2490
2498
2499
2015
2047
1987
2048
2502
2500
2501
2009
2206
2297
2205
2044
2045
2503
2019
2020
2513
2516
1998
2001
2018
2007
2208
2504
2209
2300
2203
2294
2200
2292
2289
2301
2283
2284
2201
2302
2303
2286
2287

2491
2494

2493
2496
2495
2505
2492
2511
2040

Strain name

MALINA FTS6.6 PG2
MALINA FT56.6 PGB
MALINA FT99.6 PGB
MALINA FT89.6 PG5
MALINA FT34.3 PG2
MALINA FT34.3 PG4
MALINA S666

MALINA 5522
MALINA S528
MALINA S244.
MALINA S501
MALINA S596C
MALINA S623
MALINA S625
MALINA S627
MALINA S564
MALINA S463
MALINA S464.
MALINA FT99.3.P1
MALINA S448
MALINA S465

MALINA S172
MALINA S403
MALINA S494
MALINA S609
MALINA S643
MALINA S479
MALINA S482

MALINA S484
MALINA S495
MALINA S46
MALINA E3LN1
MALINA E3LML
MALINA S88

MALINA S89

MALINA S92

MALINA S109
MALINA S110
MALINA S115
MALINA E43.N1
MALINA S125
MALINA S130
MALINA E47.P2
MALINA E47.P1
MALINA S51

MALINA E28.N1P20C6
MALINA E28.N1P20C7
MALINA E28.N1P20C8
MALINA FTS6.6 PG4
MALINA FT56.6 PG5
MALINA FT42.3 PGB
MALINA FT99.6 PG4
MALINA FT99.6 PG6
MALINA E62 PG1
MALINA E62 PGS
MALINA FT161.6 PG1
MALINA E36.2 P18-E6
MALINA E36.2 P18-F10
MALINA E43.M2P18D1
MALINA FT42.3 PG12
MALINA FT42.3 PG13
MALINA FT99.6 PG7
MALINA FT34.6 PGL
MALINA FT34.6 PG2
MALINA FT34.3 PGS
MALINA FT34.3 PG1
MALINA E65 PGY

MALINA E25.N2 P10-B4
MALINA E25.N2P19C5
MALINA E8.N1 P23-B12

MALINA S441 P17-C4
MALINA S469
MALINA S514
MALINA FT42.6.N2
MALINA FT42.6N2 P26.85
MALINA S439
MALINA S440
MALINA S471.
MALINA S513 P28.E1
MALINA S513 P28.F9
MALINA E39.N2
MALINA E42.02
MALINA E43.M1
MALINA FT1915 PG1
MALINA FT42.6 PG1
MALINA FT42.6 PG2
MALINA FT38.6 PG2
MALINA FT38.6 PG1
MALINA FT89.6 PG4
MALINA FT89.6N7
MALINA FT34.6 PG5
MALINA FT34.6 PG7
MALINA FT106.6 PG4

Lost

yes

yes

yes

yes
yes

TFF concentrated

TFF concentrated

TFF concentrated

Medium enrichment (ESM/2 + Ge)
Medium enrichment (ESM/2 + Ge)

Medium enrichment (ESM/2 + Ge)

Medium enrichment (JM/2 + Ge)
Medium enrichment (JM/2 + Ge)

Medium enrichment (K/2 + Ge)
Medium enrichment (k/2 + Ge)
Medium enrichment (K/2 + Ge)
TR concentrated

Medium enrichment (F/2)
Medium enrichment (F/2)

TFF concentrated

Medium enrichment (K12 + Ge)
Medium enrichment (/2 + Ge)
Medium enrichment (KI2 + Ge)
TFF concentrated

TR concentrated
Medium enrichment (F12)
Medium enrichment (F/2)

TR concentrated

Medium enrichment (F/2)
Medium enrichment (k/2 + Ge)
Medium enrichment (K/2 + Ge)
Medium enrichment (K/2 + Ge)
Medium enrichment (K/2 + Ge)

TFF concentrated

TFF concentrated

Medium enrichment (PCRI2 + Ge)

Medium enrichment (JM/2 + Ge)

TFF concentrated

Micropipette

Nano sorting
Micro sorting

Nano sorting
Nano sorting

Micropipette
Micropipette
Micropipette

ique No of cells.
sorted

1000

2

Purified by s
coll sorting

yes

yes

yes

Yes

yes
Yes

gle CTD

82
%

42
a2
82
82
9

a2
42
38
38
89
89
35
35
106

Station  Depth

760 3m
760 70m
760 70m
760 70m
760 3m

ARC110709A 0 m
ARC110709A 0 m
ARC120709A 0 m
ARC120700A 0 m
ARC120709A 0 m
BEA130709A 0 m
BEA130709A 0 m
BEAL30709A 0 m
BEA130709A 0 m
BEAL40709A 0 m
BEA140709A 0 m
BEAL40709A 0 m
BEA140709A 0 m
BER100709A 0 m
BERI00709A 0 m
BERL00709A 0 m
BERI00709A 0 m

1103m
280 30m
6203m
6203m
690 29m
690 20m

ARC120700A 0 m

ARC120709A

BEAL30709A 0 m
28030m
280 30m
6203m
6803m
6803 m
680 40m
680 40 m
690 29m
690 29m

PAC080709A 5 m
BER090709A 0 m
BER090709A 0 m
PAC080709A 0 m
PAC060709A 0 m
am

3203m

6203m

760 3m

2803m

2803 m

3203m

3203m

6203m

760 3m

ARC120709A 0 m

BEA130709A 0 m

BEA130709A 0 m
25m

2803m

2803m

3943m

3043m

6703m

6703m

6803m

6803m

760 3m

* Abbreviations: TFF = Tangential Flow Filtration, ESM = Erb-Screiber medium. JM = Javorski medium. K = K medium. PCR= Prochlorococcus and Synechococcus medium. All media are 2 fold diluted and in some cases Ge has been added, see the Method Section for more details

 The accession numbers given here correspond to an internal database (partial 185 rRNA sequences and most of the ITS sequences) for codes starting with ZZ, whereas the other codes correspond to Genbank accession numbers.

Size (um)

Morphology ~Partial 185 *

15 LM, SEM, TEM

220044543
20m
10 LM
15 LM
220044526
220044411
220044437
220044520
270044371
220044429
270044521
2
220044531
220044436
270044551
2
220044372
220044416
220044515
220044373
220044374
o
220044510
220044511
220044357
220044377
M 220044362
220044388
2
220044421
220044916
220044570
220044378
220044379
2M 220044401
220044478
270044911
2 0044;
220044355
2M 220044356
220044352
[
220044660
270044354
4 220044403
220044402
220044369
270044917
4w 2
3 220044523
oM
220044506
e
220044508
220044921
6LM 270044441
5M 220044442
7
220044899
Same as above
8 LM 220044914
15 LM 220044504
220044470
220044567
12 LM 220044458
15 LM
220044541
M 270044923
20m 2z 2
20 LM 270044484
20m 220044655
220044898
Y
220044553
5LM 220044552
5LM
10LM
8 LM 220044559
10 LM
10 LM
7
4 220044359
5LM 220044360
220044516
5LM 220044915
5M 220044519
6LM
5M 220044391
270044394
220044656
7 270044919
5M 220044556
5LM 220044555
4w 220044920
270044549
awm 220044941
220044922
Y

full 188

IF794059
IN934667
IN934685.
IN934686
IN934674

IF794058
JIF794057

IN934683

JIF794053

IN934679

IN934688
IF794048

IN934670

IN934689

IF794047

IN934672

IN934681
IF812342
IN934680
IF794055

IF794054
IN934682

IN934678

IN934690
IN934687

JIF794050

288

Q413373
Q413374

220044994
220045002
Q413372

220044999
220045007

220045008
220045000
Q413371

220044988
270044989

220045005

220045003
220045004
220044986
220044990
220044991
Q413367

270044993

220045006

Q413366
220044995
220044983

220044982
220044984
Q413368

220044985

Q413369
Q413370
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