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Genetic Diversity of Eukaryotic Picoplankton of Eight Lakes in Nanjing
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Abstract: The method of terminal restriction fragment length polymorphism ( T-RFLP) was used to study the genetic diversity of
eukaryotic picoplankton (0.2-5.0 pum) in the pelagic and littoral zones in 8 lakes with different trophic status in Nanjing. The
objectives of this study were to confirm the difference of the genetic diversity of eukaryotic picoplankton among lakes and the main
factors affecting this difference. T-RFLP indicated that there were various fingerprints among lakes and zones. The average terminal
restriction fragments (T-RFs) in the littoral and pelagic zones were 16. 4 and 15. 9, respectively. The littoral zone in Lake Nan and the
pelagic zone in Lake Mochou had 30 T-RFs and 27 T-RFs, respectively. The T-RFs were the least abundant (10) in the pelagic zone
in Lake Baijia with relatively low trophic status. The genetic diversity of eukaryotic picoplankton was higher in the littoral zone than that
in the pelagic zone except Lake Pipa and Mochou. The cluster analysis indicated that the similarities of the littoral zones and the pelagic
zones were very high except Lake Baijia, Qian and Nan. The canonical correspondence analysis between the genetic diversity of
eukaryotic picoplankton and environmental factors revealed the concentration of chlorophyll @ had the most important impact on the
eukaryotic picoplankton communities (p =0. 004 ). The results indicated that the genetic diversity of eukaryotic picoplankton is affected
by the trophic status and has the difference in the pelagic and littoral zones.
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Fig. 1  Eight lakes in Nanjing
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[17],

s 2 %
[ 100 mmol/L Tris( pH 8.0) ,40 mmol/L EDTA, 100
mmol/L NaCl, 1% sodium dodecyl sulfate ] (

), 70C 0.2 um
0.5 ¢ ( 0.5
mm , BioSpec ) ,
1 mL, Mini-Bead-Beater( BioSpec product,
USA) 10 s, 2500 r/min; 70°C
5 min, 1 min, 2, 5
min, 140 wL 5 mol/L NaCl 0.7 mol/
L,127 nwL 10%  CTAB 1% ,
70°C 15 min; : : (25:
24:1, , ) (24:1)
L
DNA, -20C 0.5 h 13,100 r/min 10 min,
; 70% 500 pL 1 ,13100
r/min 10 min, ; 50 wL TE

(50 mmol/L Tris-HCI pH 8.0,10 mmol/L. EDTA pH
8.0) , —20C
1.3 T-RFLP
PCR : ,
EuklA,5’ 6- (6-
FAM) :5-CTGGTTGATCCTGCCAG-3’,
Euk516r:5'-ACCAGACTTGCCCTCC-3",
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560 bp. 50 L

37.5uL,10 x PCR buffer (

’

: ddH,0
Mg** )5 wlL,25mmol

(TN) |
(SD);

a(Chl a) .

(TSS) .

( rotifera ) .

MgCl, 3 pL,10 mmol ANTP 1 pL,10 pmol ( cladocera ) | ( copepoda )
1 wL,0.5 pL rTag (5 U/pL), 1 ( phytoplankton )
~10 ng. :94°C | 130 s, 35 (zooplankton biomass) ,
94°C , 30 5,56C 30 s,72C ,
130 s, 72°C 10 min. 5 pL PCR 1%
2
PCR ( Promega product) ,
30C 35 min. E.Z.N.A. ™DNA 2.1
(Omega product). 3pl 1% ,
s Msp 1 ( 1).
(TaKaRa product)37°C 3h, CEQ , a )
8800 ( Beckmancoulter, USA) T-RFLP N N )
(T-RFs) CEQ N ,
1.4 a
T-RFLP (r=0.89,p<0.0001).
, (7670.1 pg - L"),
, (19.1 pg- L7").
CANOCO 4.5, T-RFLP 0/1 (1.5 x10%¢ells - L™")
; (Temp) ., (TP) . (3.1 x10%cells - L™").
1 8
Table 1 Physicochemical and biological characteristics in the pelagic and littoral zones of eight lakes
TP TN Chl a TSS SD
/mg-L’I /mg - L' /p,g-L" /mg - L7 /m /ind. - L7' /ind. - L°" /ind. - L7'  Jcells - L7} /p,g-L"
0. 030 0. 60 2.8 0.5 0.90 20 0.2 1.7 4.0 x10* 19.1
0. 030 0.52 2.9 1.5 0.90 710 21.5 33.7 7.0 x10* 729.2
0. 058 1.48 5.7 3.0 0.70 180 2.5 4.7 1.2x10° 159.5
0. 054 1.44 4.3 4.5 0.70 280 5.5 14. 8 1.3 x10° 274.4
0. 054 0. 82 4.5 3.0 1. 10 30 0 0.6 5.7 x107 19.6
0.077 0.96 4.7 10.0 0. 80 200 .0 0.6 1.4 x10° 130
0. 147 1. 15 29.1 11.5 0. 40 690 326.4 15.4 3.5 x10° 3582.1
0. 143 1.59 28.1 16.0 0. 40 2 650 631 48.0 2.6 x107 7670. 1
0.011 3.21 1.1 8.5 0. 60 30 4.5 0.6 7.3 x10* 59.7
0.019 3.32 1.9 6.0 1. 10 55 10.2 0.2 3.1 x10* 126.2
0.360 1.76 46.2 11.0 0.25 350 2.3 6.7 1.5x%x108 231.5
0. 406 1.96 39.5 11.5 0.27 520 2.1 7.0 4.6 x10° 226.0
0.139 1. 88 27.2 11.0 0.22 20 7.0 3.4 1.1 x10’ 90. 6
0. 135 1. 86 29.5 9.0 0.20 170 2.8 0.9 5.7 x10° 87.5
0.116 2.47 22.4 25.5 0.19 245 7.0 4.0 6.3 x10° 209. 4
0.116 2.18 24.1 21.0 0.19 295 0 13.0 7.9 x10° 191.0
2.2 DNA PCR 2.3 T-RFLP
[17] DNA T-RFLP CEQ
DNA. N N
T-RFLP 18S rDNA PCR T-RFs s T-RF
R . . , <100 bp >560 bp T-RFs

T-RFs
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Fig.2 Relative ratio of T-RFs in the pelagic and littoral zones of eight lakes
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Fig.4 Correspondence canonical analysis (CCA) biplots showed
variable compositions of the eukaryotic picoplankton community ’ N
in relation to the important environmental factors ’
in the eight lakes in Nanjing (13, 14] y .
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