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Abstract . PCA is a normal method used for Biolog ECO and DGGE data analysis. However, this method hardly distinguishes soil micro-
bial diversity structure and microbial markers in different environments. In this study, PCA, PLS-DA , PLS-EDA methods were used to
study microbial diversity structure in different environments. PLS, OPLS methods were used to discover microbial makers. The results
showed that: PLS-EDA method completely separated microbial diversity structure in different environments( PC1 =16. 8% ) , one sample
could not be completely separated by PLS-DA(PC1 =33% ) ,but PCA was not good method to microbial diversity structure for DGGE
data analysis. PLS-EDA completely separated microbial diversity structure different environments(PCl =25.5% ) ,one sample could not
be completely separated by PLS-DA(PC1 =36.3% ) ,also, PCA was not good method to microbial diversity structure for Biolog ECO da-
ta analysis. PLS and OPLS were selected for microbial makers, both methods were suited for underlying microbial makers. In conclusion
PLS-EDA was an optimum method to distinguish different environments soil samples. PLS and OPLS may develop as methods to select

underlying microbial makers.
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Fig.4 PLS — EDA analysis of DGGE data
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Tab. 1 Candidate for microbial makers in DGGE and Biolog

DGGE %5 DGGE data Biolog ECO %4} Biolog ECO data
PLS OPLS PLS OPLS
A P AT Wit 73l
VIP viP vIP VIP
Band position Band position C type C type
1 2.45 1 2.64 A4 1.03 A4 1.24
2 2.45 2 2.64 A8 1.34 A8 1.25
3 2.45 3 2.64 B4 1. 04 B4 1.12
4 2.45 4 2.64 B6 1. 06 B6 1.46
24 2.45 24 2.64 Cc4 1. 15 C4 1.27
25 2.45 25 2.64 C6 1. 06 C6 1. 44
26 2.45 26 2.64 C8 1. 05 C8 1.02
35 1.40 35 1.52 D1 1.42 D1 1.97
15 1.27 15 1.39 D4 1.20 D4 1.62
34 1.09 34 1.19 D5 1.28 D5 1. 05
17 1.07 17 1. 11 D7 1.34 D7 1.10
74 1. 68 D8 1.17 D8 1.54
50 1.64 C2 2.04 D3 1.18
59 1.43 D2 1.21
84 1.35
86 1.12
56 1.09
18 1.07
48 1.02

W 1-4,24-26, 15, 17 - 18, 34 =35, 48, 50 -56., 59, 84, 86 #*/~ DGGE [HiEsr#rast; C2. D1, A8, D7, D5, D2, D4, D8,
C4, C6, B6, C8, B4, A4 IR Biolog ECO BRIFEFIZE,
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Fig. 5 PCA analysis of Biolog ECO data
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Fig. 6 PLS — DA analysis of Biolog ECO data
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Fig. 7 PLS — EDA analysis of Biolog ECO data
3o

+HEREY) Biolog ECO il DGGE i 4347 22 R PCA™™ 10 | 32005 ik X 43 AN FRBEAE S K i PCs 1543
FA, (HRAER B HORRBER, JOE WA Y BRE X S A: ) ZAEPE RS2, AT AF5EfF DCCA (De-
trended canonical correspondence analysis) ;2 CCA (Canonical correspondence analysis) 752 52 v i X 1 458
AR ZREPER T EUE BT CANCOCO Wi, #4424, B H DCCA K CCA kiR A G
VTR, A B MBS R PLS™ | PLS S — g W B 9 40 M 0 ik, b BRBEBOHE 0k AT 15 43
Br, B AR R AR, (ER T AR A RIS EAT HE, A RERE R TS TR 5L, W,
PCA K PLS REeA AL R IR BEAE S S M R e R



74 + & 5 &£ # $£3%

PLS -~ DA, PLS - EDA e ACH 21 /B4 70 A vh A7 5 RO A3, JE IR 20 Wi 3R 58 26 10 S5 A0 9 5¢
R L HOCE Y R B R AL B A, HE T2 onAs R, NI, BFSEIAE, X
Ik RS T E M 2R S IR R TS . BP9k PCA | PLS - DA PLS - EDA 3 ffiJ5 3%} Bi-
olog ECO Il DGGE X s HrEXf e, % B PLS - EDA SERSRE A RIPREE (9FE 5l X 73 IF5k, PLS - DA fEAEIX
IR ZHRERL, PCA Ok X AR RIRERL o (Mg, PLS - DA PLS - EDA [ AE N i A W 2 A4
WAR Bk

E A BT PCA Al M\ Biolog ECO 1 DGGE $Hfs o fEAL £ a2 WP L6 e 58 sl W 4 247 2o B = W A 245
AR R 2 AR, EUR PCA 2520 TOEGE AN, MO T i R ANl B 4E PCs LA o/, (B H Al
TCGE—fif AR/ M s (B AR U el Y, — BB P R By BT 15 20007 22 0 2 5, XPRRAERR
ORI 0 A MU LB, DA, ARG U A 4 LR BRI RO DR
PLS I OPLS PiF 5 iE T et A bnic, S IR i e ik, Mg VIP=1. 00 BYBRIEFY)Fhff:
PR BTEACE A R ARIC Y L RS R OPLS J% PLS #0T 3 ) — b 7E A [ BR 485 v i) S8 032 s
TEACH IR ERIC, BENBE— L A A AR SRR A M E RIS o O A R BREE T £ 3
HEY Z RN R E RS IC ) AT LA 2

AR, ZovERMT M TS, KBTI B, A OGRS T REE D HTECR,
ARG o A ZRE AR BT Z IR BB A v, 220028 i A W R 424 B A BAR L UE 1
L%, PLS —EDA . OPLS. PLS fEi 4ok K R B I7 ik, [RVRE nT AR Dy b S AR W 22 e 300 20 B e
A% BEENTTE.

SE -

[1]  Choi K, Dobbs F C. Comparison of two kinds of Biolog microplates (GN and ECO) in their ability to distinguish among aquatic microbial commu-
nities [J] . Journal of Microbiological Methods, 1999, 36 (3): 203 -213.

[2]  Muyzer G, Smalla K. Application of denaturing gradient gel electrophoresis (DGGE) and temperature gradient gel electrophoresis (TGGE) in mi-
crobial ecology [J] . Antonie van Leeuwenhoek, 1998, 73 (1): 127 —141.

[3] Muyzer G, Brinkhoff T, Niibel U, et al. Denaturing gradient gel electrophoresis ( DGGE) in microbial ecology [ M] . In: Akkermans ADL,
van Elsas J] D, de Bruijn F J, eds. Molecular Microbial Ecology Manual. Dordrecht: Kluwer Academic Publishers, 1997.

[4]  Green CT, Scow K M. Analysis of phospholipid fatty acids (PLFA) to characterize microbial communities in aquifers [J] . Hydrogeology Jour-
nal, 2000, 8 (1): 126 —141.

[5] Rondon M R, August P R, Bettermann A D, et al. Cloning the soil metagenome: a strategy for accessing the genetic and functional diversity of
uncultured microorganisms [ J] . Applied and environmental microbiology, 2000, 66 (6): 2541 —2547.

[6] Borneman J, Skroch P W, OSullivan K M, et al. Molecular microbial diversity of an agricultural soil in Wisconsin [J] . Applied and Environ-
mental Microbiology, 1996, 62 (6): 1935 —1943.

[7] LIUBR, JIGM, Chen]J, etal A review of methods for studying microbial diversity in soils [J] . Pedosphere, 2006, 16 (1): 18 -24.

[8]  Frostegird A, Baath E, Tunlio A, et al. Shifts in the structure of soil microbial communities in limed forests as revealed by phospholipid fatty
acid analysis [J] . Soil Biology and Biochemistry, 1993, 25 (6): 723 —730.

[9] Booth S C, Workentine M L., Wen J, et al. Differences in metabolism between the biofilm and planktonic response to metal stress [J] . Journal
of proteome research, 2011, 10 (7): 3190 —3199.

[10] Verron T, Sabatier R, Joffre R. Some theoretical properties of the O - PLS method [J] . Journal of chemometrics, 2004, 18 (2). 62 -
68.

[11]  Stenlund H, Gorzsis A, Persson P, et al. Orthogonal projections to latent structures discriminant analysis modeling on in situ FT — IR spectral
imaging of liver tissue for identifying sources of variability [J] . Analytical chemistry, 2008, 80 (18): 6898 —6906.

[12]  Chevallier S, Bertrand D, Kohler A, et al. Application of PLS - DA in multivariate image analysis [ J]. Journal of Chemometrics, 2006,
20 (5):221 -229.



F2H EWESE: Biolog ECO #1 DCCE ¥R JLFH 5> H 77 iR B LL A 3R 75

[13]

[14]

[15]

Qiu Y P, Cai G X, SuM M, et al. Serum metabolite profiling of human colorectal cancer using GC — TOFMS and UPLC - QTOFMS [J].
Journal of proteome research, 2009, 8 (10) . 4844 —4850.

Tugizimana F, Piater L, Dubery L Plant metabolomics: A new frontier in phytochemical analysis [ J] . South African Journal of Science,
2013, 109 (5-6):1-11..

Cavigelli M A, Robertson G P, Klug M J, et al. Fatty acid methyl ester (FAME) profiles as measures of soil microbial community structure [J].
Plant and soil, 1995, 170 (1):99 -113.

Kirk J L, Beaudette L. A, Hart M, et al. Methods of studying soil microbial diversity [J] . Journal of microbiological methods, 2004,
58 (2): 169 - 188.

EOS, BULE, RAT, % MUEWAESHRPET BIOLOG JikmEdRHT [J] . A4, 2010, 30 (3): 817 -823.
TR, (LRI W] DGGE WFFTiU: MR i i WInl s b [J] . e ®2di, 2006, 46 (2): 331 -335.

Forr, BRIER, M R RGN R i e h A R g [T] . vl 2B, 2012, 21 (6): 41 -46.
Pietikéiinen J, Fritze H. Clear - cutting and prescribed burning in coniferous forest: comparison of effects on soil fungal and total microbial bio-
mass, respiration activity and nitrification [ J] . Soil Biology and Biochemistry, 1995, 27 (1): 101 -109.

Frostegird A, Tunlid A, Baith E, et al. Phospholipid fatty acid composition, biomass, and activity of microbial communities from two soil
types experimentally exposed to different heavy metals [J] . Applied and Environmental Microbiology, 1993, 59 (11): 3605 -3617.
Weckwerth W. Metabolomics in systems biology [J] . Annual review of plant biology, 2003, 54 (1): 669 —689.

Bundy J G, Davey M P, Viant M R, et al. Environmental metabolomics: a critical review and future perspectives [J] . Metabolomics, 2009,
5 (1):3-21.

Xia J G, Mandal R, Sinelnikov IV, et al. MetaboAnalyst 2. 0—a comprehensive server for metabolomic data analysis [J] . Nucleic acids re-

search, 2012, 40 (W1): WI127 - W133.



