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Phylogenetic diversity and seasonal variation of bacterioplankton communities in
Lake Taihu
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Abstract: The phylogenetic diversity and seasonal variation of the bacterioplankton communities were determined
using denaturing gradient gel electrophoresis (DGGE) of PCR-amplified bacterial 16s rRNA genes at Meiliang Bay
and lake center in Taihu. Results indicated that the bacterioplankton community composition was diverse in Lake
Taihu. At the two sampling stations, bacterioplankton abundance, DGGE band number, Shannon-Wiener index,
Simpson index, and Pielou index all showed significantly seasonal variation during the sampling period. Bacterio-
plankton abundance, diversity and evenness were all higher in summer and autumn than in winter and spring. The
phylogenetic types of the bacterioplankton communities changed during the sampling period. The abundance of bac-
terioplankton was significantly higher at Meiliang Bay than at the open lake. The main edificators of the bacterio-
plankton communities may have different phylogenic types at Meiliang Bay and lake center.
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Fig. 1 Map of the northern part of Lake Taihu and the sampling sites in Meiliang Bay and the opening lake
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GCGGGCGGGGCGGGGGCACGGGGGEG) M. SR Al Touchdown PCR # il 2 7 1 4% 5k , 46 30 MG IR, R B 4%
4N T :95°C A8 P 5 min,94°C 45 M 1 min, 65 - 55°C (G R 1°C ,10 NMEH , % 56°C ) 1B k 30 s,72°C FE A
1 min, 5% 55°C 1B KGR 20 K. )5 72°C FEAf 30 min' . PCR ¥ F 1. 5% BB B 558 e 0 Ok, EB 3t (6 4
T PCR | R ™ 3R

K3 CBS 24w vk G AT 28 P df BE BE I F UK (DGGE) . AL BEIR & A5 Tl /E W 2 6% JEFE 1 mm 1Yy
R P T e 7 P, 6 P AR MR SRR BE 40% - 70% (100% 7B PERI & 4 7 mol/L JREF 40% (v/v) 8+ H Bk

Hie). HLIKZE M H 1 x TAE(20 mmol/L Tris, 10 mmol/L acetate 0. 5 mmol/L EDTA ,pH 8.0). =i 3k #E & 1 7]

R IA A HB marker £ S % B8, 60°C , 1H £ 100V B Yk 16 — 18 h. HLyk %5 % J5 , DGGE ik i SYBR
Green [ (1:10000 #; B¢, Molecular Probe Inc. ) 448 15 — 30 min, Omega 10™ 4> [ 3l £ I fig & I 1% 4> B &
EETEpN
1.4 it 54

i F] Gel - Pro 4.5 4 (Media Cyberneucs USA) X 47148 09 o UK BROR AT 2007, LU 04 Sl R VKT 1Y
A B, U Rt A8 VG TP A AR G A A AR R SRR R B Y DGGE 2% Bl M 45 45l iy AR 6 & 4, 43 il
ﬁﬁﬁﬁ%@ﬁﬁ%smmmem%ﬂurﬂ“smwm%ﬁwﬂ”mpmw%ﬁufmﬁﬁwmm
non-Wiener %03 ¥ 4= & B 52 M ALK, Simpson 48 30 £ (9 SO e T W Fh g L34 B2, Pielou 5 %000 2 ) Bl 14
—MmEECGHEFEILEL).

1 RALTF U 40 B P A R iF 5 4L

Tab. 1 Characteristic indices for bacterioplankton communities
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Fig.2 Seasonal variation of bacterioplankton abundance (a and b), DGGE band number (¢ and d) ,
Shannon-Wiener index (e and f), Simpson index (g and h), Pielou index (i and j).
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Tab.2 Annual mean and range of community characteristic indices and results of significant test

Mg G2 1 7 A 4H (36 D WL BE (GE ) o K B 3 P
2 5 (10° cells/ml) 7.86 (3.41 -13.40) " 5.88 (2.11-9.81)" 0. 004
DGGE 4% 5% 26.3 (17 -32)" 25.2 (19 -34)" 0.536
Shannon-Wiener $5 4§ 3.00 (2.67 -3.31) " 3.00 (2.69-3.34)" 0. 949
Simpson F5 £ 0.061 (0.041 -0.083) " 0.061 (0.042 -0.089) ° 0. 907
Pielou #5 % 0.74 (0.65-0.81) " 0.72 (0.64 -0.81) " 0.554

# One-way ANOVA 7§71 7 Fifi i [] 42 b B A7 .25 22 5% ,p < 0. 05.
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ANOVA BIR# 4~ K A 1 DGGE *%ﬁﬂlﬁzﬂ:ﬂﬁ%ﬂ’]ﬁlﬁ]’” e X R — 0y 5 A SR B A5 0 T X 1
i 4 45 R R, DGGE £ B A RBE M AR A B 22 H (£ 2).
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Bl 3 PCR P34 R 16S tDNA A B, Horp (a) Mg 5215 5 (b) .0 s NC 27 7 1 X 1
Fig. 3 PCR amplified bacterial partial 16S rDNA sequence (a) Sampling site in Meiliang Bay;

(b) Sampling site at lake center;NC denotes to negative control
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SR IN B RE 2o B P 0 4 A BB DR A R 1 A A B U8 /. AR #10 , Shannon-Wiener 8 %% 1) fie /M H ILAE 11
F 43 (I 20) 7R B2 248 By S/ M I BETE 12 JT 63 (18 2e) , PSR A i Hh LR B 22 A e d A0 {1 19 1 ) ¢
R . AEMEEYVE , Shannon-Wiener £ ¥ 19 f5c i (8 th BLAE 7 F 03 (1B 2e) , T A6 0.0 0 13 BRAE 10 7 6y (&
2F) PSSR AE S 0 22 R K. 18 33 %F Shannon-Wiener 3§ %% . Simpson 5§ #{ Fl1 Pielou #5 %1 (1) One-way ANOVA
TR, PIASSRAE S 25 48 B B ) B0 3. g 218 5 .0 Shannon-Wiener 48 %5 1K) 4F - ¥ (H 45 3. 00,
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Fig. 4 Bacterioplankton community composition analyzed by DGGE

(a) Sampling site in Meiliang Bay; (b) Sampling site at lake center
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Fig. 5 Nonmetric multidimensional scaling (NMDS) diagram showing the changes in the bacterioplankton

community structure in Meiliang Bay (M) and lake center ([J) during the seasonal cycles (Stress =0.0010)
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WA TR R R R 2 R 0 25 53 38 B T i UE A BE A B sh S A8 k. R4 X — H Rt AT 23 7E DNA
FEIBUR PCR 47 38 3 it v 25 2 52 6 55 45t A X A5 A0 1) 90 o 190 I 970 45 82021 LR 54 5 1 B2 W 2 B 3 5
AR L4, PCR-DGGE [ 45 54 AT LA EE Ay i ff 11 4TI b S W3 5% rp i 2B 0 B IR O AR 1Y 22 57, Jt R T LUIE
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Rt 25 55 R A9 AR Ak = AR AR AL AU B L IR FE TR T ORI VR Ui 0 R TR 3 R 22 Rk AR A AR A S AL 1,
Tl FHE EL ARG B B H: B2 T R R 1 B R A N IR A 5 X DGGE & I o BT 2k 45 19 B A 45 AT I P, 9 S
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