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Supplementary Material for “Filtering

high-dimensional methylation marks with extremely

small sample size: an application to gastric cancer

data”
1 SUPPLEMENTARY TABLE
Table S1: The result of significant genes with TCGA data by Cox model
probe gene name pattern p-value adjusted p-value
1 ¢cgl8743287 RDHI3 UpUp-UpDown 6e-04  0.0325
2 ¢cgl7078427 CLDNI1 UpUp-DownUp 8e-04  0.0325
3 cg05471616 TMTCI1 DownUp-UpUp 0.001 0.0325
4 ¢g09921610 UCHLI DownUp-DownDown 0.001 0.0325
5 ¢g20050108 UpDown-DownDown 0.0013  0.0338
6 ¢gl2640049 [GSEF2I DownDown-DownUp 0.0024  0.052
7 ¢g22026089 UpDown-DownDown 0.005  0.065
8 ¢g23282441 UpDown-DownDown 0.0046 0.065
9 ¢g00399374 CHMP4C DownUp-DownDown 0.0035 0.065
10 cg23496906 DownDown-UpDown 0.0049  0.065
11 ¢g27121538 SV2B DownUp-DownDown 0.006  0.0672
12 cgl15609631 DownDown-UpDown 0.0062 0.0672
13 cgl5444648 FLJ42709 UpUp-DownUp 0.0095 0.0823
14 cgl6600634 FLJ42709 UpUp-DownUp 0.0095 0.0823
15 ¢g25400864 [INTS2 DownUp-DownDown 0.0091 0.0823
16 ¢cgl7519938 LRRC47 UpUp-UpDown 0.0118 0.0948
17 ¢cg01173941 TPKI DownUp-DownDown 0.0124  0.0948
18 ¢g02311932 RBM24 DownUp-UpUp 0.0133  0.0961
19 ¢g22367705 UpDown-DownDown 0.0166 0.1124
20 cg02159271 ZNF76 DownUp-UpUp 0.0173 0.1124
21 cg05551114 CI1QTNF7 DownUp-UpUp 0.0184 0.1129
22 ¢gl0103850 SLC8AI DownUp-UpUp 0.0191 0.1129
23 ¢g05284727 WHSCI1 DownUp-UpUp 0.02 0.113
24 cg00919857 LYSMD2 DownUp-UpUp 0.0243 0.1316
25 ¢gl19284039 ASCL2 DownUp-UpUp 0.0276  0.1435
26 ¢cg06870118 UpDown-DownDown 0.0297  0.1485
27 ¢g02126435 UpDown-DownDown 0.0368 0.1772
28 ¢g03830585 ITPRI1 DownUp-UpUp 0.0455 0.208
29 ¢g00919857 TMOD2 DownUp-UpUp 0.0464 0.208
30 ¢gl10842095 TIMELESS UpUp-DownUp 0.0589 0.2494
31 ¢g22465736 SPAGS DownUp-UpUp 0.0614 0.2494
32 cgl2017722 1SG20 DownUp-UpUp 0.0614 0.2494
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123 cgl14258756 DownDown-UpDown 0.8602 0.926
124 cg08325929 GABRG3 DownUp-UpUp 0.8904  0.9335
125 cgl8554116 UpDown-DownDown 0.9238  0.9608
126 ¢g20899581 HIST1H3I DownUp-UpUp 0.9431 0.973
127  ¢g02367655 UpDown-DownDown 0.9574 0.98
128 ¢cg20899581 HISTIH4L DownUp-UpUp 0.9726  0.9878
129 ¢g02423044 UpDown-UpUp 0.9999  0.9999
130 cgl0169539 UpDown-DownDown 0.9923  0.9999

Note: Each color in the table represents one specific pattern genes belong to. e.g. genes in
blue color belong to the pattern UpUp-UpDown and genes in black color belong to the pattern
DownUp-UpUp.

2 FDR CONTROL

The false discovery rate (FDR) is a statistical approach used in multiple hypothesis testing to correct for
multiple comparisons. Benjamini and Hochberg| (1995) uses this formula as FDR

FDR =E[V/R| R > 0]P(R > 0) (S1)

where V' is the number of false discoveries, R is the number of discoveries i.e. rejections of the null
hypothesis and FDR is the expected value of proportions of false discoveries (/) among all discoveries
(R). To control FDR at level «, the Benjamini—Hochberg procedure (BH step-up procedure) works as
follows (Benjamini and Hochberg, [1995): Suppose that the p-values resulting from m tests are ordered that
P(1) S P@) < 0 < Py~ If we calculate

~

k= k- <a-k S2
arg lrgr}gagxm{ Py <o k/m} (S2)
then rejecting the null hypotheses corresponding to p(q), - - , Pk provides FDR = m0/m - a < «, where

my 1s the number of all true null hypotheses. If no p-value satisfies this inequality, then no hypothesis test
is called significant. Storey (2003) introduced a modified version of the FDR that allows to define g-values
which is a natural Bayesian posterior p-value. BACkPAy uses g-values to detect differential features.

3 COX REGRESSION MODEL

The Cox model is expressed by the hazard function denoted by A(t). Briefly, the hazard function can be
interpreted as the risk of dying at time ¢ (Bradburn et al., 2003)). In our study, it can be estimated as follow

h(t) = h()(t) eXp{lel} (S3)

where ¢ is the survival time, h(t) represents the estimated hazard function determined by variable X (e.g,
gene expression level), coefficient b; measures the impact of variable X; and hq(t) is baseline hazard
corresponding to the hazard if X; = 0. Based on the hazard function, the survival function can also be
derived, which represents the probability that a subject can survive beyond time T. The formula is

S(t) = exp {— /O t h(s)ds}. (S4)
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