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Corresponding relations between DNA fingerprinting topological structure and

- species composition of plankton community in Dongting Lake

YAN Qing-Yun'?, YU Yu-He'", FENG Wei-Song" (1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China). Acta Ecologica Sinica,2005,25(9):2221~2226.
Abstract: As the confluence of natural resources, biodiversity has become the focus of ecological study. Plankton, as an
important part of thé biodiversity and cosmopolitan organisms, plays a key role in nutrient cycling and energy flows. Because of
its high sensitivity to environmental changes andits short life span, plankton is also used as indicators of environmental
variables and aquatic ecosystem health. However, most of the studies have focused on investigating the community
composition. To completely reveal the molecular mechanism of some ecological functions, the authors extended the DNA
fingerprinting techniques to plankton community and obtained some valuable information.

The present study was designed to further explore the genetic diversity of plankton communities in Dongting Lake and to
examine the relationships between DNA polymorphism and species composition. Environmental samples were obtained from
seven sampling sites in Eastern Dongting Lake. Following the species identification, the DNA polymorphism was assessed by
random amplified polymorphic DNA (RAPD), their relations were then assessed with cluster analysis. The results were: (6))
11 of 80 screened random primers used in the study amplified a total of 148 observable bands, 98.6% of which were
polymorphic and the num‘ber of bands scored per primer varied from 11 to 16; the mean number of amplified bands at different

stations was 57. 6, samples from station W had the maximum number (70) and the station IV the minimum (45); the number
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of individual bands at station I was the most and the station I was the least; (ii) a total of 54 planktonic taxa were
identified, most of them to species level or higher; the detected taxa at the station NV were the most (27) and ranged between
7 and 13 at other stations, some species were detected at several stations, but much more taxa were restricted to single
stations. Cluster analysis based on RAPD markers and species composition showed that the target communities could be
grouped into two clusters. The station N comprised a single cluster, and another cluster contained the other six stations.
Additionally, the clustering of RAPD makers could set further divide the stations I ,E ,V and I ,VI,Vl to two subgroups.
In conclusion, our results suggested that the DNA polymorphism of plankton community was closely related to the species
composition, and the geneﬁc data accumulated will provide inspiration for elucidating the ecological function and mechanism.
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B % 52 B 3 8] 77 DA X 43 BP AT, 3% 4 JLEE 4k 0/1 4 AT SPSS
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Table 1 Random primers and the amplified results

Eik] WEFF (5'~3") 1% R (bp) % 3 Number WHEEE
Primers Nucleotide sequence Sizes of fragments of fragments The polymorphic rate
OPV-20 CAGCATGGTC 200~ 2000 © 16 100%
OPV-19 GGGTGTGCAG 200~1000 12 91.7%
OPV-15 CAGTGCCGGT 180~1000 14 100%
OPV-07 GAAGCCAGCC 350~1200 12 100%
OPM-12 GGGACGTTGG 300~1600 14 100%
OPM-01 GTTGGTGGCT 200~1600 13 100%
OPH-20 GGGAGACATC 200~1200 15 100%
OPH-12 ACGCGCATGT 220~1200 13 92.3%
OPH-06 ACGCATCGCA 280~1150 11 100%
OPG-07 GAACCTGCGG 250~1400 14 100%
0PG-06 GTGCCTAACC 250~1400 14 100% -

1t Total — 180~2000 148 98. 6%
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E5UE.R D, ’
2.2 % DNA #i2

2 SC38 FF A J7 25 4K 18 B9 DNA ODyso /ODggo{E 7 1. 69~ 1. 74, 3 B % J7 ¥ 4R B 12 W £ Y 86 9 4 DNA fE4EE B/ & PCR
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Table 2 The species composition of plankton community

% # ¥ Sampling sites

4 Species

I I N v

Vi

Vi

HiE®® Melosira sp.

PR HEERER Melosira granulata
SR, Tabellaria sp.

Wk E B, Cymbella tumida
R H Gomphonema sp.

WH ¥ Fragilaria sp.

MRMAT X Fragilaria brevistriata
EiMEATH, Fragilaria capucina
REFF ¥, Synedra acus

RAT LM Gyrosigma acuminatum
0 BB Gyrosigma kuetzingii
F+I% % Navicula sp.

R M Navicula cincta

B4 MM Achnanthes lanceolata
WM Surirella sp. 1

SN2E M Surirella sp. 2

fE M Bacillariophyta 1

EE#¥ Bacillariophyta 2

EEP Bacillariophyta 3

¥ Bacillariophyta 4

RE¥ Bacillariophyta 5

¥ Scenedesmus dimorphus
B ¥ Pediastrum sp.

Z ¥ Eudorina sp.

B EH Chaetophora sp.

R ¥ Cosmarium angulosum

M PBE Microcystis sp.

B4 5% Homoeothrix fluviatills Jao
E ¥ Oscillatoria princeps

¥ Euglena sp.

WBIWR Euglena acus

WA LE X Eunotogramma debile Grunow
W% Algae 1

LA LR T R Tintinopsis kiangsuensis
B R B Centropyxix aculeata aculeate
I, i . Mayorella sp.

%R Euglypha sp.

$p W Vorticella sp.

B8 Difflugia

B Amoeba

BRI B Polyarthra trigle
R W Brachionus

1 XY B B Brachionus angularis
REE R Asplanchna
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RHIRM 3 B Notholca acuminata var. limnetica +

B R PR MY Keratella quadrata

BB P o Keratella cochlearis var. hispida

BB H Keratella sp. 1

BHE R Keratella sp. 2

B ER R Keratella sp. 3
PR H Keratella sp. 4

8 Rotaria sp.

R E Bosmina sp.

KETLH RSN Large invertebrate
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+ T|ARBBABEK Presents the frequency of occurrences
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£3 RAPD HURBERE (A RERER(T=/)
___M : Table 3 The similarity matrix (above diagonal) and distance matrix
(below diagonal) of RAPD
I I X N v v Vi

0.2069 0.2551 0.2235 0.2708 0.2647 0.3068
0.7931 0.3580 0.2639 0.3133 0.2473 0.2143
0.7449 0.6420 0.1720 0.3956 0.2642 0.3483
0.7765 0.7361 0.8280 0.2000 0.1856 0.2317
0.7292 0.6867 0.6044 0.8000 0.2547 0.2526
0.7353 0.7527 0.7358 0.8144 0.7453 0. 2857
0.6932 0.7857 0.6517 0.7683 0.7474 0.7143

B 2 OPV-20 5|4 RAPD 2 3k H#
Fig. 2 RAPD profile generated using random primer OPV-20
M 200bp DNA Ladder; I ~VI Sampling sites from I to VI
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Fig.3 The similarity clustering of the plankton community from different sites in Dongting Lake

A:%F RAPD #7iC Based on RAPD markers; B: % T 4 % 45 &, Based on species composition

3 Wig

BESLS| #1754 DNA(RAPD) it TRIEF @ . TR M5 9 % . A A B BUNBR DNA PSR CBZMATF
MEEHENTR. YR RAPD WHFERBSMAR, FERANEE R EIF, B30 LUE N &4 5004638 24 3 b L #
WO, HRIEBLE, FPFRR DNA HRER 5% E M ER PCR EFSHSFKMATTRALEG EMEHBEHE
B EEERGEHEINSIWE RS TR BEMELEENE 2. AXESF NS RN BELEY DNA BYEEHINS
WS Y f EREFEE XM ERM b3 — 8 DNA 5 203m M0 59 #0410 R R, A A 8 5r 3 0 4 W % DNA #%
SURIMEM S YR E SR REET TR ERZ IR AR E R G SR SRR R R SR E S F UL 8
R ALKIE .
3.1 BFWEYIREDNA R

it L, 1 T &Y DNA BEE R R , 543 101009 R 41 5L 4 Y 5 9% BL w30 A # 5L 9 DNA 358 808 3 s RO kb or
PAiE it DNA f5 50 Bk R BB % 540, RAPD #8800 #T 363K 18 10 148 &KW F 98. 6 U W BB HF 26 AU M NHA W, W
RE2&N{EH., ARESWRE ET RAPD FICHERTURYMHARBLANR KM T I VIS T VT IH#
—$ 47 (@ 3). AHFTUEHFHEYRYE DNA SEHRUNERRNUPERYHARE XUBESRES LT ESSH
JIRR K DNA #5347 # DNA K FEREE . FWUBBREYERERSATHN. HFEEMEYRE AHRAREFEME
YBRENATFRREBRTREBEEHESHMEEED ", DNA ST EFTHEYRERESHRENTETRERALE
.
3.2 BrAYRE DNA BEEINEHSYRHARXMMXR

FREBEAPENE - RRKB. BTFAPKRELX BARDEER. . BVER KUEREASRR . BHEORBRE
YEREKT P TR PRI AAY EEPDRD, 2RI RLERE—CBE LUK .7 PREEART
N BB 27 Fh /K4 HE RWMED| 7~ 13 /AR E MAE—REA BN S BB 68.5% (K 2). B L, WRFEH
KA MR AW, 3 DNA #8UR IME WM T HELEX B AR E T RAPD IRiZHYMARKREXG 1
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RYIAH: VERBERABMM—24; 1 0 VIS 1.V VI BERE RAPD fRCRE P HAER/D K, HENEERHEN
HNEDEREAHT @3, X5YMHARMIBXFZEIBE BN, B 1.1 8.V UM USHARR—AXWMAHNFV
W NHZFUREENTREEN T ERMTHRANSENES R TRHEYHNERIRAN TRERS — VENT
BWPEEE, & RTKERAN RS B G KITORE THAY -SSR EEG 1.1 EEERAENNARRLR
B, BB R RN X T M AR T BKRAERS KBS VAT YKL RARILKERERIL, v v
WAL BKRAMENERWE D, KARE - ENRETANTFHANSK. B, MEETS VEEANTREREYRE
o UBEE R MR D MR 2B, BB 50%, B AR R BMRA 17 F . RESWAHERF U8 B4 WR% DNA
ZEERRMI T VW EREL, 1 RAPD FRiCBHRRN 6 PMEAS— S U NTE P - LKRNEAELLERIR
BRULEZM 3NN — .0 VG —RABETATHFME I HRHL.HKRBEHENR S — V. Y E 3 A).

L5 LBTR R DNA QR E LK EESRGE T RBEWRERIEEH . ETIH R T RS DNA SEESYM S
BEAXMEXR, RHEMBTRORRESHESRENR VBENREIANRREENER.
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