
1-mer
Original New All

mean var mean var mean var

CLADE 0.0003 2.03e-8 0.00698 7.43e-7 0.00728 6.59e-7

HMMScan 0 0 0.0002 3.57e-9 0.0002 3.57e-9

4-mer
Original New All

CLADE 0.023 1.3e-6 0.0076 4.47e-7 0.010 9.32e-7

HMMScan 0.007 4.4e-7 0.0002 1.07e-8 0.007 4.89e-7

S2 Table. FDR for domain predictions: comparison between CLADE and HMMScan tested on the two H0 hypothesis. FDR
computed for randomly generated domains under two H0 hypothesis testing (see the dataset description in section 4.3 of the article). Mean
and variance over 20 randomly generated sets of amino-acids sequences of false domain predictions realized by CLADE and HMMScan. FDR
values have been computed by considering that either a domain (All) or the original domain (Original), or a new domain (New) identified on
these randomly generated sequences is a false positive. Each set of random sequences is constructed from the 14 831 Pfam27 domain families
by reshu✏ing either amino-acids (1-mers) or quadruplets of amino-acids (4-mers).

E-values range MDP MDP DC

1e-60 60 28
1e-60 < Ev 1e-30 237 101
1e-30 < Ev  1e-15 455 218
1e-15 < Ev  1e-05 627 376
1e-05 < Ev  1 309 177

Total 1688 900

S3 Table. Multi-domain proteins on P. falciparum sequences For di↵erent E-value ranges we report the number of proteins predicted by
CLADE as having at least two domains (MDP), possibly two occurrences of the same domain. Also, we report the number of multi-domain
proteins that were predicted through local models coming from di↵erent clades (MDP DC). Notice that for these proteins, at least one prediction
was obtained with a clade di↵erent of Alveolata. Multi-domain proteins are counted according to the E-value of their higher confidence domain.

CLADE CLADEBEv

Improvement 29.88 10.27
Agreement on domain predictions 99.44 92.03

Agreement on domain architectures 99.11 98.90

S4 Table. Improvements and agreement of CLADE over HMMscan domain predictions on P. falciparum sequences
Based on the lists of domain predictions provided by CLADE (based on SVM) and CLADEBEv(based on best E-value), we report the
percentage improvement, agreement on domain predictions and agreement on domain architectures of these systems over HMMscan on
the full set of P. falciparum protein sequences. The improvement has been computed as X � Y/Y , where X is the total number of
domains predicted by CLADE or CLADEBEv and Y is the total number of domains predicted by HMMscan, at E-value  1. Percentage
of agreement on domain predictions is the proportion of domain predictions shared by HMMscan and CLADE/CLADEBEv. Percentage
of agreement on domain architectures is the proportion of domain architectures shared by HMMscan and CLADE/CLADEBEv. When
CLADE and HMMScan annotate a sequence with two domains belonging to the same Pfam clan, we say that the two systems agree.
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