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Analysis of the bacterial diversity and dominant population
in Akesu Saline-alkali in Xinjiang
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Abstract: [Objective] The research was conducted to study on the bacterial community di-
versity and dominant population in Xinjiang akesu area and the correlation with the environ-
mental factor. [Methods] The bacteria diversity and dominant population was analysis by
PCR-denaturing gradient gel electrophoresis (DGGE), cloning, sequencing and the DGGE se-
guence analysis and the canonical correlation analysis (CCA). [Results] The sequencing of the
dominant population showed that there were 29 sequencing belong to the un-cultivation mi-
crobial, and the other 43 DGGE band were made up by 9 order: Myxococcales, Pseudomo-
nadales, Rhizobiales, Bacillales, Burkholderiales, Actinomycetales, Oceanospirillales, Fla-
vobacteriale, Alteromonadales. [Conclusion] Canonical correlation analysis (CCA) result
showed that microbial community structure and environmental factors were closely related in

2012, Vol.39, No.7

saline-alkaline soils.

Keywords: The soil sample of saline-alkali, Bacterial diversity, Dominant population, DGGE
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1 MRS

1.1 MmAIRE

A5 SR S T BT R BT 5 % bl DX R B b 1 1
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Fig. 1 The map of sampling sites

1.2 EBLIEERAGNE
RIS i A 5 PR AR T —— 5 Rl
FREEI AR REP (L ok =15/ b 3 10
PALFEARE PPN I H . AU, KR
MR pH, BAEERA 2 M EE, BOLEIE,
1.3 HMmEEHS DNA BYEELFN PCR 18
KPS 1 Bead-Beating 12315 £k i 1

A e DNA ST - H A Promega
/N 1 Wizard DNA Clean-Up system ] &%) H:
T4tk

DIBRECR 485 DNA FE AR, SR
PCR %%, 55—k PCR i HIZH 4 16S rDNA i
5% F27 F R15221, FrBYKEEZSN 1 500 bp;
PCR S 25 (50 pL)41aide:: 10xBuffer (% Mg™)
5 uL, 5% 1 F12 (10 umol/L)%% 1 pL, dNTPs
(10 mmol/L) 1uL, Taq (5 U/uL) 0.25 pL, AR
DNA 2 uL, mEEFK#MF 50 pL, FEFUF:
94 °C 5 min; 94 °C 40s, 56 °C 30's, 72° C 40’5, 1t
35 MIEI 55 WK PCR i R 1514 GC-357F
F1 518RENT 4 16S rDNA V3 X AT 14, H B
KEEZ)h 220-230 bp, RMIARRFE L, FEFAITF:
94 °C 5 min; 94 °C 30s, 56 °C 305, 72°C 40’5, It
30 MER
1.4 TREEE SRR BIK(DGGE) 2 4

ffiFHZEE Bio-Rad /A #]AY The D-code Uni-
versal Mutation Detection System Hiyk &S5 i#E 1778
PR FE BRI LK o 18 109% 1) SR P A TR R BE I (T
5 T i U 44 e e =37.5:1), 176 ) Ay 7 e 3 s
k1 30%—60% [100%1 A5 M H 54 7 mol/L iR
EH40% (VIV)RY 5B HIBERE], B AEsh EAE
154 25 uL PCR 45 r=4(175-180 ng/uL) ., izfT
244 1XTAE [40 mmol/L Tris, 40mmol/L ¥K £ R,
1.0 mmol/L EDTA (pH 8.0)]FE ik & i, 1HiE
60 °C, 30 V Hiik 30 min J5, 150 V HLJk 6 h,

H Yk SEEE S, FH ddH,0 FEVREEE, A 5%
Goldviev # 2 4 kL 4 {4 30 min, 7£ Image
Quant350 (GE health) {4 248 FHA84 ,

1.5 DGGE B &I F 2

R4 DGGE Eliif, Hhik—edtag ik i
PO (L), EEIMT NHIEFAR I ik
FE SR EERE EUIEITR ok, BERIRMLT 50 pL
gk, JFET 4 °C i . TR AR S AE
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FAEARHEAT PCR ¥, 51950l AR GC ¥
() 357F F1 518R, PCR N IRRFP M5
Z AR, 135019 PCR P2 H14: DNA BEIF [l
K7 £ (Omega) i 1 T4l fb )5 5 e pE A (P GEM-T)
Rz, AR B B TR R A IR R B F
T o B 45 B AE GenBank 4 rh kAT e xof
T, AT,

1.6 HUESH

1.6.1 DGGE ®jkEi&a#r: i Quantity one
V4.6 (Bio-Rad)%k 4% DGGE HLIK K REHEAT40HT,
14 DGGE K& 4 & (s B T ik b3, DI
dEdl s bt . ZREEFEE(H) . IR RS )
FEPR B R LA A RE R I AN B 2R o TR
B W/ (T

H ==Y piIn p ==Y (N/N) In(N./N)

For, pi AR S R R R B A
FES R I T At R B R T I H e, S R
ANEE S I 2R AL
1.6.2 THAREMEZHEMERREREFIEX
ot iAWY # A/ CANOCO for
windows (Version 4.5)%f DGGE [l &1k J (1) %k
I R A7 LR X S 40 M (CCA), BFFE 44~ LR
TAE W) Z2 e 5 AL R bR A AR DG . A3 At

x1 XHERE

L BR TARRX SR/ T 1%8 2 BE —ik
E‘J%%O

2 G50

21 HRBUHERERSH

AR S B S HREBRAL R IR 1 FR,
HTHE B v 8 b X Y pH #RYERFAE 7.57-8.75 1,
PEACE, 1 H R PR, MR S Y
A MR &l 30.35 glkg, 1B HIEAYSER
i, e A A 346.80 g/kg.
2.2 DGGE {89 B4 1h

FREUAY L4 5 DNA 25 alidb ) B
AT H PCRY 1Y, 25 —Fe4 141 1.5 kb 1 7 Bx,
S AR HRAR R BEKUINE 230 bp A4 H Y
A BT PCR-DGGE 43t

DGGE &5 HE EDULHE S5 B 4 AN [R] Eh il £ 1341
P 16S rDNA ke, RIMT7EF 7K F T ik
AN AP R Z5 4 2% 75 DGGE 548X
Terh, R B SRR R I AR 2SR, 5
JE R R TR A R AR B 20, SR
— MR AR S T LA TR . AEAS R VKGE
[vi] — i 1] 7 "5 ) AN ) 2 — R o S [ — 1>
YNTEZEEE, A 2 n] 0L, 52 A~ HERE S Y DGGE
SRR KSR H | IR —

BRI LR

Table 1 Distribution of the sampling information and physics-chemical characterization of the soil

e L0 RIEHI LR AU R
Soil No. SO'.I Collection sites Major plant Slgaie b sa D gl PH
quality (9/kg) (9/kg)
1# Py 13 Fgo M) 18.55 185.70 8.28
21t W+ $217 269km AN/ IN <SS ik 10.65 118.85 8.43
34 Jevd  S217 139km LE8 oy A | N2 7 5.39 3.73 8.19
4 Wt PR 210 10.25 112.95 8.37
5 RV VR tH FRtE. P 7.55 25.80 8.51
6t vt UHE B YR i 9.64 67.85 8.45
Ti# vt Tl 19.40 202.65 8.27
8t Wt U BIREAE S AT 6.34 79.90 8.63
(F28)
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(£:3k 1)
o# Jer>  $210 49km Tl 16.75 204.00 8.61
10# Wt HPTEASAT WET 7.34 19.70 8.75
11# Rt FEE R T i 8.41 69.85 8.12
12# Rt HkE Ak Sl 6.42 30.10 8.12
13# Rt ki Bl Tl 11.55 39.10 8.08
144 Ry EhokyE W, Tl 4.44 43.25 8.37
15# Pt S307 1 G217 A2 XL 1l Tl 6.35 36.15 7.85
16# Prd  Fohi 27 Jh AR T I 6.37 38.42 8.07
174 TV ERAKVE SRR L T i 6.00 37.90 8.12
184 R BrAE P LI 8.06 48.30 8.26
19# WA CHR M) 8.67 127.40 8.65
204 R BTRE Tl 12.75 47.10 7.90
21# Jr>  HiFl G341 820km Tl 15.50 148.70 8.24
224 Wy [ HZEH IXOEH . ] H 2% 9.55 86.55 8.39
23# Je?> G341 830km 21 Al 12.20 132.05 8.01
244 v+ G341 8881km P 6.45 66.60 8.29
254 YV G341 919km K Tl 7.65 80.65 7.86
261 et s ik Tl 10.80 76.25 7.87
27# RV s Slr Tl 7.55 77.40 7.73
28# Ry HE S BRI NE T I 7.65 54.60 8.03
294 vt BI5EIs 68km T i 11.20 132.80 8.55
304 Ry 34 T i 7.18 11.65 7.99
31# Ry BIRE Tl 5.94 48.05 8.67
324 P> B5ys 40km Tl 20.60 223.75 8.37
33# > 8H Tl 30.35 346.80 8.37
344 ke HiA P 30.80 98.70 7.96
354 RV SEa T i 11.05 14.75 8.00
364 Wt Ae— I+ E P ARBAHEGRA EIR R 32.55 7.28 7.55
37# Wt Ae—IHEAREA HEA P 15.20 31.70 8.44
38# v+ +—H 21 10.02 34.70 8.51
39# Wt BTHRTE R—ITRRET Al i 7.10 16.35 7.57
404 P> BUHiR-VDHEA B =1 TEAR PR 22.20 199.90 7.96
41# R BThiR-UPHEA B = HEas 2 11.30 85.10 7.97
424 V> R FEERRPR 14.90 70.75 7.84
43t Per>  FHIREAR S i 10.95 46.45 7.94
444 vt +=H i 11.05 74.05 8.64
454 vt B T i 3.99 4.03 8.17
46H# wyh  SH T i 22.20 234.05 8.29
AT# vt REY i 12.75 48.97 8.56
484# vt BTEft T I 6.71 78.75 8.53
49# RV BEEAKRERE LI 14.60 11.75 8.46
50# v+ A 2140 8.48 35.15 8.46
51# > Bhi R+ HERE 2140 22.65 6.60 8.05
524 vt [ ZIH) 19.85 130.60 7.95
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Fig. 2 DGGE fingerprint of 52 soil samples in Aksu of Xinjiang
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Fig. 3 Shannon’s diversity index and species richness of 52 soil samples in Aksu
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Fig. 4 Canonical correspondence analysis ordination

biplots of the DGGE banding patterns and environ-
mental variables
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Table 2 The results of the microbial diversity of saline-alkaline

St TSRk Pk Closest relatives Bl
Band B Source 5 Accession No. Identity (%)
1A Amorphus sp. YIM D10 FJ998414.1 99
1B Myxococcus fulvus ANSMO68 GU477561.1 100
2A Firmicutes bacterium M71_D94 FM992835.1 92
2B Uncultured bacterium clone LSH_B21 HM582754.1 93
3A Myxococcus fulvus ANSMO68 GU477561.1 100
4A Uncultured bacterium clone B03-03B FJ542972.1 91
4B Uncultured bacterium clone LSH_B21 HM582754.1 93
4C Uncultured bacterium clone FJ542972.1 99
5A Uncultured bacterium isolate DGGE gel GU227554.1 95
5B Acinetobacter junii DL2 HQ322273.1 100
5C Ochrobactrum anthropi Nf22SsD HQ406750.1 100
°D Exiguobacterium sp. HQ841060.1 100
6A Uncultured actinobacterium clone P3C_62 FN687141.1 98
6B Uncultured bacterium clone F3_141X GQ263184.1 99
7A Uncultured bacterium clone ncd503h12c1 HM275381.1 93
7B Pseudomonas stutzeri strain PL-31 HM275381.1 98
7C Ochrobactrum anthropi Nf22SsD HQ406750.1 100
7D Ochrobactrum sp. GQ463235.1 100
9A Uncultured Frankineae bacterium FM175822.1 100
12A Acinetobacter junii DL2 HQ322273.1 100
13A Bacillus infantis ZH15 HQ538752.1 99
14A Acinetobacter sp. CUL-LAN15K15 HQ841073.1 100
14B Exiguobacterium sp. p10f-2 DQ837045.1 100
15A Exiguobacterium sp. IT2 HQ231889.1 98
17A Uncultured bacterium clone nbw160f08c1 GQ074022.1 100
18A Uncultured bacterium clone EMar2 FR667010.1 100
23A Uncultured bacterium clone H2-plate10_G07 HQ176306.1 100
27A Herbaspirillum sp. AKB-2008-J0114 AM989098.1 100
27B Uncultured bacterium clone PC500-1B86 HQ434825.1 99
27C Soil bacterium Pe30 HQ677499.1 100
27D Ochrobactrum oryzae N1B10 JF313265.1 100
27E Bacillus sp. JAEA No. 3-2 AB437410.1 98
27F Uncultured bacterium isolate DGGE gel HQO018595.1 100
271G Microbacterium resistens KNUC602 HMO047517.1 100
27H Uncultured bacterium clone Act06 JF261648.1 100
29A Staphylococcus epidermidis CJBP1 AM697667.2 100

(F7%2)
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(835 2)
29B Halomonas caseinilytica DSM 23509" FR749914.1 100
29C Exiguobacterium sp. CUL-LABLG15X15 FR749914.1 100
30A Uncultured bacterium clone Layer5_G01 HQ883244.1 100
31A Acinetobacter baumannii GU415585.1 100
31B Uncultured bacterium clone ncd365c05c1 JF019002.1 98
32A Acinetobacter sp. HQ841073.1 99
32B Solibacillus sp. PN5 HQ845333.1 100
33A Planobacterium taklimakanense X-65 EU718058.1 96
33B Uncultured Rhodoferax sp. clone HQ271434.1 100
34A Uncultured bacterium clone BE326ant14g05 GQ921365.1 100
35A Uncultured bacterium clone TP-SL-B-262 HQ864203.1 100
36A Rhodoferax sp. HQ222266.1 100
36B Uncultured bacterium clone 2S3-21 GQ472330.1 100
37A Paenisporosarcina quisquiliarum 3552BRRJ JF309238.1 97
37B Uncultured bacterium clone HQ864203.1 100
38A Uncultured bacterium clone ncd2477f07cl JF214324.1 100
38B Uncultured bacterium clone HQ883244.1 100
39A Salegentibacter sp. HM015888.1 92
40A Uncultured Pseudomonas sp. clone JF421175.1 97
40B Marinobacter sp. YCWA26 FJ984783.1 99
40C Microbacterium testaceum BAC2126 HM355715.1 96
42A Uncultured bacterium clone JF231713.1 100
42B Acinetobacter baumannii clone SW046 GU415599.1 100
42C Streptomyces albus subsp. HQ537062.1 100
43A Bacillus sp. Uluggat5 HQ711441.1 100
43B Bacillus aquimaris T8-4M AB617546.1 100
44A Uncultured bacterium clone B_CP_10 HQ388491.1 100
44B Uncultured bacterium clone HQ883244.1 100
46A Exiguobacterium sp. 12 HQ418495.1 100
47A Alkalibacillus salilacus R559 HM179185.1 100
47B Salimicrobium luteum C15-4 HM179185.1 97
48A Staphylococcus epidermidis CIBP1 AM697667.2 100
48B Staphylococcus warneri M11-S012 GU808804.1 100
48C Acinetobacter sp. HQ841073.1 100
48D Uncultured bacterium isolate DGGE gel HQO018595.1 99
48E Streptomyces sp. FXJ6.348 JF346468.1 100
48F Propionibacterium sp. 14(27-11) HM489920.1 100
50A Bacillus cereus AIMST HQ650782.1 99
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Dominant population and its number
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Fig. 5 Dominant population and its number
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Fig. 6 The main dominant population of proportion
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