2013,32(4):764-770 R oA IO R 2 % R

Journal of Agro-Environment Science

2013424 H

MAEHKIER AR E ZE DM AR R RSO

FrRAELFLGLM ML F RLAART, RITF!

(LARALARM R Rl e , /KT 1500305 2. 50 [E RG2S Be PR S5 R 5 RUBS Al e X B S22, bt 100012)

B BN THITARENDK R P RCE IR S R Z AR SR TR S e AU D A PRI E L Ik (PCR-DGGE ) X 7K fACTE [ 23 [1]
AT EAR AT T 2R BB TEAE— N ZERIE RO (OUT) , 2B/ R A TR A T W R v S5 A0 B T R P 8 Ak
IR E RS, Ho ST S2 (s A IR T (OUT) B THABALA . UPGMA 5001 DGGE F5EUAE R, ARIAA A1
BRI AE IR Ak Z BRI RS SR AE B R 22 55 o SRR BROT RS BRIE IR 22 [ W) 7 5 2R 14 L B8 W 23 M (CCA ) IE
52, 7K TR(SH) pH i (W) RIS (DO ) SE PR N 115 B AR W v AR AR 22 A7 A S 28 AR DG R IR (SH) GlRLEE (WO 9722
PR IR AR AL A i T 25U

KB UM ZHEE  PCR-DGCE ; RN 5 25 [l o3 A

FESHES X172 XERPRERD: A XERS:1672-2043(2013)04-0764-07 doi:10.11654/jaes.2013.04.016

Bacterial Community Structure in Different Spatial Distribution of Songhua Lake

LI Yu-hua', XU Qi—gong?, ZHAO Yue', LI Qiang', WEI Zi-min"", ZHAO Xin-yu'

(1.College of Life Science, Northeast Agricultural University, Harbin 150030, China; 2.State Key Laboratory of Environmental Criteria and
Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China )

Abstract: In order to study the diversity of microbial community structure in Songhua Lake , PCR-DGGE( Polymerase chain reaction—dena—
turing gradient gel electrophoresis) technology is employed to study the bacterial community structure in the different spatial distribution.
Each strip as a operational taxonomic unit(OUT), suggested that bacterial microbial communities with water depth change will have a signifi—
cant difference, microbial community unit(OUT ) numbers higher than other sites in S1 and S2. The Unweighted pair group method with
arithmetic averages( UPGMA ) dendrogram of sample basis on DGGE fingerprints showed water microbial community diversity presents sig—
nificant spatial difference, there have similar and dynamic in the different depths of water. Canonical correspondence analysis(CCA ) was ap—
plied to further investigate the relationships between OTU composition and the environmental factors. The first two CCA ordination axes sug—
gested that the bacterial community composition was primarily correlated with the variables of depth of water(SH ), temperature (Wt ) , and
dissolved oxygen(DO). The change of depth of water(SH) and temperature( Wt) were the main reason for the change of microbial community
structure.
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Figure 1 Map showing sampling sites of lakes
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Table 1 The longitude and latitude of sampling sites

XV RE Jezh
JS1 126°42'20.2" 43°41'53.1"
JS2 126°46'32.3" 43°42'00.0"
JS3 126°47'40.5" 43°39'27.0"
Js4 126°51'47.3" 43°39'04.1"
JSS 126°54'56.2" 43°38'56.0"
JS6 126°55'36.4" 43°37'54.8"
JS7 126°55'00.0" 43°36'29.0"

1.2 BHIEFRNE

XFAKEE TR (W) . pH A R4 (DO) 4R 3K a
(Chla) .BODs FKIE(SH)7 7K TS HGHEA T E o D
FE LS B OR R A W A4 5 2P
1.3 DNA $2E

Z: M ZHOU J Z "5 1L IEE 1 okt A D8 i By
ET 5 mL B E S, IA 0.8 mL DNA $2 Bk
20 wL (2R MR Ko ACRE IR | 220 remin™ $R3% 20
min, 37 “C/Kift 30 min, KIBSG A 20%1 SDS
480 L, 65 C/KH 2 h, 6500 remin™ B> 5 min, ¥ |
TR 2RI OE T, SRR R A/
S5 EE(25:24:1),12 000 r+min™ 2.0 5 min, 4
WS E TERE S, InE RS 5
(24:1) %8 FISWE 1.5 mL B.048, INHid i oK
LFEFTF-20 CHUE 1h LA . 4°C . 14000 rmin™
> 10 min 37 FIEW, 7T0% TV 1 L FEEEGE R . 57 1
WA 80 L 1Y TE i . B 5 wL #Y DNA FIZH
WHAT 0.7% By REMEEERS B VKA I, A i T 20
CIRAE
1.4 EEZH DNA #J PCR ¥ 125025 {4 22 B #f S FR ik
(DGGE)

FIRIUS LR 2H DNA /E 4 PCR 9 B4 A A,
KR Z BT 168 tDNA V3 X4 Sk 751 3411/
534r PEFFPHEN-2 CH S |9 341£( CCTACGGGAG
GCAGCAG) . Fif#a 14 534r(ATTACCGCGGCTGCTGG )
A AR A R, He e 5 14 5 s AT GC Jeti
(CGCCCGGGGLGLGLCCCGGGCGGGGCGGGGGCAC
GGGGGG),PCR WA Z A 10 mmol - L™ 1E & []5]
Y145 1 uL,10xTaq Buffer 5 L, 10 mmol - L' ANTP %
W 1 pL,25 mmol -L~ f#) MgCl, 4 pL,2.5 U-L™ 1
TagDNA 4G 0.5 wL, #&Ak DNA 2 wL, Joiw 2 25
IKAME Z 50 wLo 938 4544 R R X (Touchdown)
PCR,94 °C #7814 5 min, 94 CZ5 % 1 min, 63 CiB k
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30 s, BAMEFRRE 1 °C, 223 10 MEFR G 1B R EERE
% 53 °C,72 CHEfH 1 min, 94 CAEHE: 1 min, 53 “CiE k
30 5,72 CHEA 1 min, 25 ~0F 3R, 72 CLLEfif 10
min, ftJ5 4 CHRlR. PCR 9347 W) 1.2% Zis
TSR SC PR VKA o

DGGE 527 Ferrism SEMH SLBG I 04T 1L
i, K H Bio—Rad 72\ ] Deode™ i) 3 [K] 58 28 Kl 22 4t
X§ PCR =Wy A7 ML Uk 43 25 , DGGE 5% A 473 ot i 58 it
WIEH 8% , BT IE 35%~60% , LUK Z2 sl Ry 1x
TAE, HLJ 100 V,60 CZA4F T HLYk 10 h, HIKZ5 RS
JFA SYBR Green [ (1:10 000) 4% 30 min, J§ UVP #t
AR R G SR G5 AL I IR
1.5 RS
1.5.1 DGGE Hijk 3% 43#r

# FH Quantity oneV4.5 (3E[F Bio—Rad) %X}
DGGE HiJK #4770 4 , ¥ DGGE EliE b4 5 195
B b ab 20, DL e ks X i o R T
UPGMA ZRJE 73 B AN [R) R il 1) 240 TR 1 v 45 40 1 AR 1B
P, DGGE Kl hig— 2 il LR VE R — M 8AE
25 #1437 (Operational taxonomic unit, OTU ), 2517 8 A] L)
J BT W) RIS, S5 B 22 SR B A W) 2 e

B, R RS B ) S AR E ) T B SRl 3R
INIZRN R AR YRR R 2 | BT AR 6 B S5 DK I 1Y
DGGE 454 80 H FI &4 By 0y, AR k- e AN 15 4K
(Shannon—Wiener index ) 3 112 41 [ ) Fh 2 FE 0
T R A — A R ) S5 B A — A PR R
I Bz sl R SRR £ S

H= Zpilnpi,piZNi/N

PO SR IR IR SR BE R A H
AL A I R - RN TE AL, S R LN
FEh 2R SR
1.5.2 AEY Z R SRR I 5 AR G 0 B

1z FHAEYI G734 Canoco for windows( Version
4.5) X} DGGE 3 it Ak J5 AR 204 7 3 10 43 Bt
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ARSI, KRR PSR PR EA Thn AL A 3L
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Table 2 Mean values of water quality parameters

J=¥ima pH BOD;/mg- 1! Wt/C DO/mg- L JKIR SH/m Chla/mg- L
SI | 8.21 1.84 14.9 6.71 0.5 5.71
S1 th 8.04 1.48 13.4 6.20 16 5.21
SIF 7.87 1.89 12.0 6.66 32 4.89
S 7.88 1.79 15.0 6.71 0.5 475
S2 i 7.78 1.59 14.1 6.40 16 470
2 F 7.73 1.23 12.6 6.66 30 4.31
S3 | 7.84 1.95 14.7 7.07 0.5 2.93
S3 th 7.92 2.15 13.8 7.12 16 4.30
S3°F 7.83 1.51 12.2 6.68 30 3.48
S4 b 7.80 1.95 14.4 7.07 0.5 5.60
S4 th 7.92 1.89 13.4 6.91 16 5.34
S4F 7.96 225 125 7.07 35 5.02
S5 1 7.82 1.84 145 6.91 0.5 3.69
S5 th 7.85 1.13 13.9 6.76 16 2.08
S5 F 7.89 2.05 12.7 7.01 28 2.11
S6 F 7.88 2.15 143 7.22 0.5 2.81
S6 th 7.95 2.05 12.9 7.17 16 2.48
S6F 8.12 2.00 12.6 6.91 26 2.31
S7 I 7.88 2.10 14.5 7.01 0.5 2.46
S7 th 7.88 2.05 13.1 6.86 16 2.28
STF 7.65 1.84 12.6 6.66 29 1.88




A, S KRS 530 AT S5 537 767

35m, E 13°C, mBEAALT 15 (IR
U)K 75 me FEE KR EE 9B, KR Y Wi
DO & TS, pH 28 {1 I B 1, S3.54.S5 Fl
S6 1 pH Hghn, AR EREAL, ik e i ny &8s 1
A B BV S 2 B A, 35 A pH T L 1T ST

F1S2 11 pH FHRECT B, (HRARAEAN K, AT RE I A
AR TR KA B S TR A AR R
A K RZCRRI RS A ) TR i AR K, 2
Foa G, MR a fEARIGLE BA 250k e
T RS T B, A AR AR A 2E 2.5
£, FEIE B KAR T s, AR T FR AR )
AR Y
2.2 DGGE }5& Eig 5t

DGGE Lk 25 R LM (] 2) , A AR A s A
Y E AR & N RM S ) 25 (AR ) 2 AR
AR . 4G DGGE B %44 AR [RIELF 51 AN [w] 1)
DNA J3- R, 05— SRR — A K1 E
HAZ(OUT), AT LLE th DGGE iy B 7E S5 Bt A B
PIKORBE FAFERCR 2257 o MBI b DL 4R v ik 3]
18 LA I« 57 1 7Eh b2 H B4 (U T )2 K
FE ST ST FIAMLSR I 5547 2.3.4.7 F 4
HITE 82,83 .54 S5 S, T 45417 12 {XAE S2 e
TSGR 4 4 HAE S3 | .S4 |85 | .83
Hr.S4 th (S5 TR AIS6 T 4 11,1417 (18 AXAEA 5]
B B DL S5 SR A AR I AN 7] 2 [R) 7K AR
AARFEP PR, Forb ST F S2 A7 s i 2E WiV 5
JG(OUT) % F A o5, BRR LA FAMAE I
Ui, N 11288 BE AR AR AT AR sl g D R 32
BREFREL NS T Lilf . Aaike Dewever 4175}
Tangadyika 7K W T 20 TR HF 7% 285 44 1 7K P22 A 1
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Figure 2 DGGE profile of bacteria produced from
different sample in Songhua Lake
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Figure 3 Clustering analysis for DGGE 21 waters in Songhua Lake
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Figure 4 Shannon—Wiener index of microbiol water samples of lake Songhua Lake
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Table 3 Summary of the result of Canonical Correspondence Analysis

HERF i Axes AX1 AX2 AX3 AX4

FEAE(E Eigenvalues 0317 0.185 0.120 0.112

Fh—I B R EL Species—environment correlation 0.929 0.912 0.907 0.802

il RFUE 43 LA {2 Cumulative percentage variance of species/% 31.7 50.2 62.2 73.4

Fh—2REE EAUE ) 284k Cumulative percentage variance of species— environment/% 26.6 45.3 58.0 732
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Figure 5 Canonical correspondence analysis biplot of species
regional differences revealed by DGGE fingerprints constrained to

environmental variables
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