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Abstract: In order to study the correlation between microbial diversity and the pollution degrees of the rural
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drinking water in Dongjiang River basin. Five types of drinking water of this basin were collected, and fif-

teen water samples of five types of drinking water of this basin had been collected from reservoir, central-

ized water supply wells, wells in the vicinity of pig farms, wells nearby embankment and wells in villages.

The six (physical, chemical, and biological) property indices of water samples were tested, at the same time,
the DGGE analysis was done. The results of PCR-DGGE fingerprint indicated that bacterial richness of
these drinking water samples were high, and different samples in fingerprint were different distinctively. The

UPGMA dendrogram of sample basis on DGGE fingerprints showed the structure of different types of bac-

teria in drinking water in rural communities is obvious differences. And the results of CCA showed that the

concentration of phosphorous has the largest relevance to the community structure of bacteria in water sam-

ples, followed by the concentration of nitrogen in the water. Ten typical bands were excised and sequenced.
The sequences obtained were affiliated with Spirochaetes, Cyanobacteria, Proteobacteria, Actinobacteria,

Acidobacteria.

Keywords: Rural drinking water, Microbial diversity, DGGE
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44.36%, Table 1 Distribution of the sampling sites
25.92%,
Samples’ types No. Latitude and longitude
’ 11 N23°00.034' E114°17.433'
Centralized water 12 N23°00.909' E114°16.559’
supply wells 13 N23°02.126' E114°16.908’
Tl N23°01.933' E114°16.365'
- Wells nearby fish- T2 N23°01.835' E114°16.491'
pond ° ' ° '
(PCR-DGGE)'" T3 N23°01.930" E114°16.531
2] ) 71 N23°35.057" E114°35.989/
s (Canonical
] ' Wells in the vicinity 72 N23°35.253' E114°35.570
correlation analysis, CCA) of pig farms 73 N23°35.166' E114°35.396"
S P1 N23°05.317' E114°13.124'
) Ordinary village P2 N23°05.379' E114°13.139’
wells P3 N23°05.311" E114°12.746'
S1 N23°43.286' E114°38.458"
1 #RRIS The reservoir water S2 N23°04.521' E114°14.196'
‘ . S3 N23°13.317' E114°19.122"
11 #mBixE
5
, 3 15 , (GB/T5750)
1 1.3 HEEFEEE DNA BEELFN PCR 4 1%
(GB3838-2002) ,
24 h , 0.22 pm , 10 mL
3] DGGE , —20°C )
12 BIIBIREINE DNA CTAB ,
(GB5749-2006) 900 pL STET , 5
> 100 puL (100 mg/mL), 0.5 h,
4, .
13, 7 94°C 1 min, 10% SDS 0.5%,
(T) pH COD (NH;-N) 120 pL NaCl (5 mol/L), 1/10 CTAB/NaCl
(TN) (TP) (NOs-N) , 65°C 1h / ; ,

. . © FERFERMEMARAATIKSHIEST http://journals. im. ac. en
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: DGGE 1313
1/10 (2 mol/L) 2 PCR , ,
100% , , —20°C lh ; 13000 r/min 357F ( GC ) 518R PCR
10 min, , 70% , 50 uL TE
, —20°C Blast (http://www.ncbi.nlm.nih.gov),
DNA R
GC-357F  518R! 16S rDNA V3 16 HUESH
, 220 bp~230 bp( GC 1.6.1 DGGE HkEiLsnh: Quantity one
), PCR (50 uL) 10<Buffer ( Mg")  v46(  Bio-Rad) DGGE
5 uL, 1 2(10 pmol/L) 1 pL, dNTP , DGGE ,
(10 mmol/L) 1 puL, Taq (5 U/uL) 0.25 pL, UPGMA
DNA 2 pL, 50 pL PCR!
: , 94°C 5 min; 20 94°C 162 KEERBAEME N SFERTHELES
30 s, 65°C~55°C 30 s ( 0.5°C), r: Canoco for windows (Ver-
72°C40s; 10 94°C 30 s, 55°C 30 s, 72°C sion 4.5) DGGE
40 s; 72°C 20 min'"!, 1.0% (CCA),
14 B EEAL ik (DGGE) S 4T
Bio-Rad Dcode Universal Mu- 1% 1 s
tation Detection System 81
10% ( :
=37.5:1), 30%~60% 2 HBRGH
[100% 7 mol/L 40%(VIV) 21 HRIBISIRERES T
1, 25 uL PCR 2 ,

: 1XxTAE[40 mmol/L Tris, 40 mmol/L
, 1.0 mmol/L EDTA(pH 8.0)]

!

60°C,30V  30min, 150V  6h

, ddH,0 ; 5%
Goldview I 30 min, Image Quant
350(GE health)

1.5 MMBEHYIRKEY. WFE

: TE(pH 8.0) 4°C :

%= 2

; pPH

2.2 MHmERELELS DNA BYIZEFN PCR ¥ 1& 4R

15 CTAB
DNA , 1%
23 kb

FILME R R AKENLE

Table 2 Physico-chemical characterization of the drinking water samples in Dongjiang River Basin

(Clm Al e Wells nearby fishpond

Wells in the vicinity of

Ordinary village wells The reservoir water

Tiems supply wells pig farms
J1 J2 J3 T1 T2 T3 Z1 72 Z3 P1 P2 P3 S1 S2 S3
Tem-
perature 20.73 21.55 23.00 22.45 21.03 2235 21.41 2146 2123 23.05 23.06 22.01 2133 2555 2647
(°O)
pH 7.57 7.27 7.12 5.50 6.27 6.31 6.62 6.55 6.26 6.02 6.42 5.64 7.04 6.92 6.91
(1?1(;/2) 41.00 11.00 10.00 10.00 6.00 44.00 10.00 10.00 10.00 10.00 42.00 4.00 2.00 3500 4.00
?Ii?g 0.46 0.41 0.46 1.49 2.20 1.45 0.27 0.11 2.71 0.09 0.05 0.08 0.09 0.77 0.37
N 0.92 0.88 0.99 1.83 4.21 2.00 2.20 3.16 3.13 1.71 1.62 2.41 0.39 0.65 0.61
(mg/L)
TP(mg/L) 0.09 0.03 0.08 0.07 0.08 0.14 0.03 0.02 0.02 0.03 0.07 0.05 0.03 0.07 0.02
?1118;/-1{\; 0.16 0.17 0.19 0.07 3.72 0.24 0.88 1.15 0.05 0.80 0.69 1.16 0.15 0.00 0.13
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Fig. 1 DGGE fingerprint of 15 drinking water samples in
Dongjiang River Basin
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Fig. 2 Cluster analysis of 15 drinking water samples in
Dongjiang River Basin

Note: 1,2,3:J1,12,33; 4, 5,6: T1, T2, T3; 7, 8, 9: Z1, 72, Z3; 10,
11, 12: P1, P2, P3; 13, 14, 15: S1, S2, S3.

2.4 IKEEREMIR RS SIBLIEIRAIE XS
S

(CCA), DGGE
3 (T) pH COD (NH;-N)
(TN) (TP) (NOs-N) 7
, Monte Carlo per-
mutation test 7 AX1 (P:0.0470)
(P: 0.0490) 3
1 14.8% , 2
3 12.4% 10.1%
, 4 43.6%
, Cauch ,
, ’ [9]
1 2 - 0.964
0.966,
, 4

Table 3 Summary of the results of Canonical Corre-
spondence analysis

Items AX1 AX2 AX3 AX4

0.179  0.149 0.121 0.076

Eigenvalues

Species-environment 0.964 0.966 0971 0.898
correlation

Cumulative percentage 148 272 373 436

variance of species

Cumulative percentage 26.7 49.0 67.2 78.6
variance of species-

environment
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- 78.6% 25 FHILEXER
3 R GenBank, Blast
TP TN NH;-N , TN(r = 0.2043) 4 ,
1 , TP(r = —0.6822)  NH;-N (r = 16S rDNA 93%~100%
~02492) 1 - TP(r=0.2135) TN(r= ; cJl G 98%
0.6498) NHs-N(r=0.6053) 2 10 (Spirochaetes)
T T 1 (Cyanobacteria) (Proteobacteria)
’ (Actinobacteria) (Acidobacteria),
2 -0.0909  0.1978
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1.0 5 e
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Fig. 3 CCA biplots of the DGGE banding patterns and ’ UPGMA
environmental variables 2 ,

% 4 DGGE £#HRIESE K

Table 4 Identities of DGGE bands

Closest relatives

Band GenBank accession No. Similarity (%)
Source Accession No.
A FJ601375 Leptospira interrogans clone BELOSMA 1 DQ522190 100
B FJ601389 Rivularia sp. IAM M-261 gene AB325536 100
C FJ601379 Uncultured bacterium gene, clone: HDBW-WB69 AB237732 95
D FJ601380 Betaproteobacterium KIN192 AY'136099 98
E FJ601381 Uncultured betaproteobacterium clone HKTR14B-29 EU080978 100
B FJ601382 Uncultured bacterium clone 2C229274 EU800997 98
G FJ601383 Uncultured actinobacterium clone IWENVBS5 EU091553 96
H FJ601384 Uncultured actinobacterium clone FF1H9 EU117688 100
1 FJ601385 Uncultured bacterium clone 22 3 Fl415277 100
J FJ601386 Uncultured Acidobacteria bacterium clone TH ¢204 EU373099 97
K FJ601387 Uncultured actinobacterium clone E1B-E2-114 EF016820 93
L FJ601388 Uncultured bacterium gene clone: ITKB-126 AB198809 88
M FJ821016 Uncultured bacterium clone 2005-WD-1-091007 EU262341 100
N FJ821018 Enterobacter sp. IPPW-31 FJ646662 100
(¢} FJ821020 Klebsiella sp. IPPW-21 FJ646652 100
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