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Community Structure Characteristics of Eukaryotic Planktonic Algae in Liaohe

River Through High-throughput Sequencing

WANG Jing-qi'*?, WANG Shu-ping’”, ZHANG Yuan>”* , LIN Jia-ning”’, GAO Xin*’, ZANG Xiao-miao'*”,
ZHAO Qian®”’

(1. College of the Environment, Liaoning University, Shenyang 110036, China; 2. State Key Laboratory of Environmental Criteria and
Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, Chinaj 3. Laboratory of Riverine Ecological
Conservation & Technology, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Eukaryotic phytoplankton plays an important ecological function in river ecosystem. The 18S rRNA gene V4 variable region

of the environmental samples in Liaohe river was sequenced by using 454 pyrosequencing technology. The reprehensive sequences of
OTUs were annotated, and then the OTUs list was compared to the species list obtained by microscope observation. The phylogenetic
tree was constructed based on the reprehensive sequences of OTUs and 18S rRNA genes of eukaryotic phytoplankton algae obtained from
GenBank. The community structure characteristics of eukaryotic phytoplankton and its environmental impact indicators were further
studied. In this study, we got 167 901 high-quality sequences of 18S rRNA gene V4 region. These sequences were annotated to 424
OTUs, including 134 eukaryotic algae. The results of the high-throughput sequencing showed that bacillariophyta and chlorophyta were
the dominant groups of the total phyla. The high-throughput sequencing also revealed the presence of Charophyta, Cryptophyta,
Haptophyta and Chrysophyceae which were not observed by optical microscope. The phylogeny analysis clustered the Cryptophyta and
Pyrroptata at phylum level. The different genera of Cryptophyta and part of families or genera of Pyrroptata were clustered and
distinguished by phylogeny analysis. The results of RDA showed that NH, -N, PO;-P and NO; were the most important environmental
factors that affected the community structure. This study provided a new perspective to understand the diversity, community structure
and influence factors of eukaryotic phytoplankton in Liaohe river. The study also indicated that high-throughput sequencing has great
application potential in investigation of phytoplankton and the water environment quality assessment in Liaohe river.
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Fig. 1 Location map of sampling sites in Liaohe River
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Fig. 2 Agarose gel electrophoresis of PCR products for 18S rRNA gene V4 variable region in different samples
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Fig. 3 Rarefaction curves of OTUs in different samples
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Table 1

Diversity indices of eukaryotic planktonic algae in different sampling sites
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A, Uk H4EHE Melosira granulata; B. IR /NREE Cyclotella memeghiniana ; C. VUJEHIS Scenedesmus quadricauda
D. £ 83 Actinastrum hantzschii; E. EHIEZEIE . Nitzschia acicularis
4 BRHENERRERR
Fig. 4 Microscopic images of algae

F2 OBE RE, TR, SRERNNYTER
Table 2 Species annotation of Charophyta, Cryptophyta, Haptophyta and Chrysophyceae

IRES OTU HRA 0TU R

denovol936 Liliopsida Other denovol470 Penium sp.
denovo575 Zygnematales Other denovo2049 Spirogyra maxima
denovol330 Chaetosphaeridium globosum denovo558 Tortitaenia alpina

W] denovo696 Closterium gracile denovol81 Spirotaenia sp.
denovol833 Closterium sp. denovol 656 Zygnematales sp.
denovo867 Liliopsida sp. denovo385 Magnoliophyta other
denovo304 other
denovol477 Chroomonas pauciplastida denovol249 Cryptomonas sp. 2
denovo2174 Katablepharis sp. denovo678 Cryptomonas sp. 3
denovo2084 Cryptomonas obovoidea denovol431 Chroomonas sp. 1
denovo993 Cryptomonas reflexa denovo2272 Chroomonas sp. 2

Rl ] denovol745 Cryptophyceae Otherl denovo2071 Kathablepharidae Otherl
denovol088 Cryptophyceae Other2 denovol366 Kathablepharidae Other2
denovo2761 Rhodomonas sp. 2 denovol 12 Teleaulax sp. 2
denovo903 Rhodomonas sp. 1 denovol516 Cryptomonadales Other
denovol757 Goniomonas amphinema denovod24 Leucocryptos sp.
denovol836 Chrysophyceae Otherl denovol259 Chrysophyceae Other6
denovo2397 Chrysophyceae Other2 denovolO1 Chrysophyceae Other7
denovol232 Chrysophyceae Other3 denovo976 Chrysophyceae Other8
denovol407 Chrysophyceae Otherd denovo2401 Chrysophyceae Other9

P denovo207 Chrysophyceae Other5 denovod46 Chrysophyceae OtherlQ
denovo2241 Paraphysomonas sp. 2 denovo2570 Chrysophyceae Otherl 1
denovo660 Paraphysomonas sp. 3 denovol336 Ochromonadales Other
denovo2361 Dinobryon sp. denovo754 Ochromonas sp. 2
denovol352 Ochromonas sp. 1 denovod4 Ochromonas sp. 3
denovo2739 Paraphysomonas sp. 1

] denovo878 Pleurochrysis sp. denovo982 Prymnesiales Other

denovo2562 Chrysochromulina sp. denovol087 Other
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Fig. 5 Comparison of eukaryotic planktonic algae diversity and community composition based

on high-throughput sequencing and microscopic observation
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Fig. 6 Phylogenetic tree for the eukaryotic planktonic algae based on Neighbor-Joining method of 18S rRNA gene
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Symbiodinium Other) f*) 18S rRNA 3 [K i) $% U1 %, it
o T R T A AR S i DR 4 DL
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Z-score
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4
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Fig. 7 Phylogenetic tree for Cryptophyta and the abundance of various OTUs
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Fig. 8 Phylogenetic tree for Pyrroptata and the abundance of various OTUs
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Fig. 9 Redundancy analysis of species-
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