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Analysis of Microbial Community of a Beijing Simulator Water Distribution System
LIU Xiao-lin'» LIU Wen-jun', JIN Li-yan', GU Jun-nong’

(1. Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China; 2. Center of Water Quality
Examination of Beijing Waterworks Group, Beijing 100031, China)

Abstract: Identification of compositions of the biofilm in a Beijing simulator water distribution system pipe networks by PCR and single strand
conformation polymorphism ( PCR-SSCP) technique and analysis of its heterotrophic bacterial by heterotrophic plate count ( HPC) were
performed. Results showed that when the water velocities were same, the count of heterotrophic bacterial on the zinficated steel wall was about
five times of the PVC. On the other hand, when the pipe materials were zinficated steels the count of heterotrophic bacterial in the deadwater
pipe wall was about 1/5 of the 0.6 m/s region. The difference of the bacterial count maybe related to the smooth of the water pipe surface and
the velocity of flow which affected the attachment of the microorganisms and the quantity of O, and nourishment, respectively. Same SSCP
electrophoresis profiles were observed between samples from different material pipes and water velocities. After sequencing and contrasting with
the GenBank, the identity of three bands from the SSCP gel with Bacillus cereus ( GenBank AB190077), Peudomonas sp. yged143 ( GenBank
EF419342) and a unclassified bacteria; Bacterium UASWS0134 (GenBank DQ190347) were 100%,99% and 94% respectively. The
sameness of the microbial community structure may be induced by the samples which were from the same simulator system and the sampling
regions were near and the microorganisms could transform in these regions easily. The observed potential pathogens of Bacillus cereus and
Peudomonas sp. should lead to a consideration of the microbiology safety of drinking water.

Key words: simulator water distribution system: biofilm; heterotrophic plate countCHPC); single strand conformation polymorphism( SSCP)
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Table 1 Parameters of the water

S gE| A gy I H A )
M/ 3~15 MR /mgeL™! 178 ~216
pH 7.71~7.99 | SO?~ /mg*L~! 37~43
Ca?* WIE? /mge ™" 112~140 | Cl” /mg*L™! 16~ 19
Mg * WK% /mge1.”! 62~78 KUY /mge 17! 140 ~ 155

DZIREKE 7KK LS H0N 2005-09 ~ 2006-12 3 7] W5 0 Ko s 20 a2+
WREE M+ R B RE B BE I HT 5 R CaCOs IR BE R

1.3 HPC 1%k

KH R2A AR IR (BRI 0.50 ¢, TR
FIR 0.50 g, FRZKMFT® 2 0.50 g, HiZHE 0.50 g, 1]
WIER 0.50 g, NEAFREN 0.30 g, BERREH 0.30 g,
LK B R BE 0.05 ¢ IR 15.00 g 75 WK
1000 mL) . 7EI0NTEIE HTFH 45 a1 1ol IR S B sl 1ok 12
AR R 2 pHAE A 7.2, NI JE , A
T AL FL P I B IR S A G AE 121°C = s KT 15
min, 24°CH;FR3~5d Ja, M4,
1.4 DNA 2L 519+ ) PCR 4734

ROAAARE IR 3 ~5 d Ja, L 3 ~ 5 mL ¥5 554,
12000 r/min 250y 1 min, WCEERIAA, K FE R 4 $2 1
IRAEC AR TOFEEL DNA, B DBIG F U] .

FERY #9519 - P968 (5" AACGCGAAGAACC-
TTAC3") 1 P1392(5" ACGGGCGGTGTGTAC3 M,
XN E . coli 16S tDNA ) V6 ~ V8 X . J 7] 5] )
P1392 ¥ 5" 3 K FH 8§ B2 Ak A5 i . e Ak s 28 1 2B D)
FORMR S5 BR A 7 A i .
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(plus 215 mmol*L™' Mg®* ), 4 uL dNTP (% 250
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6 pL; PCR /"% 50 pl. 37 CHE 4 h, B S,
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SSCP FELUK R FH 5% [P 58 A A 98 i (A TG 2229 1,
Sigma, USA), 30 mL HEZ A 109% )3 il 1R 4%
(Amresco) 250 pl, Termed ( Applied Biosystmems,
USAD 25 pl, ZE il Bk 30 min /&, 8 mA THIR, TIHLIK
60 min. A A% B2 A I B AL HLE (RFE 5 5 55 5 R 28 pf
WCARRR 3 3 95% W 2 1 1 WL %, 10 mmol* L™
NaOH, 20 mmol*L™" EDTA, JJUE /400 0.02% ¥R
WA 0.02% —H AR FOMRA E, B LR 4C
NS TE 8 mA, 7 h. FLUKES AU, R G A 4%
Bassam 25 (905 1 HHAT .
1.7 S50 e oyl VDI

5 45415 (K [R1UC 3% Tebbe 2512 () J5 43647 . I
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F o EAT 5 L Sl P2 )R AT TR IE B LUK 58 R
Jii s Xt PCR PVl st (ot &, bifg A 14
W) Ja, 2  ah il W) v B B T-380 4K (pMD-
2182T, RIEFAWAH MR A ED . X el 1 i i %
T ¥ A3 & PCR 17772, PCR ELIELL AR % N
B, R FH BB -4 N P IR S 45 5 16 M3
WP REAT R . AR I HL 3 ~ 4 ST BE, W] FE
L M13 @ A 5l 5 @k AT WP (3730, Applied
Biosystems) . Wl )7 (b A2 120 W) 58 . 38 1S Blast
A, TR 1751 5 GenBank EAT LLXT

2 HZR5IE

2.1 HPC 14
T WAL I, 4 /K8 W R ) i st s) 1y

B R 1 1) RE D A 0 1 B R K AR DA R i
TIPS K B AE ) HPC T304 B sk 2 fr
N T DUR Y FEAR R A R, BEEEAN A 1)
R R L PVC I 5 A% XA g PVC
B REROCT, AR T A I A KA
FRIMA B B REAR A Y E/K X HPC TR 20N
0.6 m*s™", AEVLEX [ 1/5. 78S bR &5 /K M, —
N R HEK X B -3 i #5A 3 BUK %A, 14
AW A ARG A R K AR BN &, T HE
BRI #3570 (50, T T N L A B AR R
KA 96 & ARIRAF 28K Xt 2 e A% TR 3h
X &, T fig 540K X B Z HPC T EURUE D A &K
JIT 0 2 (1 AR IR L T, v AR ) B R A LD
(BDOC) A4 v [ Ak A5 HLAK CAOCO 3 o) 5 —
JiTi, T ARG UM T SR, MR A IR IR %
FEAE P BT I A S B BE AR ) R i RSB
AR N A T TR A HEAT A0
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Table 2 HPC results of biofilm on the wall of the

simulator water distribution system

s V2 Yl o ¥
P g TR B PG
1 PVC 0.6 9.6x 10°
2 RN 0 (BEAKIX) 9.2x10°
3 PERFEN 0.6 5.2%x 107

2.2 SSCP HLik i

SSCP A& MK HiE HL 8 DNA 731 SLARKE G (1 AN [) oK
SCHL LUK A3 . A B T AR, X R R A V) i
(lambda exonuclease) K 5" B FR A1 i S ms SUBE /K fi
P, ANUAT LABE ) SSCP 1 R AR, 3 1] LU 5y SSCP
T BE DNA RS T G DNA B 4 i 3s
PEACHL 5, 75 SSCP Wi B AEA Bon hy 3 4k, Horp
2454 DNA fi# ¥ 1 2 4% Hudile, o — 4% R Al T 1
DNA XUgE . 1XFh SSCP P WEAT A Akt i 22, HAT AT
B—A> DNA J B bz JL 4l Rl — 4y B A 5% LA
DNA Jr B BLG, 4 Ja B2 1) 43 s >k B K IR RR T
AT I SSCP B an &l 1 Fros . 3 ANFE i 7
] — 7 B H I 3 4k .

SSCP HEAAE B A6 W BV 201 15 25 ¥ B Bl 45 93 #t
R R AL TR D B B R VIR T s S .
SSCP W1 5 1 ¥ S B G5 A 75 15 FR TS A A4 v, X 2
TE LA DNA $2HU7 8 PCR & B PEOK &
J A i 22019200, 1) i Ay 1E I AT S A A
AL IR B % AE AR P B B R H vk 2 A b Al s B
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Fig.1 SSCP profile of the simulator distribution system loops

2.3 TRAWRE TR B A R KRS 43 A

W SSCP Bl 4% DI (Rl e, b AR AA B 4
Ja i NIESZAS E . coli DH5a, FBH M 52 [, $2HUTURL
W7 A0 e 2 P AE JE PR 2 A4 ZE BEAT blast %)
b, gk 3 fros . 3 AR (L, 2,3 Wk D HELTE
R VACRINE i s oSl i T G2t/ IS I W I 3 8
TE N B2 3 45405 3l B ] B IR 2 f A R
( Bacillus cereus ) B 5015 C Peudomonas sp. yged143)
AR FEA R (Bacterium UASWS0134) . BEIR ZF AT
PROA 22 BB E A AE 2 A, T AR e M IR AR, R
2R T7, TR, 2 Hgs i, 8 i A A S R
PE, A S G B A AR PR TR E N AR
S SEON AN, B G i
2 R MR R . AR A #E B s B, ASTE 2R A,
PR A, WEIRAR U, AR, . T2 AR T
KT KA, REHFATEAIERKE T
REE 78 7 IR A, A 10 Fh 2 e b e A %, A H

F3 BEBKENEEMEYNFER
Table 3 Sequencing results of biofilm on the wall of the

simulator water distribution system

FONRLE AR ZERIREME/ % Genbank ¥ 3T
S Bacillus cereus 100 AB190077
w Peudomonas sp. ygedl43 99 EF419342
T Bacterium UASWS0134 94 DQ190347

H, 55 CO Jh UL LA NGB P09 5
PREAATT FR AT ORRE A B SR
.

3 g

(D fEA RS AT T, PVC & B BEMAEY)
HPC VI P REAN AR 5 %5 7EAH [R5 11 9 4
BN TBNIX B A P H R BEKIX [ 5 A%

(2) PCR-SSCP A fe 7 1, P& iz H T- 457K
B o0 B T A ) B TR) T i 45 A8 43 BT, {HBDIE 2 DNA
P75, PCR ¥ B FR P B 5| )i $245 — SE R 32 11
S R 5 B 8 v R R AT S A A4
PUIE B AF IR 73 B 45 R

(3D FEAL B T AEA0L 45 7K A I o 36 IR 2
FFHE C Bacillus cereus )~ 15 5 i 4 ( Peudomonas  sp.
yged143)F1 K70 J41 1% (Bacterium UASWS0134)%5 3
T2t gy . L v bR 2 0 BT R R BE O B Ok 9 A B
I A

B OGRS R LK) e R e e e Ty
THI T AHE 1) 75 (60 R S RF, TR 3 B A ARl [ 2% A
IFEI 25 T I B
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