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Use of Flow Cytometric Sorting to Assess the Diversity of Eukaryotic

Picophytoplankton of Lakes

XIE Wei-wei""*, GONG Yi', WANG Zhi-wei’, KONG Fan-xiang' , SHI Xiao-li'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. College of Life Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A novel approach based on flow cytometric sorting followed by construction of 18S rRNA clone libraries was used to study the
diversity of eukaryotic picophytoplankton of lakes. The composition of eukaryotic picophytoplankton community appeared highly variable
in three lakes. Eukaryotic picophytoplankton was dominated by Cryptophyta in the Lake Xuanwu, and was mainly composed of
Cryptophyta and Chrysophyta in the Lake Zixia. In the Lake Taihu, four phyla were discovered, including Cryptophyta, Chrysophyta,
Bacillariophyta and Chlorophyta. Meanwhile, the diversity of eukaryotic picophytoplankton differed in various lake regions. In the
Meiliang Bay, Chrysophyta was the dominant, and the other three phyla were found in the Gonghu Bay. In the central lake, all of those
four phyla were discovered, implying this region contained the highest diversity. The canonical correspondence analysis between the
diversity of eukaryotic picophytoplankton and environmental factors revealed the concentration of total phosphorus had the highest
important impact on the eukaryotic picophytoplankton communities.

Key words: flow cytometry; sort; lakes; eukaryotic picophytoplankton; genetic diversity
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Table 1  Physicochemical parameters in three lakes in December, 2011
D TN g Chl-a PO3* -P NH, -N NO, NO,-N pH DO
AL /mg'L’l /mg'L’l /pdg'L’l /Mg.L’l /mg-L’1 /1rng-L’l /mg'[fl /%
TH-N2 2.08 0.13 6.70 6.00 0.02 0.44 0.45 7.95 101.7
TH-N4 2.80 0.09 7.90 28.77 0.29 1.47 1.51 7.80 99.5
TH-W2 1.68 0.07 7.00 14. 59 0.05 0.38 0.39 7.79 93.9
XWH 2.11 0.15 8.04 9.78 0.17 1.36 1.39 7.80 129.7
ZXH 3.69 0.15 3.62 0.57 0.11 2.67 2.70 8.20 98.6

1)TH-N2; i N2; TH-N4. KW N4; TH-W2. K W2; XWH. ZiW; ZXH. L£&W
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Fig. 3 Representative phylogenetic groups in different sites

TH-W2 XWH ZXH

YA B, R SRR (109 ) A1, HoAx 3 i
BRI 2y 25% . X I EAL B O
R T Fade (B A i i A 2 iy v i, 2833 i)
AR BB (90% ) , HAFAE D .
2.3 LA

BT LERS GenBank P IHEAT HLXT, 45
SRRV TGO E 2O G0 Bl | SR Sk
XPUKTTIZE (K 2). &WFINYE Chrysophyceae sp.
I8 . Mallomonas elongata ., Ochromonad TR AR L.
K8 ¥ 5 5 Cryptomonas sp. M420 . Campylomonas
reflexa ., Campylomonas reflexa “FFHISH{LL , B A &R 53
ARE R B BT S Crustomastix sp.
MBIC10709 | MBIC10592 |
Tetraselmis sp. RCC 500 ZEFpZSAHML. wEB 55
Cyclotella sp. MCO1 | Cyclotella choctawhatcheeana
Stephanodiscus hantzschii EEFR AR
2.4 RGRE I

AWFFEIAFH] 126 D HALBREF I, 245
KB 60 4~ OTUs, #y it NJ BEALR (151 4). it 5
AN ST R BRI SAR L4 2 e TR 4 L
ROl BAR 328 2R T Iade . &, il
FERBE, (HILAT R AR B IR B2 Tok ARG
SEAL. AHIESE TS B 1Y B2 3T 51 2 AGAE Clade

Chlamydomonas  sp.



100

AY919795 Uncultured freshwater eukaryote clone LG32-12

100 L—AYOI%SR Uncultured freshwater eukaryote clone LG03-12
ZXH.36

g

9 AF109322 Paraph b :
47_'_7‘;1:.]:43 2519 Paraphysomonas imperforata

EF432523 Chrysophyceae sp.

7 THNAF1.02
9 TH.W2F2.18 .
s %}3 183628 Crustomastix sp. MBIC10709 Crustomastix

AJ629844 Crustomastix stigmatica
——TH.N4F1.26 (2)

———TH.N4F1.34

GQ375265 Cryptophyceae sp. CCMP2293

AF508274 Rhodomonas maculata

U53126 Hanusia phi

AB364287 Teleaulax amphioxeia

59 HQ191419 Uncultured cryptophyte clone PA2009D4
ZXH.02

HM126531 Teleaulax acuta K-1486

89

JF790984 Hemiselmis rufescens
HM 126533 Hemiselmis tepida CCMP442
AJOOT284 Hemiselmis virescens CCMP 443

TH.W2F1.37 (4)
AMO901370 Chroomonas coerulea UTEX 2780
AF508268 Chr ] ica

ZXH.14(2)

ZXH.32

ZXH201112.10
100 ——TH.N4F2.21

L— AF508267 Campylomonas reflexa
100 —TH.W2F1.03 (5)

LGU067784 cryptophyte ES$220206.005

ZXH.05
EZXH.ZS

ZXH.11

0.02

TH.W2F1.22
TH.N4F2.17

100 TH.W2F2.03
ABO58392 Tetraselmis sp. MBIC11125
AY 425299 Tetraselmis sp. RCC 500

- 52 ABO01037 Chlamydomonas pulsatilla

M32703 C.reinhardtii
ABO58371 Chlamydomonas sp. MBIC10592

AJT81311 Chlamydomonas noctigama SAG 33.72
TH.W2F1.10

E4 EHT18S rRNA M3 MHHEZBRERELZBTENT

Unknown group

Clade F

Mamiellophyceae

Clade B

Clade D

Clade A

Chlorodendrales

Chlorophyceae

Fig. 4 Phylogenetic tree of 18S rRNA gene sequences for the eukaryotic picophytoplankton
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AF123287 Chrysamoeba mikrokonta
TH.N2F1.23
591 TH.IN2F1.01
AY919789.1 Uncultured freshwater eukaryote clone LG31-01
- THN2F1.35 Unknown group

Chlorophyta

Cryptophyta

Chlorophyta
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Table 2 Sequence analysis of the dominant species

SRt ALY s IR
Chrysophyceae sp. 18 EF432523. 1 95
Mallomonas elongata GU935621. 1 99

4% Mallomonas striata M87333. 1 99
Mallomonas tonsurata FJ030893. 1 99
Ochromonad JF698787. 1 99
Cryptomonas sp. M420 AJ007280. 1 97
Campylomonas reflexa AF508267. 1 98
Chroomonas mesostigmatica AF508268. 1 99

ZHi Campylomonas reflexa AJ007283. 1 96
Hemiselmis virescens AJ007284. 1 98
Teleaulax amphioxeia AJ421146. 1 97
Teleaulax acuta HM126531. 1 97
Crustomastix sp. MBIC10709 AB183628. 1 95
Crustomastix stigmatica AJ629844. 1 97

(S Chlamydomonas sp. MBIC10592 AB058371. 1 99
Chlamydomonas noctigama AJ781311. 1 98
Tetraselmis sp. RCC 500 AY425299. 1 98
Cyclotella sp. MCO1 DQ514857. 1 929

o Cyclotella choctawhatcheeana AM712618. 1 99
Cyclotella meneghiniana AJ535172. 1 99
Stephanodiscus hantzschii DQ093370. 1 929
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FE AN TE AR ] G 7 T oA 43 52, T RS — 2
RFNSERR. AR B 5 &= W) 4 37 91 0F
BA S A TE Robert 5521 5 SCHY 4343 3 T ( Clade
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FIRWIA George 11 58 M /7 51 RIS HE — . A
WEIE Fr 15 1 &% 3 7 51 3 B 4r AT AR K BN
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Fig. 5 Redundancy analysis (RDA) biplot showed various
compositions of the eukaryotic picophytoplankton were in

relation to the important environmental factors in three lakes
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