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Evaluation and comparison of GeoChip data pre-processing

methods: LnMR and RAIn
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Tsinghua University, Beijing 100084, China)

Abstract: [Objective] To evaluate and compare two GeoChip data pre-processing methods, LnMR and
RAIn. [Methods] The rank-abundance curve, evenness indice, one-way ANOVA, Q-Q plot, o diversity
indice and response ratio were used to evaluate the pre-processing methods of GeoChip data from two
recently published studies, a summer grazing experiment in the Tibetan grassland and a field study on
the mutual effects of soil transplant and maize cropping. [Results] Both methods are efficient in
removing or diminishing extreme values, optimizing data distribution, reducing random errors,
improving data normalization and manifesting experimental differences, which makes GeoChip data
more suitable for further statistical analysis. In particular, LnMR is more suitable for detecting subtle
differences of microbial community compositions among different treatments, whereas RAlIn is more
efficient in removing systematic errors. [Conclusion] LnMR and RAIn are two powerful GeoChip data
pre-processing methods, and should be applied with caution.
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Figure 1 The rank-abundance distribution of raw GeoChip signal using the LnMR or RAIn pro-processing method
H: A, D: BEENHEMHRES; B. E: RAnfF5; C. F: LaMR{F 5.
Note: A, D: Raw GeoChip signal; B, E: RAln signal; C, F: LnMR signal.
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Table 1 The evenness indice of GeoChip data with the LnMR or RAIn pre-processing method

TP o SR8 ] e S TR EORFIAE S L
NGRS Tibetan grassland experiment Transplant & Cropping experiment
Different methods . . . q
Pielou evenness Simpson evenness Pielou evenness Simpson evenness
Raw data 0.966 9+0.002 9 0.447 1+0.022 4 0.954 0+0.009 7 0.462 8+0.069 7
LnMR 0.999 7+0 0.992 8+0.000 9 0.999 6+0.000 1 0.993 3+0.002 1
RAIn 0.999 7+0.000 1 0.992 8+0.001 2 0.999 6+0.000 1 0.993 3+0.002 7
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Table 2 The F-test of one-way ANOVA
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Figure 2 Q-Q plots of raw GeoChip data and data with the LnMR and RAIn pre-processing methods
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Note: A: The Tibetan grassland experiment; B: The transplant & cropping experiment.
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Table 3 The Shannon index and Simpson index of GeoChip data with the LnMR or RAIn pre-processing method

R Shannon index (H") Simpson’s diversity index (1/D)
Different methods Raw data LnMR RAIn Raw data LnMR RAIn
- 3600 ¢ 10.179 1 10.536 6 10.536 3 16 635.17 37 621.01 37 597.88
75 g +0.048 1 +0.087 0 +0.086 7 +1 159.64 +3 163.45 +3 139.38
% E 3600 9.992 5 10.326 7 10.326 9 13 769.15 30467.39 30473.99
5 = & +0.080 5 +0.057 4 +0.057 0 +1 735.94 +1 785.59 +1 764.83
()
§ = P value 0.026 0.025 0.025 0.076 0.027 0.027
<
@ % 3800 10.219 6 10.563 3 10.563 4 17 293.51 38 553.13 38 558.28
% & +0.006 4 +0.028 0 +0.028 0 +306.46 +1 057.08 +1 059.20
5K E 3 800 10.001 6 10.335 6 10.335 8 14 120.44 30 781.35 30 794.43
Liva § & +0.094 6 +0.092 0 +0.091 9 +1 541.81 +2 753.33 +2 752.70
]
P value 0.016 0.015 0.015 0.025 0.01 0.01
S 7.272 6 7.649 0 7.649 3 911.57 2 094.50 2 095.87
+0.059 8 +0.066 6 +0.066 5 +70.94 +136.65 +136.58
e 7.260 0 7.500 3 7.500 8 963.22 1 810.95 1 812.75
= +0.105 1 +0.101 2 +0.101 3 +117.65 +178.83 +179.22
+ g SN 7.1510 7.427 2 7.4272 935.39 1684.97 1684.79
1 g +0.097 4 +0.118 0 +0.118 0 +120.68 +198.07 +198.10
*} 5 Sm 8.2539 8.736 4 8.736 0 2 334.03 6199.31 6 194.69
ﬁ %" +0.045 6 +0.041 5 +0.041 4 +164.11 +255.76 +253.85
E § SCm 7.763 0 8.228 2 8.2279 1 543.69 3 729.68 3727.40
x5 +0.029 1 +0.038 1 +0.038 1 +24.16 +140.66 +140.04
E 3 SNm 7.8479 8.206 3 8.206 2 1761.13 3 657.64 3 656.51
5 ‘g +0.074 1 +0.070 5 +0.070 4 +140.49 +262.52 +262.14
Uiy § S vs SC P 0.866 0.101 0.101 0.550 0.095 0.095
]
= Svs SN P 0.139 0.047 0.047 0.783 0.042 0.042
S vs Sm P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
SC vs SCm P 0.001 <0.001 <0.001 0.001 <0.001 <0.001
SN vs SNm P 0.001 0.001 0.001 0.002 <0.001 <0.001
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Note: The significance of sample difference was measured by two-tailed Student’s #-test (two sample equal variance).
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Figure 3 Response ratios of all of detected gene categories at the 95% confidence level
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Note: A: The Tibetan grassland samples at the 3 600 m above sea level; B: The red soil samples from Southern China.
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Table 4 Tips in using LnMR and RAIn and their applications
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