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Fig. 1 Map of sampling sites

BARMERB 4N EE, BIAEER 10 LER
WK KT LR 200 pm (905 25 3 ik, 75
FLAE 0.22 pm f SR BRIR IR IE L 8, B IBBE LA T

' H@ART/CLE

J& RNA ) 2 mL HRAFAE, JFr BVBCE 2R A Of
1, i S5 % 5 e B 280 CUKFE R AF . RK Kt
TR TR ZKAR . TR . RS SR A R TS 2
TCRE &R i 2~3 i, HEBRAE b Z 18] 238 )75 e
1.2 DNA #RIRA A KA 18S rDNA
EOEE

T A A G 4R LR DNA/RNA - $ O 7] &
(AllPrep DNA/RNA Mini Kit, Qiagen, Germany)Jf-3% H&
AU EST DNA A2, &M EmAE] 1
DNA(100 pL). LA DNA SRR EAZ A Pk Sk
5% F (5'-CCAGCA(G/C)C(C/T)GCGGTAATTCC-3',
565bp-584bp) Al R (5-ACTTTCGTTCTTGAT(C/T)
(A/G)A-3', 964bp-981bp) X HE M HEIT 18S V4 X [P
H, PR ULSCHR[27], 4 DNA & E 3 MHEE .
ML PCR ik B b AR R 22, SR i IR HL
Q5(BioLabs INC., NEW ENGLAND)#FATH 1, 4 4%
PR AT 1% 00 35U W 8 e i DK A7 9 B ) 3
BEAERR B AR, XTFE 480bp Kb BH S5 T IO RE S
K H Qubit 2.0 Z¢ 5t /¢ (Thermo Scientific)Il & #E
e, 3+ GeneJET Gel Extraction Kit (Thermo
Scientific, USA)##174lifk, 3 ANFEHTEH, HIT
Je SR
1.3 HBEZAAFEHHELE

P 1AL Aty G T R BOR BB R A A R\ A
i Nlumina HiSeq #ll7F & #470)F, KA NEB
Next Ultra™ DNA Library Prep Kit for Illumina (NEB,
USA) ZES7AESFHE, Usin barcode 31 . I3 &Y
Fiigi il Qubit 2.0 PG HAY (Thermo Scientific,
USA) Fil Agilent Bioanalyzer 2100 system #7710l & .

X Illumina HiSeq 71 5152107 515 B i
T PFHEIS 2 F AR I (Raw Data), 2o s fl &k &
A B A] T 5 2200 B 9 A 30800 (Clean Data). 1)
USEARCH(version9.2/10.0http://drive5.com/uparse/) X
AREARIAT TR . EBB—TFHIF 9T%AAMLE Y
OTU(Operational Taxonomic Units, A #/E4r2E L)
RIS, MWYE OTU AL, X1 OTU mftik
J¥51 5 SILVA ¥l e L X VR R EE RS, 45 206 1 1Y
Yo (s BT W0Rh 09 = 0 A fis 5L, Bl OTU Dis-
tribution Table(VA T & FK OTU Table).

| F EstimateS (EstimateS 9.1)%f OTU Table
% OTU FHEAF B AT 4 IRBENLEHIFE, T HIFEbRIE
10 000 ZJ751, fEI4 5 04E 10 L, 20 L, 30 L

2 TEPERLF 12020 4F / 5F 44 45 1 45 o 3]
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140 L WAy OTU %4 H A1 ACE #848, DAl Bl
T Excel Whxiil¥yfh RAUML . 7 SPSS M
ANOVA JIRETH 4 412 A B 3 05 250

DA 4 A OTU E B {5 8 3k A
R iBH ) VEGAN {Uf vegdist ZfiE(https://CRAN.R-
project.org/package=vegan) I B&A U7 4 EHE
BHE N AZIE ) Bray-Curtis FF 25, DLt A Fead A
H R IBEFH ggplot2 fi(https://CRAN.R-project.org/
package=ggplot2) /¥ Ff 4 Bl Al F 3 B2 1) 32 AL AR o
#Tr(PCoA, Principal Co-ordinates Analysis).

2 R
21 BWAHETAELERHEHLE

H 5 A7 LT 20 AFE A 4 HT R4S 2 066 528
FABUTH, 9T% AL BRI F138 2 737 A~ OTU. 54>
S EAZIAE ) OTU B 5 R 2 (R34 R IE AR
KRR, HEANIOI YR BRI LR,
Brc B, s ulifis 40 LK FrRi8 89 OTU e A 100%,
W] 10 L /KFT3RIS°F-3 OTU %kl 64.1%, 20 L /KK
81.7%, 1M 30 L7KN 92.3%(F 2, 3 1), RFEm#k K, 7]
AEFRIS Y OTU Bkt £ .
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OTU%k i
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FAE /L

Kl 2 #sulif B YR 2R 2
Fig. 2 The accumulation curve of microeukaryotes collected
from each station

A Sl AN TR SRR T BT R 9 OTU Hi Y L 1A
F 7 255 T (one-way ANOVA, J5 2 5 MK 6 P=
0.108, FF & IEA S B8, RFERXE OTU oht 7
TEME M. 10 L AKFTEA3H9 OTU Hokt B3/ T 1
4% 2H (P=0.00~0.02); 20 L /K Fr315# OTU $it i
H0F 40 LAKAL(P=0.017), 115 30 L 41047 35 %%
5530 L4415 40 L 4134 B3 2% 5, RS OTU
RO A AE B

'M@AWME

F1 FHHI10L. 20 L % 30 LKA OTUHE L 40 L
7K OTU HEHE D /%
Percentage of OTU number obtained from 10 L,
20 L, and 30 L seawater samples in that obtained
from 40 L seawater samples

Tab. 1

Cco8 C10 CI2 Cl4 CI19 i
/L P ifE 22

10 63.5 64.0 642 62.1 664 64.1£1.5

81.5 81.5 82.0 803 829 81.7+0.9
30 923 921 925 916 928 92.3+0.4
40 100.0 100.0 100.0 100.0 100.0 100.0+0.0

FIE A S AN I A TR R AR B 1 1% ACE 8800 SR R
72 OF 225K P=0.930, F5F& IEA0 ) T
7N, RAEEXT ACE 8 8UAE W E MW (K 2), 10 L
HH ACE $5%0 5% /0F 30 L F140 L 41 (P=0.001~
0.006); 20 L 441 ACE 5%k 5 30 L. 40 L KA 2
FHHES 30 LA 40 LKA BEET, REEEXT
ACE F8 877 i & 5 .

T2 HUML10L. 20L. 30 L % 40 L 7k# ACE $5%

Tab. 2 ACE index based on the sample sizes of 10 L, 20 L,
30 L, and 40 L seawater samples

A cog Cl1o0 Ci12 Cl14 CI19 TR

/L i 22
10 1337 1194 1236 1080 939 1 157+153
20 1606 1452 1481 1301 1130 1394+183
30 1768 1596 1621 1450 1227 1532+204
40 1871 1701 1727 1570 1308 1635+£212

22 BRELEMERFENXA

XHEAN B 4 DNEE R 44~ 10 L 4)FfEE A
TnAS 2 S FN(RD 40 L 2H) A ECAZ G W0 ikE v S5 4 ik
17 Eb%s, L Bray-Curtis FE B Sk FE Al A9 32 A bR 43 AT
(PCoA) 7R, 10 L 415 40 L 22 [al fE A4 i |
GBEMRE, THEZESE 3). ZICH 243 Fr(Adonis)
R, 4110 L4115 40 LA Z AR 455 PIEY
KT 0.05, AMFFEREZS

E 5 DA, OTUs 3 245 HH
(Dinophyta) . £F & H# (Ciliophora) . A % #ff & 2k
(Stramenopiles) . A L H 25 (Rhizaria) . Hacrobia (f145%
Fe#E2 Cryptophya FliE ##2K Haptophyta) . Ji5#fE
2% (Opisthokonta) Fl Ji 4 €7, 2 {& 2 (Archaeplastida) 5%
F B L SHA FE B AR OTUs( 4, & 5), H:
HH Dinophyta il Ciliophora [7]J& T 27125 (Alveolata).
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Fig. 5 Number of OTUs and sequences of major taxonomic
groups

3 HHE OTU ##H%EE OTU HENKE LIt
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23 REMFHEAHEREZTHXE

JF VB 2R S BT AN B 1% K% LA ) OTU
R PEH OTU, JP IS % FE i BT 14K 0.1% K LA
Ty OTU # X AH4T OTU.

TERGE b, U3 OTU $la bR AR & A 34 i JC
BARE, Fi OTU 1 Fifl SRR & 110 1 Jin i 354 Jn
(# 3). EHUR G E, BR@0 Lyf i oTu 5
OTU BB HM LM/ N TAANEE (0 L), HAH
OTU i OTU L H 1 FL B 7E 45 3l o7 AN R 8 42 2 (1]
TREES, SN ELES BMZEFLE R LR
(P=0.01~0.04); S FIH 4T OTU (5 OTU S H Y Lk
HAKTF&ANEL, HMA OTU 5 OTU M%L H 1 H(H
TE R — i AN R Z B T i 2% 22 5, (AR E S
5 EMZ E¥A B #E 2% 5 (P=0.00~0.02),

24 REEMNARBEBLEYEZHAEGEH

VB E BIFp HITECRE D 100% [ OTUs, Rk
XoF g R AR K NKE A 2 (R 4). s T
HRFEBZEMWER, RAASFRNSEK/NEG OTU

Tab.3 Number and proportion of abundant and rare OTUs among the total OTUs

#wH 1(10L)  HEAF2010L) EHE3(10L)  HEE 410L) HAI40 L)
e fi# OTU 13 14.4 14 14 15.4
e 5
fifi OTU 849.6 774 841.6 773.2 1310.2
_— ¥ 0TU 0.014 0.017 0.016 0.016 0.011
Kt i 1 5
fifi OTU 0.909 0.891 0.899 0.899 0.933
*4 OTU REMMNEZBEMEBHBAT)REZ 14r
Tab. 4 Body sizes of each OTU based on the best BLAST 2r ¢
hit at the genus level 1ok ¢ ¢ ¢ ¢ 1.5~3 um
OTU R pm & & 7w
u = 8 * 6~26 um
OTU31 1.5~3 Pelagomonas = 6 ¢ s ¢ 29 20~40 pm
=
OTU23 4~7 Caecitellus T4t + 40~80 um
OTU19 6~26 Chrysochromulina 2+ ¢ 50~125 pm
- ; 0
OTU13 20~40 Pseudocohnilembus L) 10L@) 10LG) 10Ld) 40L
OTU99 40~80 Akashiwo TRERL
OTU3 50~125 Gyrodinium

AN [7) B 52 R R A R B9 A EL R TG P e R
TE(EL 6), RALARE AL XA RN OTU
JERIFZ R

3

KT R WM Z RN Z LT
St B AR DU 52, R R B, SR

Fl6 U4 10 L 55 M 40 L ASIRIRL 9 A 97 5 4
Fig. 6 Sequence number of taxa with different body sizes ob-
tained from the 40 L seawater and each of the 10 L
seawater samples

XTUCRR Y T R AR . ECTR LA SN B JEC AT B0 ) 1Y) 22 A
PERIBEE ALLA B &P 78 Nascimento %5 A
FIRFEE h, BEZE R AR B 3G, R A A B BV 4
B ThE, RWETAE TR £ -2 H1k
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4 M
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Abstract: With a high morphological and functional diversity, marine microeukaryotes are considered a vital com-
ponent of marine ecosystems. Because of their small size and indistinct morphological features, it is difficult to
evaluate the community diversity of microeukaryotes using conventional taxonomic methods. The combination of
high-throughput sequencing with environmental DNA is a reliable method for assessing the molecular diversity of
microeukaryotes; however, the effects of sample size on estimating their diversity remain unclear. Here we estab-
lished five sampling sites in the Luzon Strait and collected four replicates of 10 L of surface water at each site for
the 18S rDNA high-throughput sequencing of microeukaryotes. We compared the microeukaryotic OTU number,
community structure, abundant OTUs, and rare OTUs among the samples of different sample sizes. The results
showed a positive relationship between the OTU number of microeukaryotes and the sample size. The average OTU
number of microeukaryotes obtained with 10 L, 20 L, and 30 L seawater samples contributed to approximately 64%,
82%, and 92%, respectively, of that obtained with the 40 L sample. The community diversity index of the 10 L
sample was significantly lower than that of the 30 L and 40 L samples, but there was no significant difference
among the 20 L, 30 L, and 40 L samples. The number of rare OTUs increased with increasing sample size, whereas
no distinct change was observed for abundant OTUs. Statistical analysis showed that there was no significant dif-
ference in the composition of microeukaryotic community between the 10 L and 40 L samples. Considering the
sample availability and treatment time, a seawater sample of at least 20 L is recommended for estimating the diver-

sity and community structure of microeukaryotes in the oligotrophic sea region.
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