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The bacterial community structures in Xinjiang fault belt spring analyzed by

PCR-DGGE
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Abstract: Seismic fault belt is a main passageway of various kinds of gas and geochemistry elements, where are important
zone for matters, energy and information transfer between lithosphere and atmosphere. Microbes living in the belt effected
intensively by the hydrogeochemical changes caused by earth crust movement. The 10th spring of Urumq originates from
Bogeda mountain of Tianshan mountain range, and the groundwater runoff in seismic fault belt. The spring water contains
various geochemistry elements, such as sulfide, methane, hydrogen, radon, sulfide, methane, carbon dioxide, helium,
fluorine and hydrarg et al, many of which may potentially act as electron donors capable of supporting chemolithotrophy-
based primary production. In order to reveal the impact of hydrogeochemical changes to bacterial community in seismic fault
belt spring water, thirty-one samples of spring water collected from October 12th to November 11th and their corresponding
geochemial parameters were determined. Of them, ten samples were used for bacterial dynamic changing monitoring. The
planktonic communities were collected by microporous membrane filtration and then total DNA were extracted by SDS-
enzymatic disruption method. The V3 region of the 16S rDNA gene of those samples was analyzed by PCR-DGGE
(Denaturing Gradient Gel Electrophoresis) and different bands were excised for sequencing. The DGGE fingerprints
combined with hydrogeochamical parameters were analyzed by CCA ( Canonical correspondence analysis). The results
showed that B16 ( Uncultured bacterium) and epsilon proteobacterium were positive correlate to Fluorine fluctuation and

clustered as group one and two, respectively; Bl ( Flavobacterium ), Pseudomonas aeruginosa, B10 ( Uncultured
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bacterium) and Staphylococcus saprophyticus were positive correlate to sulfide change; Thiomicrospira arctica, B3
( Flavobacterium) and Staphylococcus arlettae were positive correlated to hydrogen content. The result indicated that
bacterial communities in seismic fault belt spring water could response sensitively to hydrogeochemical parameter changes,

and this may provide a novel means for crust movement monitoring and earthquake forecast.
Key Words: geochemical ;bacterial community ; PCR-DGGE ; spring water
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22331 Hamburg; ¥ 347 Y)W B R 1. 5% BB e e ra Dk ksl ( 58 G A R A FR A F] GK - 330C HBEfie
EREEX DR
1.6 ZRVERSBEEE IS HL K ( Denaturing Gradient Gel Electrophoresis, DGGE)

2oy TR, fd B S VS LR 42% & 68% (100% ZEVE IS 25 Tmol /L JR & F1 40% 25 85 1 W Bk iz , B6 i
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1A TAEY) TR RIS A A R I T W A 7 514 28 Genbank , X 7 25 A i 47 BLAST J37 51 LL X,
¥ 3145 . GU113057—GU113070,
1.8 DGGE K5t
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FIH UPGMA (AEXTFRINABE A5 ki A R o, i rh R S0 A0SR 1T 1 A s 2 sl o 28
BTG, A AR OB R/N) R WO R BEFE PR B R 5 P AR R
1.9 Stttk

FH CANOCO X} DGGE £% 3= % 5% 47 1 )6 %5 12 55 7K SCHb 3R 1k 24 48 A5 i2F 47 B8 AH ¢ 23 A7 (canonical
correspondence analysis, CCA ) , 7E7K SCHLER Ak 27 45 AiF AL 544 Bl 19 25 8] b, X6 D7 2247 S8 7K rh i & 1 7 9 HE 7 A
P, SN B R S R Ak 22 e R X R HE o 78 5 1 R R A 2 A R T v 17 Sk SR AE T K SO Bk fbA#
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Fig.1 Hydrogeochemistry changes in monitoring period of 10th spring
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BEE R A2 Ak, 43 538 T 057 5O RAR B ( Thiomicrospira arctica ) . =5 JE AT & ( Arcobacter ) | B /R 345 % % BR 74
( Staphylococcus arlettae) .e-"FFE T (epsilon proteobacterium) (& 1), Hirf %) 1 25 BK 18 & 1R /K FR8% vh  ILiY) £
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F1 F/KHE 16S rDNA HERFEFILEXE R
Table 1 Summary of the bacterial 16 S rDNA partial sequences identified in the spring water
Fili S HNE RS 168 rDNA LEXH AL 751 HLER /%
Band number GenBank accession No Closet related species in the 16S rDNA Similarity
Bl GU113057 FATHE Flavobacterium 90
B2 GU113058 1057 FE AR Thiomicrospira arctica 90
B3 GU113059 FAT R Flavobacterium 90
B4 GU113060 SIEATH Arcobacter 92
B7 GU113061 SIEATH Arcobacter 92
B8 GU113062 H 2% A AN TE Pseudomonas aeruginosa 94
B10 GU113063 Uncultured bacterium clone FC1_16S_94 100
BI1 GU113064 JE A= A AT ER T Staphylococcus saprophyticus 100
B12 GU113065 KA EZTERE Staphylococeus wylosus 99
B13 GU113066 V-2 B gamma proteobacterium 100
B15 GU113067 BT IR SR BT ER TR Staphylococcus arletiae 98
B16 GU113068 Uncultured bacterium 92
B23 GU113069 e- 5 epsilon proteobacterium 95
B24 GU113070 eI epsilon proteobacterium 95

B10 ( Uncultured bacterium ) F1J& 4= P 25 BR A B11 ( Staphylococcus saprophyticus ) AR )-S5 B ALY 5 1EAH
FRER 3 258E IR IR A B2 ( Thiomicrospira arctica) 5 AT B B3 ( Flavobacterium ) J I /K SE#j %2 BRI B15
(Staphylococcus arlettae) FARFRMN G A TR MM 4 21, Fa&n 5 2 AR D, K2 T
Rn [l & FH M, 58 1 8R40 BR B24 (epsilon proteobacterium ) 7, ¥ AE i 22 U BE, HZ B P ahds hy
B ) o 7 2 i B A A AT BRI (251 B11) SRR 4 BR B (5571 B12) 7 CCA Al b ) 0 8 58 4 A

B (B 4)  ZRIA S M ER A A8 A iy i B A AN ]

3 itie

H TR A i A St R 19 ) s T e e L
AT IR, G e — o T B A0 6 — A 2 A
R VPAR R 2 A A TP R AR B VAR 2 . Amir Mitchell
S5 N FE I A 0 0T AR 358 e A 19 3 07 P T80 SF B Tk
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TV AT X b A I S SR K AR 7K S Bk Ak 2 T
H R IR T TR AT B 25 SRR I R K BRI Y
SLBCRIRERE SRR A2 (K SCHBER LA P AR 7 A2 IR R, 33X
— SRS AT AR SE AR

A= T 5 21 B 5 LA 3 M IR BT TR - 4 WA 5%
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T AR A, IR R S K Z AR I E R
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FERLH AL A W, DR T X A 4 i i B A 7 AR
FEAMF ST, S5 IE A DGR R EAR 20, 4 R 238 4y
AT K EURRAE [ 2 9 5 7 T B A B ) 38 e S 7K
AR =F B R R T HIE T

LEIRFE 10 5 IR KA AE R v 1R 7 32 K
(CO,,8077 ) ML THHA(H, , HS ™, CH, ) ffb49 i,
AR AEEAE Y H IR AT IR AN AC IR 2 78 CCA
Ay A I S [ — A 2R R A ISR AN T
HEERIEMIC, FIRHZISHEAL T 200 A bk 1) i
(B0 ), 32 3 3 AR, S X AT R UG, )
SR IC R T SRR A G R AT A A 45 SR
I8 HAE — R R B O 5 o R R R R R OE
i

BRIk e R A, B T X R i N A
BN R SA A Y R Tk 2 AR A BE S R ) SR 7K 40 R
AR AR, FE S A BT IR 0 25 5 DR AR P A 1 v 4
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