541 B 4 W) S & E2 i Vol. 41,No. 4
2021 42 ACTA ECOLOGICA SINICA Feb. ,2021

DOI: 10. 5846/stxb202003130525

T, B E/ANAT, K SO AT, B2 B A ST R BIOLOG ik B /AT e R 5 5 903 AR 82531 ,2021 ,41(4) :1514-1527.
Wang Q, Liang Y, Fan X L, Zhang W X, He H, Dai J L. Data analysis and R demonstration for application of BIOLOG microarrays technique in microbial
ecology study. Acta Ecologica Sinica,2021,41(4) .1514-1527.

BMEYESH RS BIOLOG FEHESH KL RIEE
LI

EORRE R GEONARE AT #3, Bauz
L INRA ML A 5 TR E A, Brm 250014

2 INZRA M REB TR, BER 250014

3R KFIHEHIFTE, 71 8 266237

E PUEY SIS X BRI REE G540 REVERHIE LU S PR N R B9 5C R A7, — B B2 50 ; 16 2 ) B0diE 3
7 A B T S T O A 2 R R T A AR WL S IR I R C R L A5 A S0, X R AR SIS T BIOLOG P
MRECA B EAE 70 A7 7 2 EA T AR, 23 500 2R 5 B O B RR RS RO T3 AR BRI HE R BRI MEHR R SR 70 A BRI ) 4D
B SRR A PR BB S W B8 B R R 2508, 45 A 98 HARRIVZE SR 245 R SGe T4 8 U e 9F
PP AN TR 5 R RO T e i B LA R A S, R SR AL AR, 45 R R BIOLOG 5 ik ™ A Bt RE N 2> B 3%
TERRE I EVE DI REARME , JR25 & FREE AR b B 1EA T 4047 5 {5 BIOLOG $iC4is mT BEAS TG JE 1E A5k 20 A | 76 37 125 43 A 14 43 W7 i b
PEFTHEA TGS s HER 70 2 B S B3 2 Ar , T A0 SeR FHHC A 5 T B B 0 M 0 HE PP 07 0 5 R BE RS 17 1L BIOLOG K4 13 X
LB 5 T o8 ARG 0T o ASWETEREAS X S A ) A A8 W 58 38 b2 b R I TR e300 D 12 i v i Ak B R i 1 4
2%,

XA : BIOLOG; RiliH s 2008t REVE LI AL SRRt U AR S

Data analysis and R demonstration for application of BIOLOG microarrays

technique in microbial ecology study
WANG Qiang', LIANG Yu®, FAN Xiaoli*, ZHANG Wenxin’, HE Huan’, DAI Jiulan® "

1 Forestry Foreign Investment and Project Management Station of Shandong Province, Ji'nan 250014, China
2 Forestry Science Institute of Shandong Province, Ji'nan 250014, China
3 Environmental Research Institute of Shandong University, Qingdao 266237, China

Abstract: In the study of microbial ecology, there have been increasing concerns about community patterns and their
relationship with environmental factors. Selecting appropriate statistical methods not only provides a better understanding of
the microbial community structure and pattern but also clarifies the effects of environmental factors on the microbial
community. Based on practical examples, this paper summarized the statistical methods for BIOLOG data in microbial
ecology study, including data input, indicator indices calculation, unconstrained ordination, constrained ordination,
clustering analysis, environmental factor fitting, Mantel test, and so on. The statistical results were discussed based on
study purposes and ecological theories, and the applicability of those methods was also evaluated. All analysis was

conducted with R programming. The results show that BIOLOG microarrays techniques effectively reveal the physiological
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profiles of the microbial community. Moreover, this technique can be appropriately used to analyze the relationship between
microbial profiles and their environmental factors. Here, we should recognize that the pre-inspections are required, as
BIOLOG data maybe not in a normal distribution. For ordination analysis, some other applications of distance-based
ordination methods are safer than Principal Component Analysis ( PCA), which should be given a second thought. The
priority should be given to the ordination analysis based on the distance matrix rather than PCA. Furthermore, R
programming facilitates the BIOLOG data manipulation. The study can help researchers choose proper analysis in microbial

ecology study and increase the efficiency of data manipulation.
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F710 AWCD ( Average Well Color Density, 340G ) . ANOVA (Analysis of Variance, 77 22431) .MANOVA
( Multivariate analysis of variance, ZJCJ7 22704T) NP-KW test( Kruskal-Wallis test, &R /R-IRFAL L) |
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Fig.4 Principe Component Analysis of BIOLOG data at 84 hour (-1, -2, -3 represent for replications of 5 samples)
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Fig.5 Canonical Analysis of BIOLOG data at 84 hour
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Fig.6 PCoA by Percentage difference and Hellinger distance dissimilarity matrices
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Fig.7 Nonmetric Multidimensional Scaling (NMDS)
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Fig.8 Available contents of heavy metal in soil samples
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Ko RO AE I T4y T O B W 5T bt B, % 24k 2k &R 5 T A5 45 4E 2 25 8T ( Operational
taxonomic units, OTUs) Z[i] e o
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Fig.9 Redundancy Analysis
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BT AWCD B MAA fe, (TAPSE R T | g 1

WA, FLRE SR RBRIR A TR 2 A 7 ik BRI A T
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SEoTHk 9 RN, 7 Hr 45 R 10, AT DUk BLAS [ 5

[
T
®

AWCD BN f A — MR, SEOR 3t Fabame [ §

AR IR TR 0 p=m — ;§
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Fig.11 Distance-Based Redundant Analysis ( CAP, Canonical Analysis of Principal coordinates)
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