Recommended Filters

When looking for simple differential expression, sorting by ascending on the factor p-values is ideal. This will find groups that are the most significantly
apart across all the contained genes. In the interest of finding groups that are less likely to be called by chance, it may be wise to filter to groups with a

minimum of 4 or 5 genes (Figure 1). Simple filters can be done using the interactive filter ( ) available from the button on the toolbar at the top of the
screen.

If there is more than one factor in the model, more complex criteria combining the factors can be specified using Tools>List Manager menu Advanced tab.
For example, to find categories that are significant and changed by at least two fold, make two criteria: one for a low p-value and the other for a minimum
of two fold change, and take the intersection of the two criteria.
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L 19 1672 cellular component A band 1.65095e-147 0.804342 5.36413e-173
2 16 32036 molecular function ~ myosin heavy chain binding 1.38283e-136 0.933468 8.03207e-147
3. 13 327 biological process biol negative regulation of ATPase activity 9,75946e-114 0.0768215 1.40132e-116
4. 19 61049 biological process cell growth involved in cardiac muscle cell development 6.05837e-108 0.000471338 1.546%9e-107
5. 19 86103 biological process =ceptor signaling pathway involved 7.47114e-106 0.0879833 5.513%e-154
6. 19 1765 biological process biol membrane raft assembly 3.97466e-101 0.0217477 8.731e-78
7. 14 32910 biological process regulation of transforming g th factor beta3 1.84784e-97 1.32945e-12 4.81069e-105
8. 14 14819 biological process regulation of skeletal musde contraction 3.76304e-36  0.213043 1.04825e-125
g, 19 374 cellular component  dense body 5.4894e-96 0.681028 4,3855e-93
10. 13 48739 biological process biol cardiac musde fiber development 1.28607e-94  0.010002 6.51857e-116

Figure 1. Top ten functional groups sorted by the Tissue p-value after filtering to a minimum five gene in the GO category. Note that most of the groups can
be directly related to the heart muscle

If the disruption (factor*gene interaction) is tested, the filters can become more complicated. The most pressing need for complex filters is that when
analyzing larger functional groups it is not expected that the entire functional group will behave the same. Looking back at Figure 1, notice how the low
values in column 7 are present because not every gene is equally differentially expressed even in the most differentially expressed of groups. That is,
when there is significant differential expression, it is likely that there will also be disruption as at least a single gene is likely participating in a role beyond
that of the functional group and will not follow the pattern of the rest of the group. This situation is expected and leads to a new type of filter.

Filtering for low p-values on the factor and then filtering for low p-values on the factor interacted with gene will find groups that are differentially expressed,
but contain at least a few genes that are either disrupted due to treatment, or simply are involved in additional functional groups beyond the scope of the
one being analyzed. This list often contains some of the more informative big picture functional groups.
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#ofgenes GOID type GO Description p-value(Tissue) |p-value(Subject) |Disruption(Tissue)
1 19 1672 cellular component A band 1.65095e-147 0.804342 5.36413e-173
2. 19 3015 biological process heart process 1.0358e-52 0.017172 1.96065e-156
<4 19 60047 biological process heart contraction 1.0358e-52 0.017172 1.96065e-156
4. 19 86103 biological process d receptor signaling pathwa olved  7.47114e-106 0.0879833 5.5139e-154
5. 16 32036 molecular function  myosin heavy chain binding 1.33283e-136 0.933468 8.03207e-147
6. 18 3016 biological process biol respiratory system process 8.37573e-09 0.930334 2.64821e-135
7. 18 51764 biological process actr sslink formatior 5.32534e-30  0.000493937 1.83026e-133

12 14883 biological process transition between fast and slow fibe 6.20657e-91 0.283707 6.66977e-130
9. 17 1538 biological process skeletal musde organ development 1.7576e-32 0.00107009 2.21752e-127
10. 14 14819 biological process regulation of skeletal musde contractio 3.76304e-96 0.213043 1.04825e-125

Figure 2. Top ten functional categories sorted by Disruption(Tissue) p-value after filtering to a minimum of five genes in the GO category. By prioritizing by
the disruption column this type of a list is more "big picture”
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If looking for disruption for groups which are not so much differentially expressed, but instead which express different genes for different treatments, filter
for low disruption p-values but for high factor p-values. As shown by Figure 2, large or diverse groups that are differentially expressed will often exhibit
significant disruption. In fact, a group that is differentially expressed but includes even a single gene that is not changed will have very significant
disruption. These situations are certainly notable, but are distracting if looking for functional groups that instead are uniquely patterned based on treatment.
By filtering out those groups with low p-values for the factor and then looking at the remaining groups with low p-values for disruption, groups observed
have usually very distinct patterns of expression (Figure 3).
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Figure 3. Top ten functional categories sorted by Disruption(Tissue) p-value after filtering to a minimum of five genes in the GO category and minimum
Tissue p-value of 0.3. This list is especially interesting, as using enrichment alone to detect such categories would require a lot of labour.

Additional Assistance

If you need additional assistance, please visit our support page to submit a help ticket or find phone numbers for regional support.
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