Document S1. Data Collection, Pre-Processing, Meta-Analysis and Preliminary Gene Selection to
Prepare the Data for Performance Analysis of Gene Selection Methods.

Data Selection

The six different gene expression datasets for rice related to a balanced set of three abiotic
stresses (salinity, cold and drought) and three biotic stresses (Xanthomonas bacteria, fungal and
insect) were obtained from Gene Expression Omnibus (GEO) database of NCBI
(http://www.ncbi.nlm.nih.gov) with platform GPL2025, as this platform contains as much as 220
microarray experiments (series) comprising 3480 samples/subjects of Oryza sativa L. as compared to
other platforms. Among these 3480 samples, 550 experimental samples related to these six different
biotic and abiotic stresses for rice were taken in this study. Further, the raw .CEL files for these gene
expression samples are downloaded for GEO database of NCBI.

Data Preprocessing

The preprocessing of the gene expression datasets was done to remove noises, including missing
and mislabeled probes (Das et al., 2017). Here, the preprocessing of data was conducted by using
Bioconductor platform of R (Gentleman et al., 2004). Initially, the raw CEL files of the collected
samples were processed using Robust Multichip Average (RMA) algorithm available in affy
Bioconductor package of R (Gautier et al., 2004; Bolstad et al., 2003). This RMA procedure involves
background correction, quantile normalization and summarization by median polish approach.
Further, the log2 scale transformed expression data from RMA for the collected experimental samples
were used for meta-analysis to remove the outlier samples. After normalization of the data, we used
the z-score method, a Location-Scale approach (Lazar et al. 2013) to remove the batch effects of the
genes. Here, the main idea behind the use of z-score method is to transform the data from each batch
to have similar (equal) z-score (i.e. function of mean and variance) for each gene. It is assumed that
these transformations, while trivially making data more comparable, do not remove any biological
signal of interest

Meta-analysis of gene expression datasets

Meta-analysis was performed on the collected gene expression samples to remove the unusual
or outlier samples from the data. It was performed individually for each stress. Through this, the
gene expression samples with mean > po and standard deviation < oo are retained and other samples,
which do not satisfy this condition are considered as outliers and removed. Further, we validated the
homogeneity of the selected samples through correlation analysis, as they were generated over
varying experimental conditions. The parameters for meta-analysis in each stress condition are given
in Table S2.

Table S2. Parameters for gene expression samples selection.

SI. No. Stress condition Mean (#0) Standard deviation (c0) Samples selected

1 Salinity stress 5.7 2.6 45
2 Cold stress 6.5 2.7 28
3 Drought stress 6.2 2.6 70
4 Bacterial stress 6.8 2.5 74
5 Fungal stress 6.05 2.8 26
6 Insect stress 7.4 2.4 18
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Figure S1. Correlation plot of the micro-array experimental samples under salinity stress for rice.

Through this meta-analysis, samples which satisfy the above condition are selected for each
stress. These parameter combinations are chosen for each stress, as we observed uniformity of color
in the correlation plot at these parameter settings, though they are generated over varying
experimental conditions across the globe. For instance, in salinity stress, experimental samples whose
mean (u) > 5.23 and standard deviation < 2.51 were retained for further analysis as they are observed
to be highly homogeneous at these parameters setting, irrespective of their experimental conditions
(Figure S1). Similar interpretations can be made for cold, drought, bacterial, fungal and insect stresses
in rice.



Preliminary Gene Selection for Dimension Reduction

The gene expression data generated from Affymetrix Rice Genome Array (GPL 2025 in GEO),
which contains 57,381 probes and each probe is assumed to represent an individual gene. Further,
there are 123 probe sets designed for control (in GPL 2025), so, we removed these probes from the
analysis and the dataset on 57,258 valid probe sets were obtained for further analysis. It would be of
high computational complex as well as statistically infeasible to use the gene set selection methods
directly on expression data on 57,258 probes. Hence, we first employed t-test and Fold Change (FC)
criteria to filter out unlikely genes to reduce the dimension of the GE datasets at the preliminary
stage. In our preliminary selection, we assigned 1 and 0.05 as the |FC| and p-value thresholds
respectively, resulting in selection of several thousands of genes (Table 1). Further, GE data on these
selected genes (at the preliminary stage) were further used for performance analysis of proposed and
existing gene selection techniques.
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Document S2: Stress(S) Specific Quantitative Trait Loci Information for Rice (Oryza Sativa L.)

The list of trait specific Quantitative Trait Loci (QTL) for the abiotic, viz. salinity, drought, and
cold, and biotic stresses bacteria (Xanthomonas), fungal (blast) and insect (brown plant hopper) for
rice were collected from the Gramene QTL database (http://www.gramene.org/qtl/) (Ni et al. 2009).
Then, the genomic regions of these QTLs (for each stress) were mapped to rice genome using
Gramene annotation of rice genome of MSU Rice Genome Annotation (Osal) Release 6 (Ouyang et
al. 2007). For a given QTL, there may be 25-30 genes per cM (~270 kbp in rice) (Khurana and
Gaikwad, 2005). Further, the lists of the QTLs for each of the six different stresses are given in Table
52-56.

Table S3. List of salinity responsive QTLs in rice (Oryza sativa L.).

SI.No. QTLID  Chr. No. Start End Note

1 AQEMO001 1 33956950 37713775

2 AQEMO006 1 9820009 11232822

3 AQGRO001 1 38530957 38531467

4 AQGR002 3 22798284 22830744

5 AQCL001 3 484860 485333

6 AQEMO009 4 19928370 22355854

7 AQCL002 4 33663984 33664487

8 AQCL003 5 18874932 18875558

9 AQCL004 6 22862400 22862821

10 AQEMO002 6 21605889 24919236

11 AQEMO003 7 4573316 7739951

12 AQEMO004 7 2633784 4575215

13 AQEMO007 9 14362062 17837010

14 AQEMO005 1 33956950 37713775 Same as 1
15 AQEMO008 7 2633784 4575215 Same as 12
16 AQEMO010 7 2633784 4575215 Same as 12

17 AQEMO11 7 2633784 4575215 Same as 12
SI. No.: Serial number of the QTL; QTL ID: Published qtl id; Chr. No.: Chromosome number of the
QTL; Start: start position of the QTL in terms of base pairs (bp); End: end position of the QTL in
terms of length of bps.
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Table S4. List of cold responsive QTLs for rice (Oryza sativa L.).

SI.No. QTLID  Chr. No. Start End Note
1 CQAAS8 4 688353 6574518
2 AQDUO008 4 688353 6574518  Same as 1
3 AQDU004 11 932068 932221
4 CQPrs 11 1491600 2523808
5 AQDU009 6 5425408 5425631
6 CQAA9 6 5425408 5425631  Same as 5
7 AQAV003 1 5558576 7445919
8 AQDU014 12 8826555 8826855
9 AQDU005 12 8826555 8826855  Same as 8
10 AQAV004 2 11389704 12216613
11 AQAV001 2 11389704 12216613 Same as 10
12 AQAV002 9 17719660 18810331
13 AQF129 8 19051713 22886866
14 AQDU002 6 19499320 27252383
15 AQDU003 8 20650060 21142502
16 AQDUO012 8 20650060 21142502 Same as 15
17 AQDUO010 8 21142348 21142502 Same as 15
18 CQAA10 8 21142348 21142502 Same as 15
19 cQr7 7 22857717 22885543
20 AQDUO013 11 25153466 25153681
21 AQDUO015 4 26857374 29061127
22 AQBO001 7 27159051 27159261
23 AQAV006 5 27342022 27342124
24 CQO3 4 29155838 30445683
25 AQDU001 4 30772388 32650528
26 CQO1 4 31276528 32772351
27 CQAA6 1 32099566 33677892
28 AQDUO006 1 32099566 33677892 Same as 27

29 CQP1 1 34651088 39949610
SI. No.: Serial number of the QTL; QTL ID: Published qtl id; Chr. No.: Chromosome
number of the QTL; Start: start position of the QTL in terms of base pairs (bp); End: end
position of the QTL in terms of length of bps.




Table S5. List of drought responsive QTLs in rice (Oryza sativa L.).

SI.No. QTLID Chr. Start End Note

1 CQAI48 4 13634515 13635012

2 AQA046 12 26017140 27489485

3 AQAO045 4 13634515 13635012 Same as 1

4 CQAI49 12 26017140 27489485 Same as?2

5 AQHP062 8 21645663 21647445

6 AQHP058 2 10503368 10503846

7 AQHP059 4 31662839 31663326

8 AQHP082 6 6718648 9537772

9 AQHP083 7 13074864 13075056

10 AQHP070 4 31662839 31663326 Same as7
11 AQHP065 1 29184260 29184844

12 AQHPO081 4 8610617 8611256

13 AQHP079 3 15469002 19412007

14 AQANO005 8 20094533 20094695

15 AQANO004 4 8610617 8611256 Same as 12
16 AQHP066 2 29761981 29762453

17 AQHP080 4 31662839 31663326 Same as?7
18 AQHP084 8 21645663 21647445 Same as5

19 AQHP069 3 22798284 35828040

20 AQHP068 2 10503368 19866086

21 AQANO001 5 27342022 28610866

22 AQHPO078 11 4413928 4415836

23 AQHP067 2 27034342 27035328

24 AQHP085 9 20481606 20482133

25 AQHPO061 6 2560318 2561213

26 AQHP075 9 20481606 20482133 Same as 24
27 AQHP060 4 8610617 8611256 Same as 12
28 AQHP074 8 21645663 21647445 Same as5

29 AQHP087 11 19565059 19565672
SL. No.: Serial number of the QTL; QTL ID: Published qtl id; Chr.: Chromosome number of the
QTL; Start: start position of the QTL in terms of base pairs (bp); End: end position of the QTL in
terms of length of bps.




Table Sé6. List of bacterial responsive QTLs in rice (Oryza sativa L.).

SI.No. QTLID Chr. Start End Note
1 AQWO001 2 10503368 10503846
2 AQWO002 3 15469002 15472481
3 AQBT021 10 21098188 21099881
4 AQBT020 10 21098188 21099881 Same as 3
5 AQBT022 10 21098188 21099881 Same as3
6 AQBT019 9 22194746 22196064
7 AQBTO017 9 22194746 22196064 Same as 6
8 AQBTO018 9 22194746 22196064 Same as 6
9 AQBT006 3 23088332 23088721
10 AQBT007 3 23088332 23088721 Same as9
11 AQBT005 3 23088332 23088721 Same as9
12 AQWO003 3 23088332 28232092
13 AQWO004 5 24261900 24262670
14 AQWO006 8 27822512 27825271
15 AQBT023 11 28409788 28412347
16 AQBT024 11 28409788 28412347 Same as 16
17 AQBT025 11 28409788 28412347 Same as 16
18 AQBT008 4 31662839 31663326
19 AQBT010 4 31662839 31663326 Same as 18
20 AQBT009 4 31662839 31663326 Same as 18
21 AQBTO001 2 33849901 35662199
22 AQWO005 7 6779215 6779821
23 AQBT029 12 7729365 21041065
24 AQBT030 12 7729365 21041065 Same as 23
25 AQBT002 3 718777 1450227
26 AQBT003 3 718777 1450227 Same as 26
27 AQBT004 3 718777 1450227 Same as 26
28 AQBT013 4 8610617 11234543
29 AQBT012 4 8610617 11234543 Same as 28
30 AQBTO011 4 8610617 11234543 Same as 28
31 AQBTO014 8 8923052 8924004
32 AQBTO016 8 8923052 8924004 Same as 31
33 AQBTO015 8 8923052 8924004 Same as 31

SL. No.: Serial number of the QTL; QTL ID: Published qtl id; Chr.: Chromosome number of the
QTL; Start: start position of the QTL in terms of base pairs (bp); End: end position of the QTL in
terms of length of bps.



Table S7. List of blast (fungal) responsive unique QTLs in rice (Oryza sativa L.).

SI.No. QTLID Chr. Start Stop
1 AQAF003 1 1,98,822 18,91,260
2 AQEN002 1 50,94,276  1,10,77,990
3 AQAHO002 1  2,41,86,290 2,91,84,844
4 AQEN079 1 50,94,276  50,95,699
5 AQGJ001 1 2,94,46,995 2,94,47,853
6 AQAF011 1 3,10,46,003 3,10,47,458
7 AQAF013 1  3,30,53,493 4,00,65,325
8 AQAF015 1  3,4470,620 4,00,65,325
9 AQAF017 1  3,4470,620 3,77,13,775
10 AQAQO008 1  3,07,37,705 4,05,67,354
11 AQAF006 1 74,45,627 7445919
12 AQENO001 1  1,46,20,467 3,49,40,769
13 AQAF007 1 79,70,722  79,70,839
14 AQCT001 1 47,38,488  3,01,70,285
15 AQENO011 1 1,46,20,467 2,17,01,719
16 AQENO51 1  2,0598,332 2,05,99,810
17 AQCT002 2  3,56,61,689 3,56,62,199
18 AQAQO01 2 3,56,61,689 3,56,62,199
19 AQAF026 2 3,46,52,316 3,51,36,068
20 AQENO069 2 2,74,82,581 3,11,07,173
21 AQENO070 2 2,74,82,581 27,483,257
22 AQENO039 3 4,84,860 4,85,333
23 AQENO12 3 4,84,860 1,450,227
24 AQENO003 3 4,84,860 34,96,275
25 AQAQ020 3 2,51,28,239 25,128,864
26 AQAF029 3  2,30,88,332 2,4595,466
27 AQGJ003 4 86,10,617  86,11,256
28 AQENO63 4  3,16,62,839 3,16,63,326
29 AQAQO15 4 86,10,617  1,12,34,543
30 CQAC1 4 1,99,28,370 2,23,55,854
31 AQENO61 4  2,00,87,103 2,00,87,362
32 AQAQ024 5  2,2579,390 2,25,80,355
33 AQCT003 5 20,91,276 2,782,394
34 AQENO041 6 23,63,670  23,63,704
35 AQENO005 6 23,63,670  67,20,901
36 AQAQ021 6  2,90,27,995 3,09,45,628
37 AQENO014 6 95,36,259  2,44,55,212
38 AQGJ023 6 25,60,318  62,84,636
39 AQENO059 6 95,36,259  95,37,772
40 AQGJ008 6  2,67,07,816 26,708,549
41 AQCT004 6 62,83,401 6,928,661
42 AQAHO001 6 69,27,624 6,928,661
43 AQEN044 7  2,94,66,368 2,94,67,498
44 AQEN007 7  1,30,74,864 29,467,498
45 AQAF030 7 15,36,133 2,317,976
46 AQENO033 7 15,36,133 1,537,879
47 AQAF033 7  2,54,72,688 2,65,29,185
48 AQGJ010 7 2,67,04922 29,467,498
49 AQAQO16 7  1,7525,817 18,686,761



50 AQAF031 7 23,16,691 7,232,998
51 AQGJ026 7 71,24,042 7,124,718
52 AQAF035 8 41,05,519 53,27,118
53 AQENO015 8 41,05,519  1,74,38,003
54 AQAF034 8 41,05,519 41,06,001
55 AQENO037 8 41,05,519 4,106,001
56 AQAF038 9 1,46,48,372 20,174,430
57 CQAC3 9 96,29,362 10,801,158
58 AQAQO022 9 12,71,123 10,801,158
59 AQAF040 9 1,77,19,660 18,810,331
60 AQAF041 9 1,99,46,740 20,482,185
61 AQGJ027 9 1,88,10,067 1,88,10,331
62 AQAF042 9 211,89,110 22,196,064
63 AQCT006 10 2,09,76,812 20,978,165
64 AQENO67 11  2,03,36,572 20,337,612
65 AQENO16 11  1,81,78,768 20,337,612
66 AQAQO017 11  1,36,71,613 28,412,347
67 AQENO81 11 1,81,78,768 18,179,510
68 AQAO001 11 1,78,08335 22,816,523
69 AQGJ013 11 66,86,166 6,687,145
70 AQCTO007 11 46,24,598 46,26,888
71 AQAQO009 12 5,32,909 1,595,325
72 AQENO017 12 77,29,365 23,775,487
73 AQENO047 12 77,29,365 7,729,855
74 CQAC4 12 1,10,58,522 18,867,702
75 AQCTO008 12 77,29,365 13,429,507
76 AQAQO1I1 12 77,29,365 77,29,855

77 AQEN072 12 15,94,823 15,95,325
SI. No.: Serial number of the unique QTL; QTL ID: Published qtl id; Chr. No.: Chromosome
number of the QTL; Start: start position of the QTL in terms of base pairs (bp); End: end position of
the QTL in terms of length of bps.




Table S8. List of brown plant hopper (insect) responsive unique QTLs in rice (Oryza sativa L.).

SI.No. QTLID Chr. Start Stop

1 AQAP053 2 7,44,663 7,45,178
2 AQAP027 6 17,64,586  18,22,651
3 CQAM3 1 42953262 42,955,596
4 AQAP058 10 53,552,766 1,58,02,326
5 AQAP009 8  1,39,27,893 2,28,86,866
6 AQBAO09 6 67,18,648  67,20,901
7 AQBAO003 8 2,78,22,512  2,78,25,271
8 AQBA0O05 4  3,36,63,984 3,46,98,383
9 AQWO015 12 2,74,88270 2,74,89,485
10 AQWO012 11 2,31,54,725 2,31,55,291
11 AQBA002 6 67,18,648 6,720,901
12 AQAP023 5  1,88,74,932 22,580,355
13 AQAP040 6  1,70,54,655 17,055,184
14 AQAPO032 10 2,10,98,188 2,10,99,881
15 AQAP054 3 32,36,247 3,236,745
16 AQAP048 4  3,0630,093 3,06,30,917
17 AQAPO036 12 2,61,07,904 26,992,979
18 AQAPO50 11  1,36,71,613 2,31,55,291
19 AQAPO51 2 2,58,65,334 27,610,063
20 AQAP043 5  2,2579,390 29,285,656
21 AQAP018 8  2,2885196 26,282,308
22 AQAPO35 9  2,2194,746 2,21,96,064
23 AQAP042 9  2,2194,746 22,196,064
24 AQAP029 6 39,22,784 26,708,549
25 AQWO010 6 67,18,648 19,338,095
26 AQBA020 6 67,18,648  1,93,38,095
27 AQAPO15 1 2,76,25475 2,91,84,844
28 AQAP028 8 89,23,052 8,924,004
29 CQAM2 6 41,60,454 8,066,358
30 AQWO007 3 57,29,669 7,350,653
31 AQAP004 3  3,03,13472 3,03,15,075
32 CQT1 4 35,46,753 14,707,274
33 AQAPO030 11  1,36,71,613 28,412,347
34 AQAP045 1  3,96,87,395 4,05,67,354
35 AQAP005 5 52,55,880  52,56,140
36 AQBAO017 1  1,46,20,467 14,626,881
37 AQAP056 6 31,68,314  54,25,631
38 AQAPO57 7  1,7525,817 2,57,75,868
39 AQAP039 1 10,39,086  10,39,868
40 AQBA007 2 1,98,65,083 2,45,66,182
41 AQAU001 2 89,84,645 18,249,617
42 CQT2 3 31945962 35,710,936
43 AQWO013 12 1,96,28,443 19,628,925
44 AQAP034 11  57,06417  57,06,935
45 AQAP041 2 45,24,663 5,263,536
46 AQAPO55 4 2,01,71,917 2,01,73,040
47 AQW014 12 1,96,28,443 19,628,925
48 AQBA022 1  1,46,20,467 14,626,881
49 AQWO008 4  2,41,65104 24,165,408
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50 AQAUO003 12 5,32,909 5,33,313
51 AQAP007 5 52,55,880 6,700,408
52 AQAU002 10 2,14,02,080 23,031,714
53 AQAP031 8 1,39,27,893 2,06,50,257
54 AQAP052 2 52,62,891 69,16,662
55 AQBAO008 4 3,16,62,839 32,449,446
56 AQAPO46 10 1,77,94,267 1,98,23,295
57 AQAP001 1 97,01,793  1,04,91,821

SL. No.: Serial number of the unique QTL; QTL ID: Published qtl id; Chr. No.: Chromosome
number of the QTL; Start: start position of the QTL in terms of base pairs (bp); End: end position of
the QTL in terms of length of bps.
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Document S3: Objective Function of Support Vector Machine

Consider {x,,, ¥, } be the GE data for m* sample (m=1, 2, ..., M). {X,,, yn } € R¥x {—1, 1} given as
input to Support Vector Machine (SVM). Here, we wish to find out a hyperplane that divides the GE
samples/subjects, i.e. x,, for case class (y,, = 1) from the GE samples/subjects for control class (y,, =
—1) in such a way that the distance between the hyperplane and the point, i.e. x,,, is maximum. Then
the hyperplane can be written as:

k.xp+b=0 vm=12.,M 1)

where, k and b are the weight vector and bias respectively.

Here, we assume that the GE samples for two classes are linearly separable. In other words, we
can select two parallel hyperplanes that separate the case and control classes in such a way that the
distance between them is maximum.

Now, for case, the hyperplane becomes:

k.x,+b=1 vn=12,..,M (2)
For control, the hyperplane becomes:
k.x,+b=-1 Vo=1,2,..,M, (3)

Here, weight vector is chosen in such a way that the distance between two the hyperplanes, i.e.
Eq. (2) - Eq (3), is maximum. Mathematically:

k. (xp —x,) =2 (4)
Dividing ||k||? in both sides of Eq. 4, it becomes

L o)
Il 70 = k]2

(L3 I|2

So, to maximize the distance between the planes in Eq. 5, we need to minimize —-. Hence, the

objective function, J, for this case vs. control classification problem becomes (Guyon et al., 2003):

J = lkll?/2 (6)

Through Taylor series expansion, the objective function, J, can be approximated as (at k=c):

2

1 2 a 2 2 2 1 2 3
J = Sllell? + oIl o (k= ©) + Sy 1K o (k= 0% o K2 o (k= €)% -
10%), 0],
2 _ —_ N2y 14 -3+ ...
{u I + akk C(k C)+2'ak2 (k —¢) +3'6k3 (k—c)® + }

Differentiating both sides with respect to k, and ignoring the second and higher order derivatives
terms from the expression, we have

o 1 a] a]
a—z{o FACT ("‘C))}
aj 1 9?%]
ﬁ_i{("’“ TR 1)}
o] 10y
ok~ 29k k0

Replace k with Ak in above expression and ignoring the constant c. Now, the above expression
becomes, as below.
imY 1 0%
Al Ak~ 2 0k?
12

(Ak)



2

-7 2
A] = 5 3%2 (Ak)
Further, AJ attributed to ith gene can be expressed as:
N = 3252 (aiey?
)=z i
20k2

Here, it may be noted that the ] is directly proportional to k;*. Hence, measurement of either ki
or ] provides equivalent information. Keeping this in view, k;* is used as the ranking criterion for
evaluating impact of it gene on this classification.
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Document S4: Determination of “Beta’ for Quadratic Integration

The value of beta for computing the score for quadratic integration of SVM with MRMR method
was determined empirically from the set {0.1, 0.2, 0.3, 0.4,0.5,0.6, 0.7, 0.8, 0.9}. The classification
accuracies were computed based on the fivefold cross-validation performance. Further, the
classification accuracies were plotted against beta values to find the optimum value of beta for
integrating SVM and MRMR scores through quadratic integration. Here, the above procedure is
repeated to obtain optimal beta value for different gene sets, i.e. 10, 20, 50, 100, 150 and 200.

Choosing the value of 'heta’

. —a—10 —a—20
o S0 —e—100
—e—150 200

Classification Accuracy

[
[==]
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Figure S2. Choosing the optimal value of beta for quadratic integration of SVM and MRMR
scores. The horizontal axis represents the value of beta. The vertical axis represents the
classification accuracy computed over five-fold cross validation through Support Vector
Machine-Linear Basis Function classifier. The line plots are shown for selected gene sets
with size (A) 10, (B) 20, (C) 50, (D) 100, (E) 150 and (F) 200.

The classification accuracies obtained through training Support Vector Machine-Linear Basis
Function classifier over fivefold cross-validations for different beta values are shown in Figure S1. It
is found that for gene set of size 10, the maximum classification accuracy is achieved for the beta
value of 0.4. Similar observations are found for other gene set of sizes, e.g. 20, 50, 100, 150 and 200.
Therefore, we can conclude that the optimal value of beta for the quadratic integration of SVM and
MRMR scores for the given dataset is 0.4. It may be worthy to note that, the value of beta is highly
dependent and need to be estimated from the data itself prior going to final score integration.
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Document S5. List of Gene Selection Methods for Performance Analysis.

The comparative performance analysis of the proposed Boot-SVM-MRMR gene selection

approach was carried out with respect to nine existing gene selection techniques on multiple (six

different) crop gene expression datasets based on different statistically necessary and biological

relevant criteria. The list of the methods used for performance analysis are given in Table 59.

Table S9. Gene selection methods used in the comparative performance analysis.

Methods Expression R tools References
BSM Adjusted p-value from BSM BSM Proposed
SVM-MRMR Sw; + (1 —8) k| * [11]
N
1
MEMR wi = maxiea{F(L /G2 Y 1CGANY L,2]
=1
M
SVM-RFE k= Z O Vo o e1071 [3, 4]
L Eew
t-score h 1 1 Mass [5, 6]
2(— _
Gty
X — %)%+ (% — )2
F-score F = % 5),12 n 2222 ) stats [7]
S
Pearson’s Correlation (PCR) r= 5152, FSelector [8, 9]
122
Information Gain (IG) H(c) + H(i) — H(c, 1) FSelector [9, 10]
Gain Ratio (GR) (H(c) + H(i) — H(c,1))/H () FSelector [9, 10]
na nn+1)
Wilcoxon Statistic (Wilcox) 4 Mass [12]

Jnn+ 1D(2n +1)/24

Codes: Codes for the methods; *: R-code written; BSM: proposed Bootstrap SVM-MRMR gene selection
technique; SVM-MRMR: Linear SVM-MRMR; MRMR: Maximum Relevance Minimum Redundancy; SVM-
RFE: Support Vector Machine Recursive Feature Elimination; t-score: t-statistic obtained from the t-test; F-

score: Fisher’s score; S% pooled variance; S*1: Sample variance for case group (with class labels as 1); S%: Sample

variance for control group (with class labels as -1); H(.): Entropy measure
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Table S10. Different parameters combination for computation of classification accuracies.

Sl. No. Gene setsize (1) Window size (S) Sliding length (L)

1 10 5 1

2 20 5 2

3 50 10 5

4 100 50 20
5 150 100 20
6 200 150 20
7 500 200 20
8 1000 250 20
9 1200 300 20
10 1500 400 50

Gene set size: size of the gene sets; Window size: number of ranked genes
taken from gene set at each step; Sliding length: length of sliding of
each window at each subsequent step
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Document S6. Mean Accuracy and Standard Error in Classification Computed

through Varying Sliding Windows Size Technique.

Table S11. Mean and standard error in classification accuracy computed through varying sliding
windows technique for salinity stress in rice.

Gene sets

Methods 10 20 50 100 150 200 500 1000 1200 1500

SVM-LBF classifier

SVM-MRMR 97.06 9694 96.67 96.02 9528 9528 9528 9534 9528 95.28

0.44 0.36 0.41 0.74 0.56 0.54 0.67 0.85 0.56 0.46

MRMR 96.56 96.17 95.89 9478 9478 9478 9478 94.89 9478  94.78
0.44 0.41 0.42 0.46 0.42 0.39 0.23 0.47 0.57 0.59

SVM-RFE 9756 9772 9633 95.04 95.04 9578 9622 96.60 96.67 96.69
0.44 0.28 0.56 0.74 0.74 0.23 0.24 0.18 0.16 0.23

Inf. Gain 95.00 9500 9417 9278 92.04 9278 9278 9272 9273  92.68

0.46 0.59 0.41 0.45 0.74 0.56 0.23 0.32 0.49 0.30

Wilcoxon test 92.67 9344 9289 9178 91.78 9178 91.63 9125 9158 91.37

0.54 0.36 0.42 0.45 0.57 0.32 0.48 0.43 0.49 0.44

t-test 9256 93.00 9217 90.04 90.78 90.78 9048 9049 90.33 90.27
0.61 0.45 0.41 0.74 0.48 0.55 0.89 0.87 0.71 0.57

PCR 91.67 9272 91.89 9078 90.78 90.78 90.78 90.78 90.78  90.78
0.54 0.28 0.56 0.56 0.66 0.48 0.66 0.81 0.47 0.57

F-Score 91.67 9272 9217 90.78 90.78 90.78 90.78 90.78 90.78  90.78
0.54 0.28 0.41 0.53 0.58 0.52 0.31 0.51 0.58 0.51

Gain Ratio 93.00 93.00 93.00 9152 90.78 90.04 89.15 90.08 90.23 90.37
0.77 0.74 0.74 0.74 0.74 0.74 0.26 0.17 0.14 0.19

BSM 98.00 98.00 9833 9578 9578 97.78 9578 95.84 97.88  95.58

0.32 0.30 0.56 0.28 0.16 0.14 0.12 0.06 0.07 0.14

SVM-PBEF classifier

SVM-MRMR 95.56 9517 9461 9452 9378 9378 93.78 93.84 93.78 93.78

0.44 0.36 0.41 0.74 0.56 0.54 0.67 0.85 0.56 0.46

MRMR 9311 93.17 9344 9178 9178 91.78 91.78 91.84 91.63 91.07
0.44 0.41 0.42 0.46 0.42 0.39 0.23 0.47 0.57 0.59

SVM-RFE 9456 9472 9361 9204 92.04 9278 9278 9330 9332 93.69
0.44 0.28 0.56 0.74 0.74 0.23 0.24 0.18 0.16 0.23

Inf. Gain 93.00 93.00 9217 90.78 90.78 90.78 90.78 90.66 90.73  90.78

0.46 0.59 0.41 0.45 0.74 0.56 0.23 0.32 0.49 0.30

Wilcoxon test 91.67 9272 9133 9078 90.78 90.78 9033 89.20 89.25 89.06

0.54 0.36 0.42 0.45 0.57 0.32 0.48 0.43 0.49 0.44

t-test 9256 9244 91.89 90.78 89.30 90.78 9048 90.37 90.23 89.77
0.61 0.45 0.41 0.74 0.48 0.55 0.89 0.87 0.71 0.57
PCR 91.22 9244 9161 9078 8930 90.78 9033 90.78 90.78  90.78

0.54 0.28 0.56 0.56 0.66 0.48 0.66 0.81 0.47 0.57
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F-Score 9122 9244 9217 90.78 90.78 90.78 90.78 90.78 90.78  90.68
0.54 0.28 0.41 0.53 0.58 0.52 0.31 0.51 0.58 0.51
Gain Ratio 93.00 93.00 93.00 9152 90.78 90.04 89.30 90.08 90.09 90.37
0.77 0.74 0.74 0.74 0.74 0.74 0.26 0.17 0.14 0.19
BSM 9856 98.72 9861 97.04 9778 97.04 9778 9784 9773  97.07
0.32 0.30 0.56 0.28 0.16 0.14 0.12 0.06 0.07 0.14

SVM-RBEF classifier
SVM-MRMR 9526 9459 9431 9348 9348 9348 9348 9354 9348 93.48
0.44 0.42 0.41 0.66 0.45 0.52 0.40 0.37 0.26 0.20
MRMR 93.56 92.89 92.89 91.78 91.78 91.78 91.78 91.84 91.68 91.78
0.44 0.42 0.66 0.56 0.47 0.50 0.57 0.58 0.65 0.26
SVM-RFE 93.11 9439 9328 9430 9430 9356 9448 94.72 94.63  94.68
0.44 0.72 0.28 0.74 0.74 0.00 0.20 0.06 0.11 0.18
Inf. Gain 90.78 9050 89.39 90.04 89.30 90.78 89.89 89.37 89.74  90.07
0.00 0.50 0.58 0.74 0.74 0.00 0.29 0.23 0.18 0.23
Wilcoxon test 91.22 9217 9022 90.78 90.04 90.78 89.30 90.02 90.19 90.37
0.44 0.41 0.56 0.00 0.74 0.00 0.35 0.17 0.15 0.19
t-test 9211 9272 91.89 90.78 90.78 90.78 89.89 89.55 8940 89.16
0.54 0.28 0.42 0.00 0.00 0.00 0.29 0.18 0.16 0.26
PCR 9122 9244 91.06 90.78 90.78 90.78 90.63 90.78 90.78  90.78
0.44 0.36 0.66 0.00 0.00 0.00 0.15 0.00 0.00 0.00
F-Score 91.22 9244 91.89 90.78 90.78 90.04 90.48 90.72 90.73  90.78
0.44 0.36 0.59 0.00 0.00 0.74 0.20 0.06 0.05 0.00
Gain Ratio 91.22 9189 9217 8930 90.04 90.78 89.44 89.84 90.04 89.87
0.44 0.42 041 0.74 0.74 0.00 0.29 0.18 0.16 0.24
BSM 9711 9717 9439 9356 9356 9356 9444 9525 9528 95.37
0.54 0.58 0.41 0.00 0.00 0.00 0.29 0.16 0.14 0.19

SVM-SBEF classifier
SVM-MRMR 35.78 39.89 3794 4081 40.07 40.07 4022 3846 3958 41.76
2.29 1.77 1.62 1.48 1.48 1.48 1.08 1.02 0.88 1.25
MRMR 3156 3417 34.17 3037 3259 3407 3244 3415 3378 3394
0.83 2.29 1.39 1.28 1.28 4.12 1.29 0.76 0.61 0.96
SVM 35.11 38.33 40.00 4222 4222 3852 3956 4345 3995 3859
2.57 1.45 2.59 1.48 3.23 0.74 1.48 0.63 0.88 0.95
Inf. Gain 3156 3111 3139 2889 3481 3481 3541 3433 33.88 3343
2.37 1.51 1.75 1.28 3.92 2.96 1.00 0.87 0.87 1.51
Wilcoxon test 3244 30.83 3500 3259 34.07 31.85 3570 3228 33.09 33.64
1.51 1.29 1.38 3.92 5.79 0.74 1.66 0.91 0.99 1.02
t-test 30.67 3333 36.67 3556 3556 3259 3422 33.86 33.78 33.13
1.30 1.78 1.88 4.63 4.44 1.96 1.72 0.92 0.88 0.91
Lin. Correlation 30.67 3028 3556 31.85 3259 3333 3644 3415 3447 34.34
1.78 1.92 1.57 4.12 0.74 2.57 1.88 0.98 0.84 1.27
F-Score 33.78 35.00 35.00 28.15 34.81 37.04 3393 3316 3546 35.05
5.04 2.29 2.13 2.96 2.67 1.96 1.09 0.89 0.81 1.15
Gain Ratio 37.78 3472 3444 37.04 3259 3630 3289 33.80 3264 34.14
2.53 1.78 1.39 1.48 3.23 3.23 1.43 0.78 0.68 0.98
BSM 41.83 39.17 4028 40.83 40.09 3935 40.09 41.83 41.62 4043
3.25 244 2.25 1.28 1.96 3.23 1.40 0.73 0.75 1.12

For each method, the first row represents the value of mean CA and second row represents the value of
standard error in CA
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Table S12. Mean and standard error in classification accuracy computed through varying sliding
windows technique for cold stress in rice.

Gene sets

Methods 10 20 50 100 150 200 500 1000 1200 1500

SVM-LBF classifier

SVM-MRMR 9529 96.00 9555 9481 96.00 96.00 9410 9459  93.78 9194

0.71 0.86 0.81 1.19 1.05 1.15 0.59 0.32 0.46 0.82

MRMR 95.00 9455 9366 9381 9500 9500 9190 9096 9198  89.32
0.00 0.45 0.65 1.19 1.48 1.76 1.09 0.57 0.45 1.34

SVM-RFE 9357 9688 9777 9500 9466 9500 9500 95.00 95.00 94.51
1.34 1.05 0.94 0.72 0.96 0.90 0.93 0.63 0.72 0.49

Inf. Gain 93.00 93.00 93.00 93.00 91.81 93.00 87.06 8595 8554  86.67

1.90 1.48 1.18 1.76 1.62 1.66 1.66 0.71 0.62 0.66

Wilcoxon test 93.00 91.66 90.77 8586 88.10 8690 8524 8346 82.06 80.84

0.00 0.65 0.94 2.06 2.38 1.19 0.77 0.76 0.76 0.98

t-test 9157 9166 8943 8705 8529 8290 8290 79.08 7838 7522
0.87 0.65 1.17 3.15 2.06 1.19 0.57 0.61 0.53 1.19

PCR 9229 9211 9166 90.62  91.81 91.81 90.14 87.83 86.89  86.67
0.71 0.58 0.94 2.38 1.19 1.19 0.71 0.73 0.75 0.91

F-Score 9157 9211 9166 9181 91.81 90.62 89.90 8792 8784 86.34

0.87 0.58 0.65 1.19 1.19 1.19 0.91 0.55 0.62 0.79

Gain Ratio 93.00 93.00 9255 7871 78.71 84.67 88.00 86.23 8586  87.64

2.71 2.49 2.45 4.12 2.06 2.38 1.25 0.61 0.72 0.99

BSM 95.00 9821 9765 9765 9765 9765 97.65 9756 9654  96.33

1.67 0.95 0.45 0.40 0.32 0.35 0.30 0.24 0.21 0.20

SVM-PBEF classifier

SVM-MRMR 9529 96.00 9511 9481 96.00 9481 9338 94.03 93.86 9227

0.71 1.76 0.58 1.48 1.19 1.19 0.74 0.35 0.42 0.98

MRMR 9429 9500 9366 9262 9381 9500 9214 90.77 8992 87.53
0.71 1.76 0.65 1.19 1.19 1.59 0.87 0.63 0.69 1.43

SVM-RFE 9429 9398 9532 93.00 93.00 93.62 92.00 9491 9492 91.00
0.87 1.42 1.75 2.38 2.38 2.38 0.98 0.94 0.79 0.74

Inf. Gain 93.00 93.00 93.00 93.00 93.00 93.00 8729 86.05 8443 84.72

1.86 1.86 1.86 1.86 1.86 1.86 1.43 0.76 0.77 1.01

Wilcoxon test 9229 90.77 90.77 8348 8229 7990 7729 77.02 76.02 74.66

0.71 0.94 0.65 4.29 2.06 1.19 0.68 0.60 0.66 0.98

t-test 89.43 89.88 8943 8705 7990 7990 81.81 7815 7752  75.14
0.67 0.45 0.67 3.15 1.19 1.19 0.84 0.56 0.51 0.91

PCR 90.14 9121 90.77 93.00 93.00 91.81 89.67 8755 86.89  86.02
0.71 0.67 0.94 1.48 1.62 1.19 0.74 0.72 0.65 0.68

F-Score 90.14 91.21 89.88 93.00 93.00 8943 89.19 8755 8737  85.53

0.71 0.67 1.05 1.36 1.14 3.57 0.55 0.70 0.58 1.12

Gain Ratio 93.00 9255 9121 81.10 84.67 8348 8681 8595 8554 86.83

1.98 0.95 0.99 4.29 1.19 1.19 0.81 0.77 0.76 0.75

BSM 97.07 9761 98.05 9731 9700 95.81 96.29 96.81 96.21 96.68

1.29 0.58 0.45 1.19 0.75 0.90 0.38 0.13 0.30 0.22

SVM-RBEF classifier

SVM-MRMR 96.00 96.00 9421 9481 93.62 96.00 9433 9431 9370 92.59

1.90 1.48 0.95 1.19 1.19 0.78 0.59 0.32 0.43 0.95
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MRMR 95.00 9455 9411 9262 9262 93.81 9119 9133 89.37 89.48

0.96 0.45 0.58 1.19 1.19 1.19 1.18 0.55 0.84 1.14

SVM-RFE 9357 9464 9554 9524 9643 9643 9643 9577 9484 95.13
0.71 1.17 1.12 1.19 1.48 1.62 0.35 0.33 0.43 0.76
Inf. Gain 93.00 9211 9121 8705 8705 8943 8443 7740 7657  76.28

0.85 0.58 0.67 1.19 1.76 1.62 1.55 1.47 1.18 2.17

Wilcoxon test 93.00 91.66 89.88 8824 8348 8229 79.67 7730 7530 75.31

0.94 0.94 1.05 1.19 1.19 1.48 0.89 0.76 0.86 1.38

t-test 90.86 89.88 88.09 84.67 8110 7990 7943 79.75 7840 75.14
0.87 0.45 0.94 1.19 1.19 1.19 0.94 0.40 0.59 1.29

PCR 9157 90.77 9121 91.81 93.00 91.81 89.67 8736 8737  86.67
0.87 0.65 0.95 1.19 1.48 1.19 0.95 0.58 0.50 0.88

F-Score 90.86 90.77 9166 9181 93.00 91.81 89.90 8745 87.05 85.53
1.43 0.65 0.65 1.19 1.76 1.19 0.48 0.60 0.53 0.74

Gain Ratio 88.00 88.98 83.18 7038 75.14 78.71 8229 7458 7737  79.85
0.87 1.05 1.31 2.38 2.81 2.06 1.39 1.50 1.18 1.73

BSM 93.57 96.88 9777 9643 9643 98.81 9738 9596 9532 9545

1.34 1.05 0.65 1.06 0.62 1.19 0.74 0.47 0.42 0.48

SVM-SBEF classifier

SVM-MRMR 35.00 44.64 4330 4524 3333 4048 39.76 38.06 38.17 41.07

4.43 2.94 2.18 1.19 5.19 8.33 1.90 1.21 1.45 1.46

MRMR 35.00 4330 41.07 4643 4643 3929 4238 4154 4056 43.34

2.08 2.65 3.51 7.14 3.57 3.57 1.77 1.26 0.88 1.70

SVM-RFE 45.00 36.61 4018 50.00 3929 4405 4071 3919 39.84 37.18
4.01 3.22 3.15 3.57 3.57 5.19 1.77 1.47 1.06 2.20

Inf. Gain 3429 4598 4196 3929 4048 3333 38.81 39.29 4024 37.82

2.14 2.38 2.50 3.57 4.29 6.30 2.00 1.35 1.43 1.93

Wilcoxon test 4571  40.18 3839 4048 4286 3690 39.76 40.13 3944  39.45

2.08 3.36 3.00 4.29 0.00 3.15 2.00 1.50 1.38 1.67

t-test 40.71 46.88 4286 3690 4762 4286 40.00 4032 3714 40.10
4.16 1.96 3.17 5.19 3.15 6.19 1.40 1.59 1.34 1.77

PCR 40.00 3929 3839 39.29 38.10 3214 36.19 4126 4159  38.80
2.62 2.13 3.15 9.45 3.15 5.46 2.46 1.35 1.30 1.55

F-Score 40.71 38.84 3750 4048 3929 4643 3690 3994 40.08 42.53
4.01 3.47 1.79 4.29 7.14 3.57 1.58 1.56 1.28 1.39

Gain Ratio 4143 4063 3616 4643 4048 4286 3857 38.63 38.81 37.34
3.68 2.52 2.82 3.57 4.29 6.19 1.78 1.39 1.33 1.50

BSM 40.86 4452 39.61 4229 3990 4229 4324 4407 4324 @ 41.47

3.50 243 3.00 3.57 3.15 3.57 2.27 1.43 1.11 1.41

For each method, the first row represents the value of mean CA and second row represents the value of
standard error in CA

Table S13. Mean and standard error in classification accuracy computed through varying sliding
windows technique for drought stress in rice.

Gene sets

Methods 10 20 50 100 150 200 500 1000 1200 1500

SVM-LBF classifier

SVM-MRMR 9557 9593 9557 9557 9557 9557 9557 9557 9551 9557

0.88 0.71 0.78 0.57 0.96 0.89 0.84 0.88 0.44 0.44

MRMR 9457 9493 9475 9457 < 93.62 9457 9457 9457 9457 < 94.57
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1.06 0.95 1.00 0.91 0.95 0.98 0.91 0.92 0.95 0.95
SVM-RFE 96.00 96.00 9546 9552 9552 9552 9476  94.61 94.60 94.64
0.61 0.68 0.68 0.76 0.48 0.49 0.79 0.76 0.46 0.65
Inf. Gain 93.00 9264 9175 9157 9157 90.62 91,57 9153 9157 91.44
0.98 0.96 0.86 0.81 0.88 0.81 0.95 0.52 0.95 0.90
Wilcoxon test 91.86 92.64 9282 9157 90.62 9157 91,57 9123 9141 91.51
0.86 0.80 0.79 0.95 0.92 0.90 0.81 0.70 0.68 0.65
t-test 9243 9229 9193 9157 90.62 9157 9157 9146 9148 9157
0.35 0.27 0.23 0.95 0.95 0.95 0.95 0.06 0.72 0.75
PCR 9243 9229 9211 9157 91.10 90.14 9157 9142 9154 91,51
0.99 0.98 0.81 0.87 0.95 0.82 0.88 0.72 0.75 0.65
F-Score 9214 9229 9193 9157 91.10 91,57 91,57 9135 9154 9157
0.99 1.00 0.88 0.49 0.48 0.62 0.70 0.36 0.75 0.60
Gain Ratio 9214 9193 91.75 9157 91.10 9157 91,57 9153 9148 91.57
0.99 0.88 0.79 0.79 0.76 0.90 0.62 0.76 0.72 0.75
BSM 98.54 9854 9854 97.11 97.11 96.64 96.73 96.78 9692  96.98
0.49 0.48 0.42 0.40 0.38 0.19 0.17 0.13 0.11 0.13

SVM-PBEF classifier
SVM-MRMR 9557 9575 9575 9557 9462 9557 9538 9553 9548  95.57
0.95 0.92 0.81 0.52 0.95 0.81 0.76 0.76 0.54 0.55
MRMR 9457 9475 9439 9457 9457 93.62 9438 9450 9454 9451
0.79 0.71 0.98 0.95 0.92 0.91 0.90 0.75 0.75 0.65
SVM-RFE 96.71 97.00 96.64 97.00 97.00 97.00 9633 95.87 95.73  95.64
0.86 0.86 0.34 0.96 0.82 0.57 0.76 0.96 0.68 0.65
Inf. Gain 93.00 9246 9157 9157 9157 9157 9157 9135 9141 91.18
0.81 0.85 0.87 0.78 0.86 0.79 0.64 0.78 0.68 0.66
Wilcoxon test 91.86 92.64 9282 9157 9157 9157 9157 91.16 9129 9151
0.86 0.80 0.79 0.77 0.77 0.79 0.79 0.65 0.97 0.65
t-test 91.86 91,57 91.75 9157 9157 9157 9157 9138 91.51 91.57
0.86 0.89 0.79 0.79 0.68 0.68 0.43 0.79 0.83 0.83
PCR 91.86 91,57 9157 90.62 90.62 91.57 91.29 9135 9141 91.51
0.86 0.89 0.71 0.95 0.98 0.91 0.85 0.86 0.77 0.65
F-Score 91.86 91,57 9157 9157 9157 9157 9157 9127 9135 91.44
0.86 0.89 0.81 0.71 0.67 0.57 0.59 0.96 0.74 0.59
Gain Ratio 91.86 9193 91.75 9157 9157 9157 9148 9146 9141 91.38
0.86 0.34 0.79 0.57 0.79 0.77 0.95 0.82 0.82 0.70
BSM 98.17 98.17 98.17 9674 96.74 96.74 9636 96,55 96.67 96.74
0.17 0.12 0.14 0.16 0.17 0.17 0.18 0.08 0.04 0.03

SVM-RBEF classifier
SVM-MRMR 95.57 9593 9575 9557 9557 9557 9548 9557 9557 9557
0.80 0.85 0.79 0.77 0.76 0.78 0.95 0.98 0.96 0.86
MRMR 9457 9493 9475 9457 9457 9457 9457 9457 9454 9457
0.79 0.79 0.77 0.57 0.86 0.71 0.79 0.79 0.75 0.75
SVM-RFE 96.57 95.86 9693 9657 9657 96.57 96.57 96,57 9657  96.57
0.82 0.88 0.71 0.77 0.67 0.66 0.66 0.76 0.57 0.71
Inf. Gain 9157 9157 91.39 9157 9157 9157 9157 9142 9157 91.57
0.86 0.79 0.71 0.57 0.57 0.43 0.88 0.79 0.91 0.82
Wilcoxon test 91.86 92.64 9282 9157 9157 9157 9157 9157 9157 91.57
0.86 0.80 0.79 0.77 0.57 0.71 0.79 0.68 0.86 0.86
t-test 9214 9193 9175 9157 9157 9157 91,57 9153 9154 9157
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0.99 0.80 0.79 0.79 0.74 0.88 0.79 0.84 0.73 0.67
PCR 92.14 92.11 91.57 91.57 91.57 90.62 91.57 91.57 91.57 91.57
0.35 0.26 0.26 0.26 0.26 0.48 0.48 0.48 0.48 0.48
F-Score 92.14 92.11 91.57 91.57 91.57 91.57 91.38 91.57 91.57 91.51
0.35 0.26 0.26 0.26 0.26 0.26 0.13 0.13 0.13 0.65
Gain Ratio 91.86 91.93 91.39 91.57 91.57 91.57 91.57 91.57 91.48 91.57
0.86 0.80 0.79 0.86 0.71 0.86 0.86 0.79 0.95 0.90
BSM 98.77 98.77 98.59 97.34 97.34 97.34 97.34 97.34 97.34 97.34
0.18 0.16 0.14 0.11 0.13 0.17 0.11 0.16 0.18 0.11
SVM-SBF classifier
SVM-MRMR 34.00 34.82 34.82 36.67 32.86 34.76 34.86 34.77 34.86 34.61
1.46 1.26 0.85 2.65 1.65 0.48 0.99 0.62 0.56 0.56
MRMR 36.00 35.71 36.43 34.76 35.71 35.24 34.57 35.68 34.76 34.94
1.53 1.24 0.54 3.33 0.82 1.26 0.80 0.45 0.50 0.65
SVM-RFE 34.29 35.36 35.18 32.86 38.10 33.81 35.71 34.74 34.92 35.26
1.92 1.07 0.85 2.18 0.95 2.08 0.75 0.55 0.46 0.64
Inf. Gain 36.86 34.11 35.89 32.86 33.81 37.62 34.10 33.87 35.90 35.84
1.31 1.39 0.91 1.43 1.72 2.38 0.75 0.56 0.55 0.61
Wilcoxon test 34.00 36.07 36.07 37.14 35.24 34.76 34.95 35.38 36.16 34.87
1.94 0.59 1.07 0.82 0.48 1.26 0.98 0.60 0.46 0.70
t-test 35.14 32.14 36.79 32.86 36.67 32.86 35.33 34.96 35.02 34.81
1.16 1.66 0.84 0.82 1.72 2.18 0.94 0.53 0.50 0.68
PCR 35.43 34.64 35.18 37.14 34.76 33.33 34.57 35.41 35.71 35.39
0.95 1.00 0.60 2.86 1.26 0.48 0.89 0.67 0.36 0.71
F-Score 34.86 31.43 35.36 31.90 38.10 33.33 33.90 35.23 36.22 36.88
2.00 1.08 1.14 2.38 1.72 0.48 0.95 0.49 0.45 0.68
Gain Ratio 34.00 34.82 35.00 31.90 36.19 35.24 34.29 35.23 35.62 35.52
0.83 1.14 1.24 1.72 3.12 1.90 0.95 0.57 0.48 1.00
BSM 39.86 41.79 40.89 42.62 38.33 41.67 39.67 40.00 40.75 40.39
0.97 0.89 1.13 1.26 0.95 1.26 0.84 0.46 0.47 0.80
For each method, the first row represents the value of mean CA and second row represents the value of
standard error in CA
Table S14. Mean and standard error in classification accuracy computed through varying sliding
windows technique for bacterial stress in rice.
Gene sets
Methods 10 20 50 100 150 200 500 1000 1200 1500
SVM-LBEF classifier
SVM-MRMR 96.54 96.54 96.54 96.54 96.54 96.54 96.45 96.44 96.00 95.74
1.90 1.60 1.13 1.19 1.09 1.11 0.90 0.60 0.13 0.19
MRMR 95.77 95.77 95.77 95.77 95.77 95.77 95.68 95.55 95.47 9491
2.19 2.08 2.11 1.72 1.21 1.09 0.89 0.81 0.11 0.21
SVM-RFE 96.33 96.33 96.54 96.54 96.54 95.64 96.54 96.54 96.51 96.24
1.89 1.46 1.30 1.03 1.00 0.90 0.57 0.46 0.03 0.20
Inf. Gain 92.77 92.77 92.77 92.77 92.77 92.32 91.96 92.05 91.90 90.74
2.45 2.26 2.19 1.50 1.45 0.45 0.26 0.19 0.17 0.37
Wilcoxon test 92.88 92.88 92.88 92.88 92.88 92.88 92.61 92.77 92.55 92.26
2.14 1.99 1.75 1.32 1.14 0.99 0.14 0.06 0.10 0.32
t-test 92.88 92.88 92.88 92.88 92.88 92.88 92.61 92.31 92.25 91.03
2.44 1.97 1.88 1.72 1.66 0.86 0.14 0.17 0.18 0.42
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PCR 92.77 9277 9277 9277 9277 9232 9259 9245 9225 91.66
2.66 1.54 1.16 1.20 1.36 0.77 0.12 0.11 0.14 0.35
F-Score 92.88 9288 9288 9288 92.88 92.88 92.88 9231 92.01 9097
2.57 1.39 1.13 1.09 1.03 0.99 0.85 0.15 0.17 0.34
Gain Ratio 9217 9217 9217 9217 9217 9217  92.08 9199 9138  89.59
2.12 2.59 1.59 1.32 1.12 1.07 0.90 0.22 0.25 0.44
BSM 97.88 97.88 9688 9688 96.88 96.43 96.61 9652  96.13  95.53
1.11 1.85 1.18 1.11 0.67 0.45 0.20 0.11 0.11 0.27

SVM-PBEF classifier
SVM-MRMR 96.11 96.11 96.11 96.11 96.11 96.11 96.02 9593 9575 94.75
1.90 1.75 1.12 1.29 1.02 1.01 0.09 0.08 0.12 0.29
MRMR 9455 9455 9455 9455 9410 9455 9455 9437 9422  93.20
2.45 2.05 2.11 1.75 1.22 0.98 0.45 0.08 0.10 0.28
SVM-RFE 96.04 96.04 96.04 9559 96.04 96.04 96.04 96.00 96.04 9542
1.25 1.05 1.15 0.95 0.84 1.04 0.94 0.74 0.04 0.21
Inf. Gain 91.88 91.88 9188 9188 91.88 9155 91.01 9129 90.83 89.67
2.45 1.95 1.50 1.45 0.95 0.75 0.41 0.17 0.22 0.49
Wilcoxon test 91.77 91.77 9177 9177 91.77 91.77 9141 9159 9156 91.15
2.21 1.92 1.82 1.71 1.55 1.33 0.81 0.51 0.09 0.25
t-test 9143 9143 9143 9143 9143 9143 9116 91.01 90.77 90.14
2.14 1.81 1.14 1.66 0.94 0.74 0.44 0.15 0.19 0.27
PCR 91.11 91.11 9111 9111 91.11 91.11 90.66 91.11 90.87  90.00
0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.19 0.09 0.35
F-Score 91.43 9143 9143 9143 9143 9143 9143 90.79 90.62  88.98
1.73 1.73 1.73 1.73 1.73 1.73 1.73 0.14 0.18 0.52
Gain Ratio 9210 9210 9210 9210 9210 9210 9210 91.75 9141 88.73
1.76 1.76 1.76 1.76 1.76 1.76 1.76 0.13 0.14 0.56
BSM 97.65 97.65 9765 9765 9720 96.75 9756 97.26  96.81 96.24
1.42 1.12 1.12 1.12 0.45 0.45 0.09 0.10 0.14 0.27

SVM-RBEF classifier
SVM-MRMR 96.54 9654 9654 9654 9654 < 96.09 9555 < 94.69 93.63 90.03
1.65 1.60 0.96 0.90 0.84 0.45 0.36 0.24 0.23 0.35
MRMR 95.77 95.77 9577 9577 9577 9577 9450 94.09 93.00 89.19
1.52 0.86 0.65 0.52 0.86 0.71 0.52 0.20 0.30 0.39
SVM-RFE 96.38 9547 9513 9395 9350 9260 94.85 94.66 9476 94.01
1.27 0.70 0.83 2.06 0.90 0.80 0.22 0.22 0.16 0.29
Inf. Gain 92,55 9238 9255 9210 91.20 8894 89.12 8757 8582 8198
2.17 1.89 1.69 1.45 0.75 1.62 0.56 0.48 0.39 0.71
Wilcoxon test 9233 9233 9233 9188 9097 90.52 90.16 9041 89.62 87.23
2.45 1.75 1.50 1.11 0.95 0.85 0.52 0.30 0.31 0.49
t-test 92,55 9255 9255 9255 9120 90.75 89.57 89.24 87.89  83.58
1.59 1.93 1.72 1.55 1.12 0.45 0.59 0.37 0.46 0.75
PCR 9246 9246 9246 9201 91.11 91.11 90.84 90.15 89.84 87.24
1.78 1.20 0.88 0.45 0.78 0.78 0.38 0.39 0.28 0.48
F-Score 93.87 9387 9387 9387 9296 90.26 9125 8842 86.63 83.05
1.24 1.37 1.29 1.12 0.90 0.90 0.28 0.44 0.55 0.62
Gain Ratio 93.34 93.88 9388 91.17 9253 91.17 88.92 8726 8565  81.78
1.96 1.60 1.35 1.94 1.35 0.78 0.41 041 0.33 0.64
BSM 9716 9726 9726 9518 9473 9495 9477 9426 9354  90.79
0.27 0.17 0.17 0.90 0.78 0.78 0.39 0.23 0.27 0.66
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SVM-SBEF classifier

SVM-MRMR 36.18 3699 3513 3654 31.13 3744 3618 3695 36.72 37091

1.18 1.25 1.69 2.51 1.19 0.45 0.68 0.56 0.60 0.76

MRMR 3459 3480 3429 3514 3694 3649 3685 36.02 36.01 36.00
1.01 0.91 0.99 2.81 0.45 1.35 0.83 0.48 0.48 0.91

SVM-RFE 3595 3463 3699 3514 3964 3559 3505 3688 3574 36.86
0.92 0.67 0.88 1.35 0.45 2.51 1.15 0.48 0.62 0.78

Inf. Gain 33.78 3480 3784 3423 3694 36.04 3586 3489 3733 3575

1.42 1.84 1.05 2.74 1.19 1.96 0.81 0.55 0.41 0.85

Wilcoxon test 33.78 3514 3699 3649 3829 4144 3631 3499 3658 35.81

0.60 1.25 1.02 1.56 2.38 0.45 0.76 0.59 0.47 0.77

t-test 36.76  36.66 3530 3694 3739 3649 36.04 3595 3565 36.98
1.16 0.74 1.04 0.45 1.96 1.35 0.87 0.51 0.44 0.66

PCR 3568 3378 3581 3559 3378 3694 3505 3535 3613 37.29
1.58 1.40 1.53 1.62 0.78 3.52 0.90 0.50 0.47 0.63

F-Score 3703 3480 3547 3964 3423 36.04 3613 3595 3568 35.63

1.46 1.19 1.71 0.45 0.45 1.62 1.02 0.71 0.46 0.77

Gain Ratio 3541 3598 3649 3649 3423 3423 3514 36.06 3559  37.04

1.16 1.08 0.88 1.35 1.62 1.96 0.96 0.55 0.55 0.77

BSM 3876 37.64 4085 3533 3714 36.68 3795 3795 38.07 40.21

0.70 1.15 0.75 1.76 1.15 2.54 0.78 0.40 0.35 0.51

For each method, the first row represents the value of mean CA and second row represents the value of
standard error in CA

Table S15. Mean and standard error in classification accuracy computed through varying sliding
windows technique for fungal stress in rice.

Gene sets

Methods 10 20 50 100 150 200 500 1000 1200 1500

SVM-LBF classifier

SVM-MRMR 9621 9621 9621 9621 9621 9621 9621 9570 9587  95.69

1.26 0.83 0.83 0.83 0.83 0.83 0.83 0.26 0.21 0.38

MRMR 9521 9521 9521 9521  95.21 9521 9521 9470 9453  94.69

1.45 1.45 1.45 1.45 1.45 1.45 1.45 0.33 0.28 0.38

SVM-RFE 96.01 96.01 96.01 96.01 96.01 96.01 96.01 96.01 96.01 95.01
1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 0.83

Inf. Gain 9243 9243 9243 9243 9243 9243 9218 91.22  90.89  89.98

1.64 1.64 1.64 1.64 1.64 1.64 0.26 0.29 0.31 0.65

Wilcoxon test 92.65 92,65 9265 9265 9265 9265 9265 9225 9171 9196

1.85 1.85 1.85 1.85 1.85 1.85 1.85 0.24 0.33 0.54

t-test 93.10 9310 9310 93.10 93.10 93.10 9259 91.28  91.31 90.13
1.94 1.94 1.94 1.94 1.94 1.94 0.35 0.40 0.31 0.67

PCR 9344 9344 9344 9344 9344 9344 92,67 9283 93.18 93.09
1.71 1.71 1.71 1.71 1.71 1.71 0.41 0.27 0.14 0.24

F-Score 93.63 93.63 93,63 93,63 9363 9363 9363 9323 9346 93.28
1.94 1.94 1.94 1.94 1.94 1.94 1.94 1.19 0.92 0.35

Gain Ratio 93.43 9343 9343 9343 9343 9343 9318 9313 93.26  93.43
1.83 1.83 1.83 1.83 1.83 1.83 1.26 0.22 0.17 0.21

BSM 97.14 9714 9714 9714 9714 9714 9714 9714 9714 97.14

0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83

SVM-PBEF classifier
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SVM-MRMR 96.04 96.04 9556 96.04 96.04 96.04 9579 9473 9450 94.64
1.48 1.48 1.48 0.86 0.86 0.86 0.26 0.33 0.28 0.40
MRMR 94.65 94.65 9417 9465 9465 9465 9414 9314 9286  92.38
1.81 1.81 1.48 0.81 0.81 0.81 0.35 0.34 0.29 0.70
SVM-RFE 96.77  96.77 9484 9677 96.77 96.77 96.77  96.77 96.77  96.24
1.26 1.26 1.89 0.89 0.89 0.89 0.89 0.89 0.89 0.38
Inf. Gain 92.65 92,65 9217 9265 9265 92.65 90.60 89.52  88.81  88.28
1.81 1.81 0.81 0.77 0.77 0.77 0.51 0.32 0.32 0.46
Wilcoxon test 92.88 9288 9288 9288 9288 92.88 91.85 90.75 9057 90.25
1.80 1.80 1.80 1.80 1.80 1.80 0.45 0.35 0.31 047
t-test 9233 9233 9233 9233 9233 9233 91.04 89.59 8822 8831
1.85 1.85 1.85 1.85 1.85 1.85 1.48 0.43 0.43 0.54
PCR 92.65 92,65 9217 9265 9265 9265 91.63 90.83 9035 89.86
1.48 1.48 1.77 0.85 0.85 0.85 0.45 0.32 0.35 0.52
F-Score 93.28 9328 9328 9328 9328 9328 9328 9216 9234  92.58
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.29 0.28 0.32
Gain Ratio 92.65 92,65 9265 9265 9137 9137 91.12 91.64 9154  92.65
1.82 1.82 1.82 1.82 1.28 1.28 0.50 0.38 0.31 0.46
BSM 97.14 96.66 97.14 9714 9714 9714 9714 9694 97.14  96.97
0.81 0.48 0.48 0.48 0.48 0.48 0.48 0.14 0.11 0.17

SVM-RBEF classifier
SVM-MRMR 96.12  96.12 96.12 96.12 9612 9612 96.12 9551  95.61 95.77
1.56 1.56 1.56 1.56 1.56 1.56 1.56 0.23 0.20 0.24
MRMR 94.65 9417 9465 9465 9465 9465 94.65 94.05 94.31 94.48
1.48 0.48 0.27 0.27 0.27 0.27 0.27 0.27 0.17 0.17
SVM-RFE 96.05 96.05 9413 96.05 9349 96.05 9529 96.05 96.05 96.05
1.26 1.26 1.59 2.56 241 2.56 0.77 0.77 0.77 0.77
Inf. Gain 92.65 91.69 9265 9265 9265 92.65 9214 9043 89.83  89.33
1.96 0.96 0.35 0.35 0.35 0.35 0.49 0.40 0.39 0.29
Wilcoxon test 9243 9243 9243 9243 9243 9243 9243 9223  92.09 92.26
1.91 1.91 1.91 1.91 1.91 1.91 1.91 1.14 0.17 0.17
t-test 92.65 9265 9265 9265 9265 9265 91.89 9053 90.69  90.03
1.41 1.41 1.41 1.41 141 1.41 0.81 0.40 0.29 0.47
PCR 9243 9243 9243 9243 9243 9243 9218 92.03 9243 91.73
1.64 1.64 1.64 1.64 1.64 1.64 0.83 0.19 0.94 0.32
F-Score 93.54 9354 9354 9354 9354 9226 9354 9243 9286 93.54
1.82 1.82 1.82 1.82 1.82 1.28 1.82 0.35 0.25 0.00
Gain Ratio 93.43 9247 9343 9087 9343 9343 92,66 9313 9335 93.26
1.96 0.96 2.56 1.56 0.73 0.73 041 0.22 0.09 0.17
BSM 97.02 9654 9509 97.02 97.02 97.02 97.02 97.02 97.02 97.02
0.48 0.48 1.26 0.26 0.26 0.26 0.26 0.26 0.06 0.26

SVM-SBEF classifier
SVM-MRMR 3090 2596 2740 2308 2436 25.64 2846 2510 26.84 25.35
3.08 2.27 1.69 2.22 3.39 1.28 1.44 1.04 0.89 1.18
MRMR 30.77 2452 2788 2821 2692 23.08 25.64 26.01 2521 2815
2.72 1.91 1.89 1.28 4.44 5.88 1.66 1.02 0.89 1.02
SVM-RFE 2692 2644 2356 2821 23.08 2436 2590 2480 2573 25.52
2.72 2.35 1.53 1.28 5.88 3.39 1.43 0.88 0.95 1.17
Inf. Gain 30.77 2548 2500 3333 2564 2692 26.67 2419 2607 26.75
1.22 2.17 1.63 1.28 1.28 0.00 0.95 1.09 0.69 0.93
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Wilcoxon test 2692 2740 2644 2436 2692 28.21 2333  26.21 26.84 2640
1.72 0.87 2.56 2.56 222 4.62 1.48 0.88 0.80 0.99
t-test 23.08 2644 2452 2692 2692 2308 2513 2530 26.67 2640
243 1.35 2.99 2.22 222 4.44 1.54 0.73 0.77 1.08
PCR 26.15 2644 2404 21.79 26.92 2949 2487 2642 2658 2570
2.24 2.23 2.02 1.28 3.85 5.13 1.24 1.01 0.78 1.20
F-Score 2846 2885 2644 2949 2692 2179 2513 2692 2547 2797
3.96 2.18 2.11 3.39 0.12 3.39 1.50 0.98 0.80 1.11
Gain Ratio 23.85 2788 2500 21.79 2436 23.08 26.67 26.21 26.41 24.30
2.83 2.70 1.26 5.59 6.78 2.22 1.38 0.81 0.80 1.55
BSM 3092 27.08 28.04 3092 2451 29.64 3041 29.51 29.56  27.10
2.20 1.78 2.02 1.22 1.56 1.28 1.59 0.72 0.92 0.69
For each method, the first row represents the value of mean CA and second row represents the value of
standard error in CA
Table S16. Mean and standard error in classification accuracy computed through varying sliding
windows technique for insect stress in rice.
Gene sets
Methods 10 20 50 100 150 200 500 1000 1200 1500
SVM-LBF classifier
SVM-MRMR 96.54 9654 9654 9654 9654 9562 9654 9654 96.48 96.54
1.26 1.26 1.26 1.26 1.26 1.59 1.17 1.06 0.62 0.73
MRMR 9477 9477 9442 9477 9477 9477 9477 9477 9477 9477
1.17 1.17 1.22 1.35 1.35 1.35 1.35 1.35 1.35 1.35
SVM-RFE 95.21 95.70 96.04 9743 97.43 9743 9743 9743 9743 97.43
0.56 1.04 1.52 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Inf. Gain 92.65 92,65 9265 91.73  89.88 89.88 9228 9222 9210 9215
1.59 1.59 1.59 0.93 0.89 0.89 0.25 0.17 0.17 0.23
Wilcoxon test 9277 9277 9277 91.84 9277 9277 9258 9145 9190 91.88
1.93 1.93 1.93 1.25 1.93 1.93 0.19 0.34 0.19 0.28
t-test 92.65 92,65 9265 92,65 92.65 92.65 9247 9214 9216  92.28
1.85 1.85 1.85 1.85 1.85 1.85 0.85 0.77 0.60 0.80
PCR 9234 9234 9234 9049 9234 9234 9234 91.03 9154 91.08
1.93 1.93 1.93 1.26 0.93 0.93 0.93 0.31 0.19 0.30
F-Score 93.65 93.65 93.65 93.65 93.65 93.65 9328 9322  93.53 93.28
1.65 1.65 1.65 1.65 1.65 1.65 0.52 0.46 0.19 0.80
Gain Ratio 9342 9342 9342 9342 9342 9342 9286 9334 93.29 93.16
0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.07 0.09 0.17
BSM 96.84 96.84 9650 9684 96.84 96.84 96.84 96.84 96.84 96.59
0.72 0.72 0.35 0.72 0.72 0.72 0.72 0.72 0.72 0.17
SVM-PBF classifier
SVM-MRMR 9599 9654 9654 9654  95.62 95.62 9654 9632 9648 96.54
1.56 1.46 1.46 1.46 0.93 0.93 1.46 0.12 0.06 0.46
MRMR 9454 9531 95.65 95.65  95.65 95.65 9565 95,65 95.59 95.65
1.68 1.55 1.35 1.35 1.35 1.35 1.35 1.35 0.07 0.66
SVM-RFE 94.11 9592 9557 9676 96.76 9676 9676 9676  96.70  95.76
1.42 1.14 0.94 0.73 0.73 0.73 0.73 0.73 0.06 0.51
Inf. Gain 92.65 92,65 92,65 90.80  89.88 89.88 9210 91.12 9130 91.64
1.93 1.93 1.93 1.59 0.96 0.96 0.70 0.71 0.21 0.29
Wilcoxon test 9227 9248 9248 9097  92.83 9283 9283 91.80 91.84 91.94
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1.56 1.35 1.35 0.93 1.26 1.26 1.26 0.82 0.20 0.28
t-test 92.76 9276 9137 9091 91.84 91.84 91.84 91.37 9147 91.75
1.74 1.74 1.24 0.93 0.93 0.93 0.35 0.26 0.21 0.29
PCR 92.87 9287 9218 91.02 9287 92.87 92,69 91.85 91.76  91.86
1.45 1.45 1.21 0.93 0.93 0.93 0.19 0.22 0.27 0.29
F-Score 93.09 93.09 93.09 93.09 93.09 93.09 92.72 92,65 9284 9271
1.25 1.25 1.25 1.25 1.25 1.25 0.65 0.17 0.12 0.28
Gain Ratio 93.02 93.02 93.02 93.02 93.02 93.02 9246 9280 9283  92.89
1.30 1.30 1.30 1.30 1.30 1.30 0.70 0.12 0.10 0.13
BSM 97.32 97.32 96.63 97.32 97.32 97.32 97.32 97.25 97.20 96.32
0.85 0.85 0.66 0.56 0.56 0.56 0.56 0.07 0.09 0.19

SVM-PBEF classifier
SVM-MRMR 96.81 96.81 9681 96.81 96.81 96.81 96.81 96.74 96.75 96.81
1.73 1.73 1.73 1.73 1.73 1.73 1.73 0.90 0.06 0.42
MRMR 9554 9554 9519 9554 9554 9554 9554 9547 9554 9554
1.23 1.23 1.35 1.23 1.23 1.23 1.23 0.73 0.07 0.47
SVM-RFE 95.56 96.36 96.71 9621  96.21 96.21 9621 9621 96.00 95.21
1.41 0.99 0.85 0.52 0.52 0.52 0.52 0.52 0.25 0.66
Inf. Gain 9234 9234 9130 9049 8956 8956 9197 9139 91.72 9171
2.04 2.04 1.67 1.26 0.93 0.93 0.25 0.22 0.17 0.25
Wilcoxon test 91.70 9191 9226 9040 9133 9226 91.88 91.38 91.39  90.99
1.46 0.72 0.35 0.93 0.93 0.93 0.25 0.21 0.19 0.30
t-test 9210 9231 9231 9080 91.73 91.73 92,65 91.78 91.79  92.28
0.56 0.35 0.35 0.93 0.93 0.93 0.93 0.21 0.19 0.21
PCR 9232 9253 9218 91.02 9195 9288 92.88 9215 91.89 91.61
0.56 0.35 0.69 0.93 0.93 0.83 0.83 0.20 0.25 0.30
F-Score 92.88 9288 9288 9288 92.88 92.88 9232 9244 9257 9250
1.23 1.23 1.23 0.97 0.97 0.97 0.30 0.17 0.13 0.21
Gain Ratio 92.65 9265 9265 9265 9265 9265 9191 9236 9228 9240
0.98 0.98 0.98 0.98 0.98 0.98 0.82 0.14 0.14 0.17
BSM 96.76 9788 9718 9788 9788 9788 9788 9780 9788 97.00
0.68 0.80 0.62 0.45 0.45 0.45 0.45 0.07 0.31 0.21

SVM-SBEF classifier
SVM-MRMR 31.67 30,56 3264 3241 3426 25.00 30.00 3143 29.75 32.07
2.22 1.15 1.55 1.85 4.04 4.24 1.39 0.69 0.93 1.06
MRMR 28.89 2951 3125 3148 25.00 3056 30.93 29.82 29.63 29.67
2.26 1.65 2.21 2.45 0.23 2.78 1.41 0.66 0.77 1.06
SVM-RFE 2444 25,69 28.82 3056 2963 2963 3093 2931 31.05 29.17
3.45 2.86 1.57 0.35 1.85 2.45 1.05 0.68 0.83 1.45
Inf. Gain 33.89 2986 29.17 2593 3148 2407 29.07 3041 29.63 30.56
1.04 1.59 1.29 0.93 2.45 3.34 1.35 0.78 0.66 1.11
Wilcoxon test 27.78 3090 3125 2963 2963 3519 3093 30.19 30.06 31.31
1.76 1.92 1.87 1.85 4.63 3.34 1.84 0.68 0.75 0.92
t-test 31.11 30.21 2951 3333 2963 3241 3278 2953 3099 3043
2.39 1.78 1.48 1.60 1.85 245 1.16 0.99 0.72 1.07
PCR 2722 3056 2778 2500 3519 2685 3037 2997 3025 31.19
2.69 2.73 1.57 1.60 4.04 1.85 1.50 0.84 0.75 1.47
F-Score 29.44 3125 29.17 3056 2778 3056 33.89 29.68 30.68 29.92
1.11 1.69 1.57 1.60 3.21 2.78 1.25 0.73 0.68 1.00
Gain Ratio 28.33 2847 2743 2685 3426 27.78 30.93 32.09 30.19 31.69
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2.04 2.61 2.75 0.93 3.34 1.60 1.05 0.72 0.74 1.18

BSM 35.67 37.68 3386 3270 33.63 3548 30.67 3426 3480 32091

0.68 1.43 1.55 1.45 1.85 1.34 1.14 0.98 0.75 0.44

For each method, the first row represents the value of mean CA and second row represents the value of
standard error in CA
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Document S7. Comparative Performance analysis of Gene selection Methods Based on GO Based
Dissimilarity Scores for Biotic Stresses in Rice.

The GO based dissimilarity scores for ten gene selection methods under Gene Ontology
taxonomies Molecular Function (MF), Biological Process (BP) and Cellular Component (CC) were
computed for biotic stresses, i.e. bacterial, fungal and insect, are shown in Tables S17 - S19.

Table S17. Comparative Performance analysis of gene selection methods based on GO_MF based
dissimilarity score for biotic stresses in rice.

Methods MRMR SI:IFI\E 13[;’11:441{ IG GR Wilcox t PCR F BSM
Bacterial stress in rice
10 1.00 0.75 1.00 0.84 0.90 0.87 086 0.86 0.86 0.79
20 0.90 0.86 0.90 0.88 0.92 0.89 0.89 0.89 0.89 0.83
50 0.91 0.91 0.91 0.90 0.90 0.88 0.89 0.88 0.88 0.78
100 0.90 0.91 0.90 0.89 0.88 0.91 090 090 0.90 0.80
150 0.90 0.91 0.90 0.90 0.89 0.90 0.89 090 090 0.80
200 0.90 0.92 0.90 090 0.89 090 0.89 090 0.90 0.79
500 0.89 0.90 0.90 0.89 0.90 0.90 090 090 090 0.82
Fungal stress in rice
10 0.84 0.83 0.96 0.89 0.85 0.91 0.84 0.84 0.84 0.82
20 0.90 0.86 0.90 0.91 0.89 0.92 0.88 0.88 0.88 0.83
50 0.87 0.88 0.91 090 0.87 0.89 0.89 0.89 0.89 0.82
100 0.88 0.89 0.91 0.88 0.88 0.89 0.89 0.89 0.89 0.80
150 0.89 0.89 0.91 0.89 0.85 0.90 0.89 0.89 0.89 0.80
200 0.90 0.88 0.91 0.90 0.83 0.90 0.90 0.89 0.89 0.80
500 0.89 0.87 0.91 0.88 0.90 0.91 0.87 091 0.84 0.80
Insect stress in rice

10 0.91 0.87 0.91 0.92 0.77 0.78 0.78 0.83 0.83 0.81
20 0.90 0.93 0.90 0.92 0.92 0.78 090 0.87 0.87 0.81
50 0.89 0.87 0.89 0.90 0.90 0.89 0.88 091 091 0.80
100 0.90 0.91 0.90 0.90 091 0.89 0.88 091 091 0.81
150 0.90 0.90 0.90 0.89 0.92 0.89 0.88 090 090 0.81
200 0.90 0.91 0.90 090 090 090 088 090 090 0.81
500 0.91 0.90 0.89 089 088 089 089 090 090 0.85

Values marked as bolds represent dissimilarity scores obtained from proposed BSM approach

Table S18. Comparative Performance analysis of gene selection methods based on GO_BP based
dissimilarity score for biotic stresses in rice.

MRMR SVM-RFE SVM-MRMR IG GR Wilcox t PCR F BSM
Bacterial stress in rice

10 0.97 0.72 0.97 0.87 087 086 093 093 093 0.76
20 0.85 0.91 0.85 091 089 087 087 087 087 0.79
50 0.87 091 0.87 091 087 08 089 088 0.88 0.78
100  0.88 0.90 0.88 091 08 088 087 087 0.87 0.80
150  0.88 0.89 0.87 091 08 087 086 086 086 0.80
200  0.87 0.90 0.87 091 08 086 087 087 0.87 0.80
500  0.86 0.88 0.88 0.88 088 087 087 087 087 0.81
Fungal stress in rice
10 0.86 0.78 0.88 081 079 083 086 086 086 0.77
20 0.87 0.85 0.83 087 080 084 088 0.88 0.88 0.77
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50 0.87 0.84 0.85 088 084 08 086 086 086 0.76

100 0.84 0.83 0.86 084 086 0.87 085 0.85 0.85 0.77
150 0.84 0.84 0.86 087 0.85 087 085 0.85 0.85 0.75
200 0.85 0.84 0.87 087 0.84 088 086 0.85 0.85 0.75
500 0.82 0.83 0.88 086 0.88 0.88 0.85 0.87 0.83 0.77
Insect stress in rice
10 0.90 0.87 0.90 092 0.81 072 094 0.89 0.89 0.80
20 0.90 0.87 0.90 086 0.88 0.85 091 0.88 0.88 0.80
50 0.87 0.87 0.87 086 0.88 0.86 0.89 0.87 0.87 0.78
100 0.87 0.88 0.87 087 0.89 086 0.85 0.88 0.88 0.78
150 0.86 0.87 0.86 087 0.88 086 0.87 0.87 0.87 0.79
200 0.87 0.88 0.87 087 0.86 086 086 0.87 0.87 0.79
500 0.88 0.87 0.88 085 0.85 0.84 0.86 0.88 0.88 0.82

Values marked as bolds represent dissimilarity scores obtained from proposed BSM approach

Table S19. Comparative Performance analysis of gene selection methods based on GO_CC based

dissimilarity score for biotic stresses in rice.

MRMR SVM-RFE SVM-MRMR IG GR Wilcox t PCR F BSM

Bacterial stress in rice

10 1.00 0.74 1.00 083 094 091 089 089 0.89 0.83
20 0.92 0.90 0.92 089 092 091 093 093 093 0.77
50 0.90 0.88 0.90 090 090 08 090 0.88 0.88 0.78
100  0.87 0.89 0.87 088 089 090 089 0.90 090 0.77
150  0.87 0.89 0.88 0.89 088 090 090 090 090 0.76
200  0.89 0.88 0.89 0.88 0.88 090 090 089 089 0.77
500  0.88 0.87 0.90 085 089 089 090 0.89 0.89 0.82
Fungal stress in rice
10 0.95 0.74 0.94 0.82 090 080 095 095 095 0.73
20 0.90 0.88 0.88 08 08 090 092 092 092 0.79
50 0.90 0.90 0.89 0.88 086 089 090 090 090 0.79
100  0.89 0.90 0.87 0.89 088 089 090 0.89 089 0.80
150  0.90 0.89 0.88 090 087 09 089 0.89 0.89 0.80
200  0.89 0.90 0.89 090 086 090 090 09 090 0.81
500  0.87 0.87 0.89 0.88 090 089 0.88 090 0.87 0.80
Insect stress in rice
10 0.88 0.90 0.88 093 081 064 082 082 082 0.81
20 0.89 0.89 0.89 0.88 084 080 085 088 0.88 0.79
50 0.90 0.87 0.90 0.88 084 08 086 0.89 089 0.80
100 0.90 0.88 0.90 088 087 086 084 090 090 0.79
150  0.90 0.88 0.90 0.88 086 08 085 0.89 0.89 0.80
200  0.90 0.89 0.90 0.88 08 08 085 0.89 0.89 0.80
500  0.90 0.89 0.88 087 087 084 087 0.89 0.89 0.83

Values marked as bolds represent dissimilarity scores obtained from proposed BSM approach
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Document S8. Performance Evaluation of Gene Selection Methods Based on Runtime Criteria.

We used the runtime criteria to evaluate the performance of gene selection methods given in
Table S9 of document S5. Here, the runtime refers to the amount of time required to get the
informative gene sets of particular size through providing the gene expression data as input to the R
functions of the respective methods. Here, we performed all analyses on a standard 8 GB RAM Dell
PC with Intel(R) Core(TM) i3-6100U CPU @ 2.30GHz, 2301 Mhz, 2 Core(s) Processor(s) and recorded
the computational time required to analyze Bacterial gene expression data of 8356 genes with 74
subjects (case: 37 and control: 37 ). Here, all the analyses are performed on R software with version
4.0.1. The result for bacterial datasets is shown in Table 520 and the results for the remaining datasets
are shown in Table 521-23

Table S20. Runtime based analysis of gene selection methods in Bacterial stress dataset.

SIL. R

Methods Symbol Run time Ranks Rank score

No. package

01 BSM BSM BSM 25 Minutes 8 0.3

SVM- BSM,
02 SVM (RFE)-MRMR MRMR 1071 1.30 hours 10 0.1
03 MRMR MRMR BSM 10 Minutes 7 04
04 SVMwith Recursive o\ pee 1071 120 Hours 9 0.2
Feature Elimination
05 t-score t stats 1.5 Minutes 1 1
06 F-score F stats 2 Minutes 2 0.9
07 Pearson’s L.mear PCR FSelector 4 Minutes 4 0.7
Correlation

08 Information Gain IG FSelector 4.5 Minutes 5 0.6
09 Gain Ratio GR FSelector 5 Minutes 6 0.5
10 Wilcoxon Statistic Wilcox stats 2.5 Minutes 3 0.8

The BSM method required less computational time than SVM-RFE and SVM-MRMR with much
better performance in terms of detecting biologically informative genes. Moreover, it can even be
used on a PC or workstation computer for analyzing large gene expression datasets.

Table S21. Runtime based analysis of gene selection methods in Salinity stress dataset.

SL R

Methods Symbol Run time Ranks Rank score
No. package
01 BSM BSM BSM 15 Minutes 8 0.3
02 SVM (RFE)-MRMR &;ﬁi{ flsé\;[i 75 Minutes 10 0.1
03 MRMR MRMR BSM 10 Minutes 7 0.4
04 SVM with Recursive SVM-RFE  el071 70 Minutes 9 0.2
Feature Elimination

05 t-score t stats 1.5 Minutes 1 1

06 F-score F stats 2 Minutes 2 0.9
07 Pearson’s Linear PCR  FSelector 4Minutes 4 0.7

Correlation

08 Information Gain 1G FSelector 4.5 Minutes 5 0.6
09 Gain Ratio GR FSelector 5 Minutes 6 0.5
10 Wilcoxon Statistic Wilcox stats 2.5 Minutes 3 0.8
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Table S22, Runtime based analysis of gene selection methods in Drought stress dataset (9078 genes

over 70 samples).

I\S]L" Methods Symbol Run time Ranks Rank score
01 BSM BSM 30 Minutes 8 0.3
02 SVM (RFE)-MRMR SVM- 1.40 hours 10 0.1
MRMR
03 MRMR MRMR 15 Minutes 7 04
04 SVM with Recursive Feature SVM-RFE 130 Hours 9 0.2
Elimination
05 t-score t 2.5 Minutes 1 1
06 F-score F 3 Minutes 2 0.9
07 Pearson’s Linear Correlation PCR 5 Minutes 4 0.7
08 Information Gain 1G 5.5 Minutes 5 0.6
09 Gain Ratio GR 6 Minutes 6 0.5
10 Wilcoxon Statistic Wilcox 3.5 Minutes 3 0.8

Table S23. Runtime based analysis of gene selection methods in Fungal and insect stress

datasets.

Sl .

No. Methods Symbol Run time Ranks Rank score
01 BSM BSM 20 Min 8 0.3
02 SVM (RFE)-MRMR SVM- 1hr 25 Min 10 0.1

MRMR
03 MRMR MRMR 10 Min 7 0.4
04 SVM with .Re.curs-ive Feature SVM-RFE Thr 20 Min 9 0.2
Elimination

05 t-score t 1.5 Minutes 1 1
06 F-score F 2.5 Minutes 2 0.9
07 Pearson’s Linear Correlation PCR 3 Minutes 4 0.7
08 Information Gain 1G 4 Minutes 5 0.6
09 Gain Ratio GR 5 Minutes 6 0.5
10 Wilcoxon Statistic Wilcox 3 Minutes 3 0.8
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Document S9: Guidelines and Tutorials for BSM

R Package Inputs for BSM R Package

1. Gene Expression matrix X with N genes and M samples
. Class information M-dimensional vector having elements +1 (case) and -1 (control)

3. Method for integrating SVM and MRMR weights. It can be either Linear or Quadratic.
Linear method: Linear combination of weights computed through MRMR, and SVM methods
and is given as:

SLi = pw; + (1 = B) k] )
Quadratic method: The quadratic method for integration of weights can be expressed as:
_ Bri"wrm + (1= By k"o
By + (1= By

where, w; and k; are MRMR and SVM weights for i* gene respectively; yfand y;" are ranks MRMR

SD; (8)

and SVM weights for i gene respectively; w;"""™ = (wi — minw;)/(max w; — min wi), |ke; o™ =
L L L
(lk;| — min|k;|)/(max|k;| — min|k;]), and B € (0, 1): integration constant.
L L L

4. A scalar representing trade-off between SVM and MRMR weights.

5. Number of bootsrap samples to be drawn from the data using simple random sampling with
replacement (Bootstrap) procedure.

6. A method used for multiple hypothesis correction and computation of adjusted p-values. It can
be any method out of "holm", "hochberg", "hommel", "bonferroni", "BH", "BY", "fdr".

7. Level of significance value (a) to decide the statistical significance of relevance of genes.

R package Installation from local directory:

Required e1071 R package

install.packages(".../...path location to the file.../BSM_0.1.0.tar.gz", repos = NULL, type = "source")
library(e1071)

library(BSM)

** Data example

##Simulation of gene expression data

x <- as.data.frame(matrix(runif(1000), 50))

row.names(x) <- paste("Gene", 1:50)

colnames(x) <- paste("Samp", 1:20)

head(x) #######x is gene expression data matrix with 50 rows (genes) and 20 columns (samples)
y <- as.numeric(c(rep(1, 10), rep(-1, 10)))

y #####class labels for the samples (1: case and -1: control)

R package Installation steps from web:

#get the devtools
install.packages("devtools") ##install if not

iibrary(devtool)

#install BSM R package from web
install_github("sam-uofl/BSM")
library(BSM)

# Computation weights for gene selection through BSM method.

> bootsvmmrmrwi(x, y, method = “Linear”, beta = 0.5, nboot = 50)
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# Computation statistical significance values for gene selection through Bootstrap-Support Vector
Machine (SVM)-Maximum Relevance and Minimum Redundancy (MRMR) methods.

> pvalsvmmrmr(x, y, method, beta, nboot, p.adjust.method, plot)

# Selects the top ranked (differentially expressed) genes through Bootstrap-SVM-MRMR method.
> TopGenesBootSVMRMR(x, y, method = “Linear”, beta = 0.5, nboot = 50, n = 20)

# Selects the top ranked (differentially expressed) genes through MRMR method.
> TopGenesMRMR(x, y, n = 20)

# Selection of genes based on statistical significance values computed through BSM method.

> TopGenesPvalSVMRMR(x, y, method = “Linear”, beta = 0.5, nboot = 50, p.adjust.method = “BH”, n = 20)

# Selection of top ranked (differentially expressed) genes through SVM method
> TopGenesSVM(x, y, n = 20)

# Selects the top ranked (differentially expressed) genes through SVM-MRMR method.
> TopGenesSVMRMR(x, y, method = “Linear”, beta = 0.5, n =20)

#Computation of gene ranking weights through MRMR method.

> weightmr(x, y)

#Computation of weights for gene selection through SVM algorithm

> weightsvm(x, y)

#Computation weights for gene selection through SVM-MRMR method.

> weightsvmmrmr(x, y, method, beta)
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Figure S3. Graphical analysis of the proposed Boot-SVM-MRMR approach with Lin-SVM-MRMR
approach for biotic stress datasets. Distribution of gene weights computed from SVM-MRMR
approach for the biotic stresses. The distributions of weights from the SVM-MRMR are shown for (A):
Bacterial; (B): Fungal; and (C): Insect stress datasets in rice. Distribution of adjusted gene p-values
computed from for (A1): Bacterial; (B1): Fungal; and (C1): Insect stress datasets in rice BSM approach
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for the biotic. stresses. The distributions of adjusted p-values are shown
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Figure S4. Classification based comparative performance analysis of gene selection
methods in biotic stress datasets. The horizontal axis represents the gene selection methods.
The vertical axis represents post selection classification accuracy obtained by using varying
sliding window size technique. The classification accuracies over the window sizes are
presented as boxes. The bars on the boxes represents the standard errors. The distributions of
classification accuracies are shown for rice Bacterial stress dataset with SVM-LBF classifier (D1), SVM-
PBF classifier (D2) SVM-RBF classifier (D3), and SVM-SBF classifier (D4); The distributions of
classification accuracies are shown for rice Fungal stress dataset with SVM-LBF classifier (E1), SVM-
PBF classifier (E2) SVM-RBF classifier (E3), and SVM-SBF classifier (E4) classifiers; The distributions
of classification accuracies are shown for rice Insect stress dataset with SVM-LBF (F1), SVM-PBF (F2),
SVM-RBF (F3), and SVM-SBF (F4) classifiers.
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