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Tab.1 Species composition and occurrence frequency of zooplankton in the D1 station, Jiaozhou Bay
Paracalanus parvus ++++ Acartia hongi ++++
Bipinnaria larva + Oikopleura dioica +
¥ Penilia avirostris +++ Pavocalanus crassirostris +
ohtsukai Acartia ohtsukai ++ Centropages tenuiremis +
Brachyura larva ++ Ophiopluteus larva ++
Macruran larva + #% Pseudoevadne tergestina ++
Rathkea octopunctata +++ Bivalva larva ++
Sagitta crassa + Calanopia thompsoni +
Noctiluca scientillans + Corycaeus affinis ++
Alima larva + Copepoda larva +
Calanus sinicus + Oithona similis +++
Fish eggs + Labidocera rotunda +
Brachiolaria larva + Hydrozoa larva +
Leptochela gracilis + e Limacina sp. +
Obelia spp. + Polychaeta larva +
Gastropoda larva +
ceyas ,
coxl , 149  0.16 , :
, 454 478 , , ,
NCBI GenBank 6% OoTU ,
(HQ848784—HQ848931, HQ857599) 6%,
K2P coxl ; 6%,
(Mismatch distribution) ( 1),
(<0.057), 2.3 cox1
( ),
, DOTUR . 94%
OoTU OTU, 149 37
(Species Richness) OoTU( 2), 18 OTU ,
(Rarefaction) 2A , 0.06— OTU 24 18 18 13 ,
0.121
0.10f
0.08f
i 0.06f
=
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Fig.1 Mismatch distribution of pairwise genetic distances (K2P) for 149 environmental barcodes from the Jiaozhou Bay
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D1 , Chaol, rarefaction and the percentage of sequence difference
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Tab.2 BLASTN search results for environmental barcodes of representative clones to subject sequences in the GenBank

RCG Acc E NC
JC3 HQ718598 Crassostrea gigas Bivalvia 856 0 100 2
36C56 HMO045337 Penilia avirostris Branchiopoda 839 0 99 4
36C21 EU675911 Pseudevadne tergestina Branchiopoda 856 0 100 18
36C15 HQ700946 Sagitta crassa Chaetognatha 850 0 99 18
36C16 AF234812 unidentified Cirripedia 385 2.00E-103 83 2
36C32 AY823019 Chthamalus challengeri Cirripedia 839 0 99 3
36C72 HMO045362 Labidocera rotunda Copopoda 845 0 99 1
JC13 HMO045396 Parvocalanus crassirostris Copopoda 850 0 99 2
36C1 HMO045293 Acartia ohtsukai Copopoda 856 0 100 5
36C25 AF332769 Calanus sinicus Copopoda 850 0 99 5
36C26 EU599542 Oithona similis Copopoda 839 0 99 5
36C62 EU599508 Acartia hongi Copopoda 856 0 100 7
36C17 HQ718595 Corycaeus affinis Copopoda 856 0 100 13
36C11 EU856802 Paracalanus parvus Copopoda 856 0 100 24
JC1 GQ260917 unidentified Decapoda 355 1.00E-94 82 1
JC34 HQ700926 unidentified Decapoda 450 2.00E-126 85 1
JC48 EU284139 unidentified Decapoda 436 4.00E-119 85 1
JC54 EU727203 unidentified Decapoda 460 3.00E-126 85 1
JC66 EU682862 unidentified Decapoda 455 1.00E-124 84 1
JC76 HM237597 Charybdis japonica Decapoda 856 0 100 1
JC79 AY 350991 unidentified Decapoda 433 6.00E-118 83 1
JC11 EU169922 unidentified Decapoda 496 7.00E-137 87 2
36C35 AM921831 unidentified Gastropoda 366 6.00E-98 82 6
36C13 HMO053532 Sugiura chengshanense Hydrozoa 850 0 99 1
JC74 AY937372 unidentified Hydrozoa 499 5.00E-138 86 1
36C76 HMO053515 Clytia hemisphaerica Hydrozoa 848 0 99 5
JC15 AY 789885 unidentified Hydrozoa 533 4.00E-154 88 5
JC40 EU489497 unidentified Nemertea 507 3.00E-140 86 1
JC51 FJ594739 unidentified Nemertea 455 1.00E-124 84 1
JC14 GU227140 unidentified Polychaeta 350 3.00E-91 82 1
JC5 GQ844250 Coscinodiscus wailesii Stramenopiles 752 0 98 1
JC25 AB443535 Undaria pinnatifida Stramenopiles 850 0 99 2
JC55 AB547257 Pennahia argentata Teleostei 850 0 99 1
JC46 unidentified unidentified unidentified 1
JC60 unidentified unidentified unidentified 1
JC69 unidentified unidentified unidentified 1
Jc21 unidentified unidentified unidentified 3

:RCG: OTU ; Acc: NCBI ; NC: ()

&3 RMIZINEH R DNA FREXENMHEFEEEIFH

Tab.3 Zooplankton species richness index revealed by the environmental barcode analysis in the Jiaozhou Bay

OTUs
NC NO ECA
ACE (95% Cls) Chao 1 (95% Cls)
149 37 60.5 (45.8;100.1) 62.5 (45.0;117.8) 0.879

: Cls: i NC: ; NO: DOTUR OTU ; ECA:
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Fig.4 Phylogenetic tree for the monophyletic clade containing
Copepoda and Cirripedia in Fig.3
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SPECIES COMPOSITION ANALYSIS OF ZOOPLANKTON IN THE JIAOZHOU BAY
USING ENVIRONMENTAL BARCODING OF THE MITOCHONDRIAL cox1 GENE

WANG Ren-Cheng®?, WANG Min-Xiao*, CHENG Fang-Ping"?,
LI Chao-Lun?, SUN Song"?

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao, 266071; 2. Graduate University of Chinese Academy of Sciences, Beijing, 100049; 3. Jiaozhou Bay Marine Ecosystem Re-
search Station, Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract Zooplankton plays vital roles in energy and matter transfer through the system. Here we present the first
result of a zooplankton community study in the Jiaozhou Bay based on DNA barcodes. An environmental DNA barcode
library was constructed to study zooplankton composition in the Jiaozhou Bay. A total of 149 mitochondrial cox1 gene
sequences were determined from the cox1 gene library. The occurrence of 37 OTUs (species) was estimated when the ge-
netic divergence of 6% was adopted as the threshold to separate different species. Based on the results from BLASTn
analysis and Bayesian phylogenetic constructions on the DNA barcodes, 19 OTUs, which showed high degrees of similar-
ity (>97%) between the query and database, could be identified to the species level. Compared to the results revealed by
DNA barcodes, fewer species would be estimated using microscope analysis on the base of their morphological variations.
The merozooplankton species, such as Chthamalus challengeri and Crassostrea gigas, identified by the DNA barcodes here
were supposed to be sampled in the dispersal life history phase as pelagic larvae or eggs. Our results highlight the possi-
bility of identifying larvae in the zooplankton samples using the DNA barcoding techniques. In conclusion, fast estimation
of zooplankton richness can be achieved by the environmental DNA barcoding approach.

Key words Zooplankton, cox1 gene, DNA barcodes, Community, Environment



