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The revised DD dataset (RDD)

The training and testing sequences of the original DD dataset can be downloaded from http://ranger.uta.edu/~chgding/protein/. We found
that quite a number of sequences in this dataset were already updated in the latest release of SCOP database (release 1.75, June 2009,
http://scop.mrc-Imb.cam.ac.uk/scop/). Therefore, we revised the DD dataset based on the latest release of SCOP database. Consequently,
11 training domain sequences and 76 testing sequences were updated, and one domain (1BUCA1) was deleted. We use the following few
examples to explain why we made these updates.

The sequence of the domain “1CGT1” in the original DD dataset is given as follows:

>1GOF1

ASAP IGSATSRNNWAVTCDSAQSGNECNKAIDGNKDTFWHTFYGANGDPKPPHTYT IDMK
TTQNVNGLSMLPRQDGNQNGWIGRHEVYLSSDGTNWGSPVASGSWFADSTTKYSNFETRP
ARYVRLVAITEANGQPWTSITAEINVFQASSYTA

This domain was classified to the fold “IMMUNOGLOBUL IN-LIKE BELTA-SANDWICH” according to the original DD dataset.

However, we found a different sequence for the above domain in the PDB database, as can be seen from the following Figures SA1 and
SAZ2. the sequence for the above domain was not correct. This extracted from the PDB database (http://www.pdb.org/pdb/home/home.do).
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Figure SAl. The domain information and SCOP classification of the protein 1GOF. This webpage was retrieved from
http://www.pdb.org/pdb/explore/derivedData.do?structureld=1GOF#SCOP (as of 10 September 2010), which shows that the protein 1GOF
has three domains d1gofal, d1gofa2, and dlgofa3. These three domains are classified into three different folds. The first domain d1gofal
belongs to the fold “IMMUNOGLOBUL IN-LIKE BELTA-SANDWICH”, whose sequence can also be found in the PDB database, as shown
in Figure SA2.
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Figure SA2. The domain  sequences of the protein  1GOF. This page was retrieved  from
http://www.pdb.org/pdb/explore/remediatedSequence.do?structureld=1GOF (as of 10 September 2010), where we can see that the three
domains are marked by different colors. The sequence of the domain d1gofal appears at the bottom and is marked by red color; that is,

GNLATRPKITRTSTQSVKVGGRITISTDSSISKASLIRYGTATHTVNTDQRRIPLTLTNNGGNSYSFQVPSDSGVALPGYWMLF
VMNSAGVPSVASTIRVTQ.

It is easy to see that this sequence is different from the one given in the original DD training dataset; that is,

ASAP IGSA1SRNNWAVTCDSAQSGNECNKA IDGNKDTFWHTFYGANGDPKPPHTYT IDMKTTQNVNGLSMLPRQDGNQNGWIGR
HEVYLSSDGTNWGSPVASGSWFADSTTKYSNFETRPARYVRLVAITEANGQPWTSTAEINVFQASSYTA
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In fact, this is the sequence of the domain dlgofa2, which is classified into the fold “Galactose-binding domain-like”, instead of
“IMMUNOGLOBUL IN-LIKE BELTA-SANDWICH” as the original DD dataset indicates. In such a case, we will replace the domain se-
quence with the correct one in our revised DD dataset. Note that the three SCOP domains d1gofal, dlgofa2, and d1gofa3 have their se-
quences appeared NOT in the same order as their domain names suggest. So, we suspect that the discontinuous labeling of domain se-
quences had caused the sequence inconsistencies between the original DD dataset and the PDB database.

In addition, the domain 1BUCA1 was classified as the “4-HELICAL UP-AND-DOWN BUNDLE” in the original DD dataset. However,
according to the SCOP classification, there is no domain of this protein classified into this fold, as can be seen from Figure SA3. Therefore,
this protein is removed from the DD dataset.
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Figure SA3. The domain information and SCOP classification of the protein 1BUC. We can see that there are four domains for this protein,

but none of them belong to the fold “4-HEL1CAL UP-AND-DOWN BUNDLE".

In summary, there are 88 domain sequences in the original DD dataset updated, which account for 88/(311+383)=12.7% proportion. The
detailed comparisons are presented blow.

Appendix:

Comparison of sequences in SCOP release 1.50, 1.75 and the original DD dataset

For each domain below, the first sequence given is taken from the release 1.50 of SCOP and the second sequence from the release 1.75.
The sequence differences are highlighted in yellow color. The third sequence (in capital letter) is taken from the original DD dataset. Note
that, except for two domain sequences of 1SCUB2 and 3RUBL1, the first and the second sequence are identical. However, the third se-
quence is completely different from the first and second one.

Domains used in the original DD dataset for training

>1GOF1
>dlgof 1 2.1.1.5.1 (538-639) Galactose oxidase, C—terminal domain {Dactylium dendroides}
gnlatrpkitrtstqsvkvggritistdssiskaslirygtathtvntdqrripltltnn



ggnsysfqvpsdsgvalpgywml fvmnsagvpsvastirvtq

>dlgofal b.1.18.2 (A:538-639) Galactose oxidase, C—terminal domain {Dactylium dendroides [TaxId:
51321}

gnlatrpkitrtstqsvkvggritistdssiskaslirygtathtvntdqrripltltnn

ggnsysfqvpsdsgvalpgywml fvmnsagvpsvastirvtq

ASAP IGSAISRNNWAVTCDSAQSGNECNKAIDGNKDTFWHTFYGANGDPKPPHTYT IDMK
TTQNVNGLSMLPRQDGNQNGWIGRHEVYLSSDGTNWGSPVASGSWFADSTTKYSNFETRP
ARYVRLVAITEANGQPWTSIAEINVFQASSYTA

>1CGT1

>dlegt 1 2.1.1.5.4 (495-579) Cyclodextrin glycosyltransferase, domain E {Bacillus circulans,
different strains}

ettptighvgpvmgkpgnvvtidgrgfgstkgtvyfgttavtgaaitswedtqikvtips

vaagnyavkvaasgvnsnaynnfti

>dlcgtal b.1.18.2 (A:495-579) Cyclomaltodextrin glycanotransferase, domain D {Bacillus circulans,
different strains [TaxId: 1397]}

ettptighvgpvmgkpgnvvtidgrgfgstkgtvyfgttavtgaaitswedtqikvtips

vaagnyavkvaasgvnsnaynnfti

DPDTAVTNKQSFSTDVI1YQVFTDRFLDGNPSNNPTGAAYDATCSNLKLYCGGDWQGL INK
INDNYFSDLGVTALWISQPVENIFAT INYSGVTNTAYHGYWARDFKKTNPYFGTMADFQN
LITTAHAKGIKIVIDFAPNHTSPAMETDTSFAENGRLYDNGTLVGGYTNDTNGYFHHNGG
SDFSSLENGI'YKNLYDLADFNHNNAT I DKYFKDA 1KLWLDMGVDG IRVDAVKHMPLGWQK
SWMSS1YAHKPVFTFGEWFLGSAASDADNTDFANKSGMSLLDFRFNSAVRNVFRDNTSNM
YALDSMINSTATDYNQVNDQVTF IDNHDMDRFKTSAVNNRRLEQALAFTLTSRGVPALYY
GTEQYLTGNGDPDNRAKMPSFSKSTTAFNV ISKLAPLRKS

>10XY1

>dloxy 1 1.81.1.1.1 (1-109) Hemocyanin, N-terminal domain {Limulus polyphemus}
tlhdkqirichlfeqlssatvigdgdkhkhsdrlknvgklgpgaifscfhpdhleearhl
vevfweagdfndfieiakeartfvneglfafaaevavlhrddckglyvp

>dloxyal a.85.1.1 (A:1-109) Hemocyanin, N-terminal domain {Horseshoe crab (Limulus polyphemus)
[TaxId: 68507}

tlhdkqirichlfeqlssatvigdgdkhkhsdrlknvgklgpgaifscfhpdhleearhl
yvevfweagdfndfieiakeartfvneglfafaaevavlhrddckglyvp

TLHDKQIRICHLFEQLSSATVIGDGDKHKHSDRLKNVGKLQPGAIFSCFHPDHLEEARHL
YEVFWEAGDFNDF I EIAKEARTFVNEGLFAFAAEVAVLHRDDCKGLYVP

>1CGT3

>dlegt 4 3.1.7.1.4 (1-406) Cyclodextrin glycosyltransferase {Bacillus circulans}
dpdtavtnkgsfstdviyqvftdrfldgnpsnnptgaaydatcsnlklycggdwgglink
indnyfsdlgvtalwisqpvenifatinysgvtntayhgywardfkktnpyfgtmadfqgn
littahakgikividfapnhtspametdtsfaengrlydngtlvggytndtngyfhhngg
sdfsslengiyknlydladfnhnnatidkyfkdaiklwldmgvdgirvdavkhmplgwagk
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swmssiyahkpvftfgewflgsaasdadntdfanksgmslldfrfnsavrnvfrdntsnm
yvaldsminstatdyngvndgqvtfidnhdmdrfktsavnnrrleqalaftltsrgvpaiyy
gteqyltgngdpdnrakmpsfsksttafnvisklaplrksnpaiay

>dlcgtad c.1.8.1 (A:1-406) Cyclodextrin glycosyltransferase {Bacillus circulans, different
strains [TaxId: 1397]}

dpdtavtnkgsfstdviyqvftdrfldgnpsnnptgaaydatcsnlklycggdwgglink
indnyfsdlgvtalwisqpvenifatinysgvtntayhgywardfkktnpyfgtmadfqgn
littahakgikividfapnhtspametdtsfaengrlydngtlvggytndtngyfhhngg
sdfsslengiyknlydladfnhnnatidkyfkdaiklwldmgvdgirvdavkhmplgwgk
swmssiyahkpvftfgewflgsaasdadntdfanksgmslldfrfnsavrnvfrdntsnm
valdsminstatdyngvndqvtfidnhdmdrfktsavnnrrleqalaftltsrgvpaiyy
gteqyltgngdpdnrakmpsfsksttafnvisklaplrksnpaiay

ETTPTIGHVGPVMGKPGNVVTIDGRGFGSTKGTVYFGTTAVTGAAITSWEDTQIKVTIPS
VAAGNYAVKVAASGVNSNAYNNFTIL

>4ENL1

>d4enl 1 3.1.10.1.1 (142-436) Enolase {Baker s yeast (Saccharomyces cerevisiae)}
spyvlpvpflnvlnggshaggalalgefmiaptgaktfaealrigsevyhnlksltkkry
gasagnvgdeggvapniqtaeealdlivdaikaaghdgkvkigldcasseffkdgkydld

fknpnsdkskwl tgpgladlyhslmkrypivsiedpfaeddweawshffktagiqivadd
ltvtnpkriataiekkaadalllkvnqigtlsesikaaqdsfaagwgvmvshrsgetedt
fiadlvvglrtggiktgaparserlaklngllrieeelgdnavfagenfhhgdkl

>d4enlal c.1.11.1 (A:142-436) Enolase {Baker’ s yeast (Saccharomyces cerevisiae) [TaxId: 4932]}
spyvlpvpflnvlnggshaggalalgefmiaptgaktfaealrigsevyhnlksltkkry
gasagnvgdeggvapniqtaeealdlivdaikaaghdgkvkigldcasseffkdgkydld
fknpnsdkskwltgpgladlyhslmkrypivsiedpfaeddweawshffktagiqivadd
ltvtnpkriataiekkaadalllkvnqigtlsesikaaqdsfaagwgvmvshrsgetedt
fiadlvvglrtggiktgaparserlaklngllrieeelgdnavfagenfhhgdkl

AVSKVYARSVYDSRGNPTVEVELTTEKGVFRS IVPSGASTGVHEALEMRDGDKSKWMGKG
VLHAVKNVNDV IAPAFVKAN IDVSDQKAVDDFL I SLDGTANKSKLGANATLGVSLAASRA
AAAEKN

>2TMDA2

>d2tmda2 3.3.1.1.1 (490-645) Trimethylamine dehydrogenase, C—terminal domain {Escherichia coli}
rwntdgtnclthdpipgadaslpdql tpeqvmdgkkkigkrvvilnadtyfmapslaekl
ataghevtivsgvhlanymhftleypnmmrrlhelhveelgdhfcsriepgrmeiyniwg
dgskrtyrgpgvsprdantshrwiefdslvlvtgrh

>d2tmda2 c.3.1.1 (A:490-645) Trimethylamine dehydrogenase, C—terminal domain {Methylophilus me-
thylotrophus, w3al [TaxId: 17]}

rwntdgtnclthdpipgadaslpdql tpeqvmdgkkkigkrvvilnadtyfmapslaekl
ataghevtivsgvhlanymhftleypnmmrrlhelhveelgdhfcsriepgrmeiyniwg
dgskrtyrgpgvsprdantshrwiefdslvlvtgrh



QTKNKDSVLIVGAGPSGSEAARVLMESGYTVHLTDTAEKIGGHLNQVAALPGLGEWSYHR
DYRETQI TKLLKKNKESQLALGQKPMTADDVLQYGADKV I IATGARWRHSECTLWNELKA
RESEWAENDIKG1YL1GDAEAPRLIADATFTGHRVAREIEEANPQIAL

>1SCUB2

>dlscubl 3.16.3.1.2 (245-388) Succinyl-CoA synthetase, beta—chain, C-terminal domain {Escheri-
chia coli}

aaqwelnyvaldgnigcmvngaglamgtmdivklhggepanfldvgggatkervteafki
ilsddkvkavlvnifggivrcdliadgiigavaevgvnvpvvvrlegnnaelgakklads

glniiaakgltdaagqvvaavegk

>dlscubl c.23.4.1 (B:239-388) Succinyl—CoA synthetase, beta—chain, C—terminal domain {Escheri-
chia coli [TaxId: 562]}

dpreagaagwelnyvaldgnigemvngaglamgtmdivklhggepanfldvgggatkerv
teafkiilsddkvkavlvnifggivrcdliadgiigavaevgvnvpvvvrlegnnaelga

kkladsglniiaakgltdaagqvvaavegk

VGYACTTPREAEEAASK I GAGPWVVKCQVHAGGRGKAGGVKVVNSKED IRAFAENWLGKR
LVTYQTDANGQPVNQILVEAATDI

>2NADA2

>d2nada2 3.16.11.1.1 (1-147,336-391) Formate dehydrogenase {Pseudomonas sp. 101}
akvlcvlyddpvdgypktyarddlpkidhypggqtlptpkaidftpggllgsvsgelglr
kylesnghtlvvtsdkdgpdsvferelvdadvvisqgpfwpayltperiakaknlklalta
gigsdhvdlgsaidrnvtvaevtycnsXttltagaryaagtreilecffegrpirdeyli
vqggalagtgahsyskgnatggse

>d2nada2 c.23.12.1 (A:1-147,A:336-391) Formate dehydrogenase {Pseudomonas sp., strain 101 [TaxId:
3061}

akvlcevlyddpvdgypktyarddlpkidhypggqtlptpkaidftpggllgsvsgelglr
kylesnghtlvvtsdkdgpdsvferelvdadvvisqgpfwpayltperiakaknlklalta
gigsdhvdlgsaidrnvtvaevtycnsXttltagaryaagtreilecffegrpirdeyli

vqggalagtgahsyskgnatggse

NS ISVAEHVVMMILSLVRNYLPSHEWARKGGWN IADCVSHAYDLEAMHVGTVAAGRIGLA
VLRRLAPFDVHLHYTDRHRLPESVEKELNLTWHATREDMYPVCDVVTLNCPLHPETEHMI
NDETLKLFKRGAY IVNTARGKLCDRDAVARALESGRLAGYAGDVWFPQPAPKDHPWRTMP
YNGMTPHISG

>2NADA1

>d2nadal 3.2.1.4.1 (148-335) Formate dehydrogenase {Pseudomonas sp. 101}
isvaehvvmmilslvrnylpshewarkggwniadcvshaydleamhvgtvaagriglavl
rrlapfdvhlhytdrhrlpesvekelnltwhatredmypvedvvtlneplhpetehmind
etlklfkrgayivntargklcdrdavaralesgrlagyagdvwfpgpapkdhpwrtmpyn

gmtphisg

>d2nadal c.2.1.4 (A:148-335) Formate dehydrogenase {Pseudomonas sp., strain 101 [TaxId: 306]}
isvaehvvmmilslvrnylpshewarkggwniadcvshaydleamhvgtvaagriglavl
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rrlapfdvhlhytdrhrlpesvekelnltwhatredmypvedvvtlncplhpetehmind
etlklfkrgayivntargklcdrdavaralesgrlagyagdvwfpgpapkdhpwrtmpyn
gmtphisg

AKVLCVLYDDPVDGYPKTYARDDLPKIDHYPGGQTLPTPKAIDFTPGQLLGSVSGELGLR
KYLESNGHTLVVTSDKDGPDSVFERELVDADVV ISQPFWPAYLTPERIAKAKNLKLALTA
GIGSDHVDLQSAIDRNVTVAEVTYCTTLTAQARYAAGTREILECFFEGRPIRDEYLIVQG
GALA

>1TADC2

>dltadc2 3.31.1.7.12 (27-56, 178-344) Transducin (alpha subunit) {Bovine (Bos taurus)}
artvkllllgagesgkstivkgmkiihqdgXtgiietqfsfkdlnfrmfdvggqrserkk
wihcfegvtciifiaalsaydmvlveddevnrmheslhlfnsicnhryfattsivlflnk
kdvfsekikkahlsicfpdyngpntyedagnyikvqflelnmrrdvkeiyshmtcatdtq

nvkfvfdavtdiiikenl

>dltadc2 c.37.1.8 (C:27-56, C:178-344) Transducin (alpha subunit) {Cow (Bos taurus) [TaxId: 9913]}
artvkllllgagesgkstivkgmkiihqdgXtgiietqfsfkdlnfrmfdvggqrserkk
wihcfegvtciifiaalsaydmvlveddevnrmheslhlfnsicnhryfattsivlflnk
kdvfsekikkahlsicfpdyngpntyedagnyikvqflelnmrrdvkeiyshmtcatdtq

nvkfvfdavtdiiikenl

SLEECLEFIATTYGNTLQSILATVRAMTTLNIQYGDSARQDDARKLMHMADT IEEGTMPK
EMSD I IQRLWKDSG I1QACFDRASEYQLNDSAGYYLSDLERLVTPGYVPTEQDVLRSRVK

>1TSSA2 (the PDB ID in release 1.75 is updated as 2TSSA2)

>d2tssa? 4.13.7.1.3 (94-194) Toxic shock syndrome toxin-1 (TSST-1) {Staphylococcus aureus}
Iptpielplkvkvhgkdsplkywpkfdkkglaistldfeirhqltqihglyrssdktggy
wkitmndgstygsdlskkfeyntekppinideiktieaein

>d2tssa?2 d.15.6.1 (A:94-194) Toxic shock syndrome toxin-1 (TSST-1) {Staphylococcus aureus [TaxId:
12807}

Iptpielplkvkvhgkdsplkywpkfdkkglaistldfeirhqltqihglyrssdktggy
wkitmndgstygsdlskkfeyntekppinideiktieaein

DTFTNSEVLDNSLGSMRIKNTDGSISLI IFPSPYYSPAFTKGEKVDLNTKRTKKSQHTSE
GTYIHFQISGV

Domains used in the original DD dataset for testing

>10CTC1
>dloctel 1.4.1.1.5 (102-161) Oct—1 POU Homeodomain {Human (Homo sapiens)}
rkkrtsietnirvaleksflengkptseeitmiadqlnmekevirvwfenrrgkekrinp

>dloctcl a.4.1.1 (C:102-161) Oct—1 POU Homeodomain {Human (Homo sapiens) [TaxId: 9606]}
rkkrtsietnirvaleksflengkptseeitmiadqlnmekevirvwfenrrgkekrinp

DLEELEQFAKTFKQRRIKLGFTQGDVGLAMGKLYGNDFSQTT I SRFEALNLSFKNMCKLK
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PLLEKWLNDAE

>1SFE_1

>dlsfe 1 1.4.2.1.1 (93-176) Ada DNA repair protein {Escherichia coli}
gtafqqqvwgalrtipcgetvsyqqlanaigkpkavravasacaanklaivipchrvvrg
dgslsgyrwgvsrkaqllrreaen

>dlsfeal a.4.2.1 (A:93-176) Ada DNA repair protein {Escherichia coli [TaxId: 562]}
gtafqqqvwgalrtipcgetvsyqqlanaigkpkavravasacaanklaivipchrvvrg
dgslsgyrwgvsrkaqllrreaen

LAVRYALADCELGRCLVAESERGICAILLGDDDATL I SELQQMFPAADNAPADLMFQQHV
REVIASLNQRDTPLTLPLDIR

>1CGPA1

>dlcgpal 1.4.4.4.1 (138-205) Catabolite gene activator protein (CAP), C-terminal domain {Esche-
richia coli}

dvtgriaqtllnlakgpdamthpdgmgikitrqeigqivgesretvgrilkmledgnlis

ahgktivv

>dlcgpal a.4.5.4 (A:138-205) Catabolite gene activator protein (CAP), C-terminal domain {Esche-
richia coli [TaxId: 562]}

dvtgriagtllnlakgpdamthpdgmgikitrgeiggivgesretvgrilkmledgnlis

ahgktivv

PTLEWFLSHCHIHKYPSKSTLIHQGEKAETLYY IVKGSVAVL IKDEEGKEMILSYLNQGD
FIGELGLFEEGQERSAWVRAKTACEVAE I SYKKFRQL IQVNPD I LMRLSAQMARRLQVTS
EKVGNLAFL

>1XGSA1

>dlxgsal 1.4.4.21.1 (195-271) Methionine aminopeptidase, insert domain {Pyrococcus furiosus}
gqvievpptliymyvrdvpvrvagarfllakikreygtlpfayrwlgndmpegqlklalk

tlekagaiygypvlkei

>dlxgsal a.4.5.25 (A:195-271) Methionine aminopeptidase, insert domain f{Archaeon Pyrococcus fu-
riosus [TaxId: 2261]}

gqvievpptliymyvrdvpvrvagarfllakikreygtlpfayrwlgndmpegqlklalk

tlekagaiygypvlkei

MDTEKLMKAGE IAKKVREKATKLARPGMLLLELAES IEKMIMELGGKPAFPVNLSINEIA
AHYTPYKGDTTVLKEGDYLKIDVGVHIDGFIADTAVTVRVGMEEDELMEAAKEALNAAILS
VARAGVE IKELGKAIENE IRKRGFKP IVNLSGHKIERYKLHAGISIPN1YRPHDNYVLKE
GDVFAIEPFATIGARNGIVAQFEHT I IVEKDSVIVTTE

>1CD1A1
>dlcdlal 2.1.1.2.154 (186-279) CD1, beta2-microglobulin and alpha-3 domain {Mouse (Mus musculus)}
gekpvawlssvpssahghrqlvchvsgfypkpvwvmwmrgdgeqqgthrgdflpnadetw
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yvlgatldveageeaglacrvkhsslggqdiilyw

>dlcdlal b.1.1.2 (A:186-279) CD1, alpha-3 domain {Mouse (Mus musculus) [TaxId: 10090]}
gekpvawlssvpssahghrqlvchvsgfypkpvwvmwmrgdgeqqgthrgdflpnadetw
ylgatldveageeaglacrvkhsslggqdiilyw

NYTFRCLQMSSFANRSWSRTDSVVWLGDLQTHRWSNDSAT I SFTKPWSQGKLSNQQWEKL
QHMFQVYRVSFTRD I QELVKMMSPKEDYP 1 EIQLSAGCEMYPGNASESFLHVAFQGKYVV
RFWGTSWQTVPGAPSWLDLP IKVLNADQGTSATVQMLLNDTCPLFVRGLLEAGKSDLE

>1DLHAL

>dldlhal 2.1.1.2.156 (82-182) Class II MHC, C-terminal domains of alpha and beta chains {Human
HLA-dr1}

itnvppevtvltnspvelrepnvlicfidkftppvvnvtwlrngkpvttgvsetvflpre
dhlfrkfhylpflpstedvydcrvehwgldepllkhwefda

>dldlhal b.1.1.2 (A:82-182) Class II MHC alpha chain, C-terminal domain {Human (Homo sapiens),
HLA-DR group [TaxId: 9606]}

itnvppevtvltnspvelrepnvlicfidkftppvvnvtwlrngkpvttgvsetvflpre
dhlfrkfhylpflpstedvydcrvehwgldepllkhwefda

EEHVI 1QAEFYLNPDQSGEFMFDFDGDE I FHVDMAKKETVWRLEEFGRFASFEAQGALAN
IAVDKANLEIMTKRSNYTP

>1GOF_1

>dlgof 1 2.1.1.5.1 (538-639) Galactose oxidase, C—terminal domain {Dactylium dendroides}
gnlatrpkitrtstqsvkvggritistdssiskaslirygtathtvntdqrripltltnn

gegnsysfqvpsdsgvalpgywml fvmnsagvpsvastirvtq

>dlgofal b.1.18.2 (A:538-639) Galactose oxidase, C-terminal domain {Dactylium dendroides [TaxId:
51327}

gnlatrpkitrtstqsvkvggritistdssiskaslirygtathtvntdqrripltltnn

ggnsysfqvpsdsgvalpgywml fvmnsagvpsvastirvtq

ASAP IGSA1SRNNWAVTCDSAQSGNECNKA IDGNKDTFWHTFYGANGDPKPPHTYT IDMK
TTQNVNGLSMLPRQDGNQNGWIGRHEVYLSSDGTNWGSPVASGSWFADSTTKYSNFETRP
ARYVRLVAITEANGQPWTSITAEINVFQASSYTA

>10BA 1

>dlgba 1 2.1.1.5.2 (781-885) Bacterial chitobiase, c—terminal domain {Serratia marcescens}
gethfvdtqalekdwlrfanilgqrelakldkggvayrlpvpgarvaggkleanialpgl
gieystdggkqwqrydakakpavsgevqvrsvspdgkrysraekv

>dlgbaal b.1.18.2 (A:781-885) Bacterial chitobiase (N-acetyl-beta-glucoseaminidase), C-terminal
domain {Serratia marcescens [TaxId: 615]}
gethfvdtqalekdwlrfanilgqrelakldkggvayrlpvpgarvaggkleanialpgl
gieystdggkqwgrydakakpavsgevqvrsvspdgkrysraekv



DQQLVDQLSQLKLNVKMLDNRAGENGVDCAALGADWASCNRVLFTLSNDGQAIDGKDWVI
YFHSPRQTLRVDNDQFKIAHLTGDLYKLEPTAKFSGFPAGKAVE IPVVAEYWQLFRNDFL
PRWYATSGDAKPKMLANTDTEN

>1SVB 1

>dlsvb 1 2.1.1.5.3 (303-395) Envelope glycoprotein, domain III (C—terminal) {Tick—borne encepha—
litis virus, TBE}

tytmedktkftwkraptdsghdtvvmevtfsgtkperipvravahgspdvnvamlitpnp

tienngggfiemqlppgdniiyvgelshqwfagk

>dlsvbal b.1.18.4 (A:303-395) Envelope glycoprotein {Tick-borne encephalitis virus [TaxId:
11084]}

tytmedktkftwkraptdsghdtvvmevtfsgtkperipvravahgspdvnvamlitpnp
tienngggfiemqlppgdniiyvgelshqwfgk

SRCTHLENRDFVTGTQGTTRVTLVLELGGCVTITAEGKPSMDVWLDATYQENKIVYTVKV
EPHTGDYVAANETHSGRKTASFT ISSEKT I LTMGEYGDVSLLCRVASGPVAHIEGTKYHL
KSGHVTCEVGLEKLKM

>1CDG_1

>dlcdg 1 2.1.1.5.4 (496-581) Cyclodextrin glycosyltransferase, domain E {Bacillus circulans,
different strains}

tatptighvgpmmakpgvtitidgrgfgsskgtvyfgttavsgaditswedtgikvkipa

vaggnynikvanaagtasnvydnfev

>dlcdgal b.1.18.2 (A:496-581) Cyclomaltodextrin glycanotransferase, domain D {Bacillus circulans,
different strains [TaxId: 1397]}

tatptighvgpmmakpgvtitidgrgfgsskgtvyfgttavsgaditswedtqikvkipa

vaggnynikvanaagtasnvydnfev

APDTSVSNKQNFSTDVIYQIFTDRFSDGNPANNPTGAAFDGTCTNLRLYCGGDWQG I INK
INDGYLTGMGVTAIWISQPVENTYSTINYSGVNNTAYHGYWARDFKKTNPAYGT IADFQN
L TAAAHAKNIKV 1 IDFAPNHTSPASSDQPSFAENGRLYDNGTLLGGYTNDTQNLFHHNGG
TDFSTTENGIYKNLYDLADLNHNNSTVDVYLKDAIKMWLDLG IDG IRMDAVKHMPFGWQK
SFMAAVNNYKPVFTFGEWFLGVNEVSPENHKFANESGMSLLDFRFAQKVRQVFRDNTDNM
YGLKAMLEGSAADYAQVDDQVTF IDNHDMERFHASNANRRKLEQALAFTLTSRGVPAILYY
GTEQYMSGGTDPDNRARIPSFSTSTTAYQVIQKLAPLRKC

>1LLA 2

>dllla 3 2.1.1.5.10 (380-628) Hemocyanin, C-terminal domain {Horseshoe crab (Limulus polyphemus),
hemolymph}

pydhdvlnfpdiqvgdvtlharvdnvvhtfmreqgelelkhginpgnarsikaryyhldhe
pfsyavnvgnnsasdkhatvriflapkydelgneikadelrrtaieldkfktdlhpgknt
vvrhsldssvtlshgptfedllhgvglnehkseycscgwpshllvpkgnikgmeyhlfvm
1tdwdkdkvdgsesvacvdavsycgardhkypdkkpmgfpfdrpihtehisdfltnnmfi

kdikikfhe
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>d11laa3 b.1.18.3 (A:380-628) Arthropod hemocyanin, C-terminal domain {Horseshoe crab (Limulus
polyphemus) [TaxId: 6850]}

pydhdvlnfpdiqvgdvtlharvdnvvhtfmreqgelelkhginpgnarsikaryyhldhe
pfsyavnvgnnsasdkhatvriflapkydelgneikadelrrtaieldkfktdlhpgknt
vvrhsldssvtlshgptfedllhgvglnehkseycscgwpshllvpkgnikgmeyhlfvm
1tdwdkdkvdgsesvacvdavsycgardhkypdkkpmgfpfdrpihtehisdfltnnmfi

kdikikfhe

PVQE1FPDKF IPSAAINEAFKKAHVRPEFDESP ILVDVQDTGNILDPEYRLAYYREDVGI
NAHHWHWHLVYPSTWNPKYFGKKKDRKGELFYYMHQQMCARYDCERLSNGMHRMLPFNNF
DEPLAGYAPHLTHVASGKYYSPRPDGLKLRDLGD IEISEMVRMRER ILDSIHLGYVISED
GSHKTLDELHGTDILGALVESSYESVNHEYYGNLHNWGHVTMAR IHDPDGRFHEEPGVMS
DTSTSLRDPIFYNWHRFIDNIFHEYKNTLK

>1HC2_2 (the PDB ID in release 1.75 is updated as 1HC1)

>dlhel 3 2.1.1.5.11 (399-653) Hemocyanin, C—terminal domain {Spiny lobster (Panulirus interrup-
tus) |

ppythdnlefsgmvvngvaidgelitffdefqyslinavdsgeniedveinarvhrlnhn
eftykitmsnnndgerlatfriflcpiednngitltldearwfcieldkffgkvpsgpet
iersskdssvtvpdmpsfgslkegadnavngghdldlsayerscgipdrml Ipkskpegm
efnlyvavtdgdkdteghngghdyggthaqcgvhgeaypdnrplgyplerripdervidg

vsnikhvvvkivhhl

>dlhcla3d b.1.18.3 (A:399-653) Arthropod hemocyanin, C—terminal domain {Spiny lobster (Panulirus
interruptus) [TaxId: 6735]}

ppythdnlefsgmvvngvaidgelitffdefqyslinavdsgeniedveinarvhrlnhn
eftykitmsnnndgerlatfriflcpiednngitltldearwfcieldkffgkvpsgpet
iersskdssvtvpdmpsfgslkegadnavngghdldlsayerscgipdrml Ipkskpegm
efnlyvavtdgdkdteghngghdyggthaqcgvhgeaypdnrplgyplerripdervidg

vsnikhvvvkivhhl

PLYQITPHMFTNSEV IDKAYSAKMTQKPGTFNVSFTGTKKNREQRVAYFGED IGMN IHHV
TWHMDFPFWWEDSYGYHLDRKGELFFWVHHQLTARFDFERLSNWLDPVDELHWDRI IREG
FAPLTSYKYGGEFPVRPDN IHFEDVDGVAHVHDLEITESRIHEAIDHGY ITDSDGHTIDI
RQPKGIELLGDI IESSKYSSNVQYYGSLHNTAHVMLGRQGDPHGKFNLPPGVMEHFETAT
RDPSFFRLHKYMDN I FKKHTDSF

>1CLC 2

>dlcle 2 2.1.1.5.12 (35-134) CelD cellulase, N-terminal domain {Clostridium thermocellum}
ietkvsaakitenyqfdsrirlnsigfipnhskkatiaancstfyvvkedgtivytgtat
smfdndtketvyiadfssvneegtyylavpgvgksvnfki

>dlclca2 b.1.18.2 (A:35-134) CelD cellulase, N-terminal domain {Clostridium thermocellum [TaxId:
15151}

ietkvsaakitenyqfdsrirlnsigfipnhskkatiaancstfyvvkedgtivytgtat
smfdndtketvyiadfssvneegtyylavpgvgksvnfki

NVYEDAFKTAMLGMYLLRCGTSVSATYNGIHYSHGPCHTNDAYLDY INGQHTKKDSTKGW
HDAGDYNKYVVNAG I TVGSMFLAWEHFKDQLEPVALE IPEKNNS IPDFLDELKYEIDWIL
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TMQYPDGSGRVAHKVSTRNFGGF IMPENEHDERFFVPWSSAATADFVAMTAMAARIFRPY
DPQYAEKCINAAKVSYEFLKNNPANVFANQSGFSTGEYATVSDADDRLWAAAEMWETLGD
EEYLRDFENRAAQFSKKITEADFDWDNVANLGMFTYLLSERPGKNPALVQSIKDSLLSTAD
SIVRTSQNHGYGRTLGTTYYWGCNGTVVRQTMILQVANKISPNNDYVNAALDAISHVFGR
NYYNRSYVTGLGINPPMNPHDRRSGADG IWEPWPGYLVGGGWPGPKDWVYD IQDSYQTNEI
AITNWNAAL IYALAGFVNYN

>1BGLAL

>dlbglal 2.1.4.1.1 (220-333) beta—Galactosidase, domains 2 and 4 {Escherichia coli}
tqisdfhvatrfnddfsravleaevgmegelrdylrvtvslwqgetqvasgtapfggeii
derggyadrvtlrlnvenpklwsaeipnlyravvelhtadgtlieaeacdvgfr

>dlbglal b.1.4.1 (A:220-333) beta—-Galactosidase, domains 2 and 4 {Escherichia coli [TaxId: 562]}
tqisdfhvatrfnddfsravleaevgmcgelrdylrvtvslwggetqvasgtapfggeii
derggyadrvtlrlnvenpklwsaeipnlyravvelhtadgtlieaecacdvgfr

ITDSLAVVLQRRDWENPGVTQLNRLAAHPPFASWRNSEEARTDRPSQQLRSLNGEWRFAW
FPAPEAVPESWLECDLPEADTVVVPSNWQMHGYDAPIYTNVTYPITVNPPFVPTENPTGC
YSLTFNVDESWLQEGQTR I IFDGVNSAFHLWCNGRWVGYGQDSRLPSEFDLSAFLRAGEN
RLAVMVLRWSDGSYLEDQDMWRMSG I FRDVSLLHKP

>1BGLA2

>dlbgla2 2.1.4.1.1 (626-730) beta-Galactosidase, domains 2 and 4 {Escherichia coli}l
ffqfrlsgqtievtseylfrhsdnellhwmvaldgkplasgevpldvapqgkqlielpel
papesagqlwltvrvvgpnatawseaghisawqqwrlaenlsvtl

>dlbgla2 b.1.4.1 (A:626-730) beta—-Galactosidase, domains 2 and 4 {Escherichia coli [TaxId: 562]}
ffqfrlsgqtievtseylfrhsdnellhwmvaldgkplasgevpldvapggkglielpel
papesagqlwltvrvvgpnatawseaghisawggwrlaenlsvtl

TTQISDFHVATRFNDDFSRAVLEAEVQMCGELRDYLRVTVSLWQGETQVASGTAPFGGEI
IDERGGYADRVTLRLNVENPKLWSAEIPNLYRAVVELHTADGTLIEAEACDVGFR

>1BHGA1

>dlbhgal 2.1.4.1.2 (226-328) beta—-Glucuronidase {Human (Homo sapiens)}
tyidditvttsveqdsglvnyqgisvkgsnlfklevrlldaenkvvangtgtqgqlkvpgyv
slwwpylmherpaylyslevgltaqtslgpvsdfytlpvgirt

>dlbhgal b.1.4.1 (A:226-328) beta—Glucuronidase {Human (Homo sapiens) [TaxId: 9606]}
tyidditvttsveqdsglvnygisvkgsnlfklevrlldaenkvvangtgtqgqlkvpgyv
slwwpylmherpaylyslevqltaqtslgpvsdfytlpvgirt

GLQGGMLYPQESPSRECKELDGLWSFRADFSDNRRRGFEEQWYRRPLWESGPTVDMPVPS
SEND ISQDWRLRHFVGWVWYEREV ILPERWTQDLRTRVVLRIGSAHSYATVWVNGVDTLE
HEGGYLPFEADISNLVQVGPLPSRLRITIAINNTLTPTTLPPGTIQYLTDTSKYPKGYFV
QNTYFDFFNYAGLQRSVLLYTTP

>1GGTA2
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>dlggta2 2.1.5.1.1 (516-627) Coagulation factor XIII, two C-terminal domains {Human (Homo sa-
piens), blood}

snvdmdfevenavlgkdfklsitfrnnshnrytitaylsanitfytgvpkaefkketfdv
tleplsfkkeavliqgageymgglleqaslhffvtarinetrdvlakgkstvl

>dlggta2 b.1.5.1 (A:516-627) Transglutaminase, two C-terminal domains {Human (Homo sapiens),
blood isozyme [TaxId: 9606]}

snvdmdfevenavlgkdfklsitfrnnshnrytitaylsanitfytgvpkaefkketfdv
tleplsfkkeavliqageymgglleqaslhffvtarinetrdvlakgkstvl

VYLDNEKEREEYVLNDIGVIFYGEVND IKTRSWSYGQFEDG I LDTCLYVMDRAQMDLSGR
GNP IKVSRVGSAMVNAKDDEGVLVGSWDNI1YAYGVPPSAWTGSVDILLEYRSSENPVRYG
QCWVFAGVFNTFLRCLGIPARIVTNYFSAHDNDANLQMD I FLEEDGNVNSKLTKDSVWNY
HCWNEAWMTRPDLPVGFGGWQAVDSTPQENSDGMYRCGPASVQA I KHGHVCFQFDAPFVF
AEVNSDLI1Y ITAKKDGTHVVENVDATHIGKLIVTKQIGGDGMMD I TDTYKFQEGQEEERL
ALETALMYGAKKPLNTEGVMKSR

>1GGTA3

>dlggtad 2.1.5.1.1 (628-729) Coagulation factor XIII, two C—terminal domains {Human (Homo sa—
piens), blood}

tipeiiikvrgtqvvgsdmtvtveftnplketlrnvwvhldgpgvtrpmkkmfreirpns
tvqweeverpwvsghrkliasmssdslrhvygeldvqiqrrp

>dlggta3 b.1.5.1 (A:628-729) Transglutaminase, two C-terminal domains {Human (Homo sapiens),
blood isozyme [TaxId: 9606]}

tipeiiikvrgtqvvgsdmtvtveftnplketlrnvwvhldgpgvtrpmkkmfreirpns
tvgweeverpwvsghrkliasmssdslrhvygeldvgiqrrp

SNVDMDFEVENAVLGKDFKLS ITFRNNSHNRYT ITAYLSANITFYTGVPKAEFKKETFDV
TLEPLSFKKEAVL1QAGEYMGQLLEQASLHFFVTARINETRDVLAKQKSTVLTIP

>4KBPA1

>d4kbpal 2.1.11.1.1 (9-120) Purple acid phosphatase, N-terminal domain {Kidney bean (Phaseolus
vulgaris) }

rdmpldsdvfrvppgynapqqvhitqgdlvgramiiswvtmdepgssavrywsekngrkr
iakgkmstyrffnyssgfihhttirklkyntkyyyevglrnttrrfsfitpp

>d4kbpal b.1.12.1 (A:9-120) Purple acid phosphatase, N-terminal domain {Kidney bean (Phaseolus
vulgaris) [TaxId: 3885]}

rdmpldsdvfrvppgynapgqvhitqgdlvgramiiswvtmdepgssavrywsekngrkr
iakgkmstyrffnyssgfihhttirklkyntkyyyevglrnttrrfsfitpp

APQQVHITQGDLVGRAMI I SWTMDEPGSSAVRYWSEKNGRKR IAKGKMSTYRFFNYSSG
FIHHTTIRKLKYNTKYYYEVGLRNTTRRFSFITPPQT

>10CCB1

>dlocebl 2.5.1.2.2 (91-227) Cytochrome ¢ oxidase {Bovine (Bos taurus)}
nnpsltvktmghgwywsyeytdyedlsfdsymiptselkpgelrllevdnrvvlpmemti
rmlvssedvlhswavpslglktdaipgrlngttlmssrpglyygqeseicgsnhsfmpiv
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lelvplkyfekwsasml

>dlocebl b.6.1.2 (B:91-227) Cytochrome ¢ oxidase {Cow (Bos taurus) [TaxId: 9913]}
nnpsltvktmghgwywsyeytdyedlsfdsymiptselkpgelrllevdnrvvlpmemti
rmlvssedvlhswavpslglktdaipgrlngttlmssrpglyygqgcseicgsnhsfmpiv

lelvplkyfekwsasml

MAYPMQLGFQDATSP IMEELLHFHDHTLMIVFLISSLVLY I 1 SLMLTTKLTHTSTMDAQE
VETIWTILPATILILIALPSLRILYMMDEIN

>1KIT 2

>dlkit 2 2.28.1.8.1 (347-543) Vibrio cholerae sialidase, N-terminal and insertion domains {Vi-
brio cholerae}

dvtdgvkersfqiagwggselyrrntslnsqqdwgsnakirivdgaanqiqvadgsrkyv
vtlsidesgglvanlngvsapiilgsehakvhsfhdyelqysalnhtttlfvdggqittw
agevsgenniqfgnadaqidgrlhvgkivltqgghnlvefdafylaqqtpevekdleklg

wtkiktgntmslygnas

>dlkita2 b.29.1.8 (A:347-543) Vibrio cholerae sialidase, N-terminal and insertion domains {Vi-
brio cholerae [TaxId: 666]}

dvtdgvkersfqiagwggselyrrntslnsqqdwgsnakirivdgaanqiqvadgsrkyv
vtlsidesgglvanlngvsapiilgsehakvhsfhdyelqysalnhtttlfvdggqittw
agevsgenniqfgnadaqidgrlhvgkivltqgghnlvefdafylaqqtpevekdleklg

wtkiktgntmslygnas

QGDVIFRGPDRIPSIVASSVTPGVVTAFAEKRVGGGDPGALSNTND I ITRTSRDGGITWD
TELNLTEQINVSDEFDFSDPRP 1YDPSSNTVLVSYARWPTDAAQNGDR IKPWMPNGIFYS
VYDVASGNWQAP IDVTDQVKNASVNPGPGHG I TLTRQQN ISGSQNGRL 1 YPATVLDRFFL
NVMS1YSDDGGSNWQTGSTLP IPFRWKSSSILETLEPSEADMVELQNGDLLLTARLDFNQ
IVNGVNYSPRQQFLSKDGG I TWSLLEANNANVFSNISTGTVDASITRFEQSDGSHFLLFT
NPQGNPAGTNGRQNLGLWFSFDEGVTWKGP 1QLVNGASAYSDI'YQLDSENAIVIVETDNS
NMRILRMPITLLKQKLTLSQN

>1BIA_2

>dlbia 2 2.32.1.1.1 (271-317) Biotin repressor/biotin holoenzyme synthetase, C-terminal domain
{Escherichia coli}

finrpvkliigdkeifgisrgidkqgallleqdgiikpwmggeislr

>dlbiaa2 b.34.1.1 (A:271-317) Biotin repressor/biotin holoenzyme synthetase, C-terminal domain
{Escherichia coli [TaxId: 562]}

finrpvkliigdkeifgisrgidkqgallleqdgiikpwmggeislr
QLLNAKQILGQLDGGSVAVLPVIDSTNQYLLDRIGELKSGDACIAEYQQAGSPFGANLYL
SMFWRLEQPAAAIGLSLVIGIVMAEVLRKLGADKVRVKWPNDLYLQDRKLAGILVELTGA

AQIVIGAGINMAMWITLQEAGINLDRNTLAAML IRELRAALELFEQEGLAPYLSRWEKLD
N

>1PRTB1
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>dlprtbl 2.38.2.1.6 (90-199) Pertussis toxin S2/S3 subunits, C-terminal domain {Bordetella per-
tussis}

ttrntggpatdhyysnvtatrllsstnsrlcavfvrsggpvigactspydgkywsmysrl
rkmlyliyvagisvrvhvskeeqyydyedatfetyaltgisicnpgsslc

>dlprtbl b.40.2.1 (B:90-199) Pertussis toxin S2/S3 subunits, C-terminal domain {Bordetella per-
tussis [TaxId: 520]}

ttrntggpatdhyysnvtatrllsstnsrlcavfvrsggpvigactspydgkywsmysrl
rkmlyliyvagisvrvhvskeeqyydyedatfetyaltgisicnpgsslc

GIVIPPQEQITQHGSPYGRCANKTRALTVAELRGSGDLQEYLRHVTRGWSIFALYDGTYL
GGEYGGV IKDGTPGGAFDLKTTFCIM

>1ESFA1

>dlesfal 2.38.2.2.1 (1-120) Staphylococcal enterotoxin A, SEA {Staphylococcus aureus}
sekseeinekdlrkkselqgtalgnlkqiyyynekaktenkeshdqflghtilfkgfftd
hswyndllvdfdskdivdkykgkkvdlygayygyqcaggtpnktacmyggvtlhdnnrlt

>dlesfal b.40.2.2 (A:1-120) Staphylococcal enterotoxin A, SEA {Staphylococcus aureus [TaxId:
12807}

sekseeinekdlrkkselqgtalgnlkqiyyynekaktenkeshdqflghtilfkgfftd
hswyndl1lvdfdskdivdkykgkkvdlygayygyqcaggtpnktacmyggvtlhdnnrlt

YNEKAKTENKESHDQFLQHT ILFKGFFTYNDLLVDFDSKD IVDKYKGKKVDLYGAYYGYQ
CAGGTPNKTACMYGGVTLH

>1SE4 1

>dlse4 1 2.38.2.2.4 (1-121) Staphylococcal enterotoxin B, SEB {Staphylococcus aureus}
esqpdpkpdelhksskftglmenmkvlyddnhvsainvksidqflyfdliysikdtklgn
ydnvrvefknkdladkykdkyvdvfganyyyqcyfskktndinshqtdkrktcmyggvte

h

>dlsedal b.40.2.2 (A:1-121) Staphylococcal enterotoxin B, SEB {Staphylococcus aureus [TaxId:
12807}

esqpdpkpdelhksskftglmenmkvlyddnhvsainvksidqflyfdliysikdtklgn
ydnvrvefknkdladkykdkyvdvfganyyyqcyfskktndinshqtdkrktcmyggvte

h

HVSAINVKS IDQFLYFDL1YSIKDTKLGNYDNVRVEFKNKDLADKYKDKYVDVFGANYYY
QCYFSKKTND INSHQTDKRKTCMYGGVTEH

>1CUK_3

>dlcuk 3 2.38.4.2.1 (1-64) DNA helicase RuvA subunit, N-terminal domain {Escherichia coli}
migrlrgiiiekgpplvlievggvgyevhmpmtcfyelpeagqeaivfthfvvredaqll

ygfn

>dlcuka3 b.40.4.2 (A:1-64) DNA helicase RuvA subunit, N-terminal domain {Escherichia coli [TaxId:
5621}
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migrlrgiiiekgpplvlievggvgyevhmpmtcfyelpeagqeaivfthfvvredaqll
ygfn

TDDAEQEAVARLVALGYKPQEASRMVSKIARPDASSETL IREALRAAL

>1CKMAL

>dlckmal 2.38.4.6.1 (239-327) RNA guanylyltransferase (mRNA capping enzyme) {Chlorella virus,
PBCV-1}

thhtidfiimsedgtigifdpnlrknvpvgkldgyynkgsivecgfadgtwkyiqgrsdk

ngandrltyektllnieenitidelldlf

>dlckmal b.40.4.6 (A:239-327) RNA guanylyltransferase (mRNA capping enzyme) {Chlorella virus
PBCV-1 [TaxId: 105061}

thhtidfiimsedgtigifdpnlrknvpvgkldgyynkgsivecgfadgtwkyiqgrsdk

nqgandrltyektllnieenitidelldlf

NITTERAVLTLNGLQIKLHKVVGESRDD I VAKMKDLAMDDHKFPRLPGPDG IRFMMFFTR
VFGFKVCT I IDRAMTVYLLPFKNIPRVLFQGS I FDGELCVD IVEKKFAFVLFDAVVVSGV
TVSQMDLASRFFAMKRSLKEFKNVPEDPAILRYKE

>1CDG_4

>dlcdg 4 3.1.7.1.4 (1-406) Cyclodextrin glycosyltransferase {Bacillus circulans}
apdtsvsnkqnfstdviyqiftdrfsdgnpannptgaafdgtctnlrlycggdwggiink
indgyltgmgvtaiwisqpveniysiinysgvnntayhgywardfkktnpaygtiadfqgn
liaaahaknikviidfapnhtspassdgpsfaengrlydngtllggytndtgnlfhhngg
tdfsttengiyknlydladlnhnnstvdvylkdaikmwldlgidgirmdavkhmpfgwagk
sfmaavnnykpvftfgewflgvnevspenhkfanesgmslldfrfagkvrqvfrdntdnm
vglkamlegsaadyaqvddqvtfidnhdmerfhasnanrrkleqalaftltsrgvpaiyy
gteqymsggtdpdnraripsfststtayqvigklaplrkenpaiay

>dlcdgad c.1.8.1 (A:1-406) Cyclodextrin glycosyltransferase {Bacillus circulans, different
strains [TaxId: 1397]}

apdtsvsnkgnfstdviyqiftdrfsdgnpannptgaafdgtctnlrlycggdwggiink
indgyltgmgvtaiwisqpveniysiinysgvnntayhgywardfkktnpaygtiadfqgn
liaaahaknikviidfapnhtspassdgpsfaengrlydngtllggytndtqnlfhhngg
tdfsttengiyknlydladlnhnnstvdvylkdaikmwldlgidgirmdavkhmpfgwagk
sfmaavnnykpvftfgewflgvnevspenhkfanesgmslldfrfagkvrqvfrdntdnm
yglkamlegsaadyaqvddqvtfidnhdmerfhasnanrrkleqalaftltsrgvpaiyy
gteqymsggtdpdnraripsfststtayqvigklaplrkenpaiay

SGDQVSVRFVVNNATTALGQNVYLTGSVSELGNWDPAKATGPMYNQVVYQYPNWYYDVSV
PAGKT I EFKFLKKQGSTVTWEGGSNHTFTAPSSGTAT INVNWQ

>1PPI_2

>dlppi 2 3.1.7.1.8 (1-403) Animal alpha—amylase {Porcine (Sus scrofa)}
gyvapqtgsgrtsivhlfewrwvdialecerylgpkgfggvqvsppnenvvvtnpsrpwwe
rygpvsyklctrsgnenefrdmvtrennvgvriyvdavinhmegsgaaagtgttegsycen
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pgsrefpavpysawdfndgkcktasggiesyndpyqvrdcqlvglldlalekdyvrsmia
dylnklidigvagfridaskhmwpgdikavldklhnlntnwfpagsrpfifqevidlgge
aiksseyfgngrvtefkygaklgtvvrkwsgekmsylknwgegwgfmpsdralvfvdnhd
nqrghgaggssiltfwdarlykvavgfmlahpygftrvmssyrwarnfvngedvndwigp
pnnngvikevtinadttcgndwvcehrwreirnmvwfrnvvdg

>dlppia2 c.1.8.1 (A:1-403) Animal alpha—amylase {Pig (Sus scrofa) [TaxId: 98231}
qyvapqtqgsgrtsivhlfewrwvdialecerylgpkgfggvqvsppnenvvvtnpsrpwwe
rygpvsyklctrsgnenefrdmvtrennvgvriyvdavinhmegsgaaagtgttegsyen
pgsrefpavpysawdfndgkcktasggiesyndpyqvrdcqlvglldlalekdyvrsmia
dylnklidigvagfridaskhmwpgdikavldklhnlntnwfpagsrpfifqgevidlgge
aiksseyfgngrvtefkygaklgtvvrkwsgekmsylknwgegwgfmpsdral vfvdnhd
nqrghgaggssiltfwdarlykvavgfmlahpygftrvmssyrwarnfvngedvndwigp
pnnngvikevtinadttcgndwvecehrwreirnmvwfrnvvdg

EPFANWWDNGSNQVAFGRGNRGF I'VFNNDDWQLSSTLQTGLPGGTYCDV ISGDKVGNSCT
GIKVYVSSDGTAQFS I SNSAEDPFIATHAESKL

S2AAA 2

>d2aaa 2 3.1.7.1.11 (1-381) Fungal alpha—amylases {Aspergillus niger, acid amylase}
lsaaswrtqsiyflltdrfgrtdnsttatentgneiycggswqggiidhldyiegmgftai
wispiteqlpqdtadgeayhgywqgkiydvnsnfgtadnlkslsdalhargmylmvdvvp
dhmgyagngndvdysvfdpfdsssyfhpyclitdwdnltmvedcwegdtivslpdldtte
tavrtiwydwvadlvsnysvdglridsvlevgpdffpgynkasgvycvgeidngnpasde
pygkvldgvlnypiywgllyafesssgsisnlynmiksvasdcsdptllgnfienhdnpr
fakytsdysqaknvlsyiflsdgipivyageeghyaggkvpynreatwlsgydtsaelyt

wiattnairklaiaadsayit

>d2aaaa? c.1.8.1 (A:1-381) Fungal alpha—amylases {Aspergillus niger, acid amylase [TaxId: 5061]}
lsaaswrtqsiyflltdrfgrtdnsttatecntgneiycggswqggiidhldyiegmgftai
wispiteqlpqdtadgeayhgywqgkiydvnsnfgtadnlkslsdalhargmylmvdvvp
dhmgyagngndvdysvfdpfdsssyfhpyclitdwdnltmvedcwegdtivslpdldtte
tavrtiwydwvadlvsnysvdglridsvlevgpdffpgynkasgvycvgeidngnpasde
pygkvldgvlnypiywgllyafesssgsisnlynmiksvasdcsdptllgnfienhdnpr
fakytsdysqgaknvlsyiflsdgipivyageeghyaggkvpynreatwlsgydtsaelyt

wiattnairklaiaadsayit

ADSAY I TYANDAFYTDSNT IAMAKGTSGSQV I TVLSNKGSSGSSYTLTLSGSGYTSGTKL
IEAYTCTSVTVDSSGD I PVPMASGLPRVLLPASVVDSSSLCG

>1JDC 2

>dljde 2 3.1.7.1.15 (1-357) G4-amylase (1,4-alpha-D-glucan maltotetrahydrolase) {Pseudomonas
stutzeri}

dgagkspnavryhggdeiilqggfhwnvvreapndwynilrqqaatiaadgfsaiwmpvpw
rdfsswsdgsksgggegyfwhdfnkngrygsdaqlrqaasal ggagvkv]ydvvpnhmnr
gypdkeinlpagqgfwrndcadpgnypndeddgdrfiggdadlntghpqvygmfrdeftn
lrsqygaggfrfdfvrgyapervnswmtdsadnsfcevgqglwkgpseypnwdwrntaswqq
iikdwsdrakcepvfdfalkermgngsiadwkhglngnpdprwrevavtfvdnhdtgyspg
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qnggghhwalqdglirqayayiltspgtpvvywdhmydwgygdfirqliqvrraagv

>dljdca2 c.1.8.1 (A:1-357) G4-amylase (1,4-alpha-D-glucan maltotetrahydrolase) {Pseudomonas
stutzeri [Taxld: 316]}

dgagkspnavryhggdeiilqgfhwnvvreapndwynilrqgaatiaadgfsaiwmpvpw
rdfsswsdgsksgggegyfwhdfnkngrygsdaqlrqaasal ggagvkvlydvvpnhmnr
gypdkeinlpagqgfwrndcadpgnypndeddgdrfiggdadlntghpqvygmfrdeftn
lrsqygaggfrfdfvrgyapervnswmtdsadnsfcvgqglwkgpseypnwdwrntaswqq
iikdwsdrakcpvfdfalkermgngsiadwkhglngnpdprwrevavtfvdnhdtgyspg
qnggghhwalqdglirqayayiltspgtpvvywdhmydwgygdfirqliqvrraagyv

RADSAISFHSGYSGLVATVSGSQQTLVVALNSDLGNPGQVASGSFSEAVNASNGQVRVWR

>1AMY_2

>dlamy 2 3.1.7.1.16 (1-346) Plant alpha—amylase {Barley (Hordeum vulgare), seeds, AMY2 isozyme}
qvlfqgfnweswkhnggwynflmgkvddiaaagithvwlppasgsvaeqgympgrlydld
askygnkaqglksligalhgkgvkaiadivinhrtaehkdgrgiycifeggtpdarldwgp
hmicrddrpyadgtgnpdtgadfgaapdidhlnlrvgkelvewlnwlkadigfdgwrfdf
akgysadvakiyidrsepsfavaeiwtslayggdgkpnlngdghrqelvnwvdkvggkgp
attfdfttkgilnvavegelwrlrgtdgkapgmigwwpakavtfvdnhdtgstqhmwpfp
sdrvmggyayilthpgtpcifydhffdwglkeeidrlvsvrtrhgi

>dlamya2 c.1.8.1 (A:1-346) Plant alpha—amylase {Barley (Hordeum vulgare), seeds, AMY2 isozyme
[TaxId: 45137}

qvlfggfnweswkhnggwynflmgkvddiaaagithvwlppasgsvaeqgympgrlydld
askygnkaqglksligalhgkgvkaiadivinhrtaehkdgrgiycifeggtpdarldwgp
hmicrddrpyadgtgnpdtgadfgaapdidhlnlrvgkelvewlnwlkadigfdgwrfdf
akgysadvakiyidrsepsfavaeiwtslayggdgkpnlngdghrqelvnwvdkvggkgp
attfdfttkgilnvavegelwrlrgtdgkapgmigwwpakavtfvdnhdtgstghmwpfp
sdrvmggyayilthpgtpcifydhffdwglkeeidrlvsvrtrhgi

IHNESKLQI ITEADADLYLAE IDGKV IVKLGPRYDVGNL I PGGFKVAAHGNDYAVWEKI

>1BGLAS

>dlbglab 3.1.7.3.13 (334-625) beta-Galactosidase, domain 3 {Escherichia coli}
evriengllllngkpllirgvnrhehhplhgqvmdeqtmvgdillmkgnnfnavreshyp
nhplwytlcdryglyvvdeaniethgmvpmnrltddprwlpamservtrmvgrdrnhpsv
iiwslgnesghganhdalyrwiksvdpsrpvgyegggadttatdiicpmyarvdedgpfp
avpkwsikkwlslpgetrplilceyahamgnslggfakywqgafrqyprlqggfvwdwvdg
slikydengnpwsayggdfgdtpndrqfemnglvfadrtphpal teakhqqq

>dlbglab c.1.8.3 (A:334-625) beta—Galactosidase, domain 3 {Escherichia coli [TaxId: 562]}
evriengllllngkpllirgvnrhehhplhggvmdeqtmvgdillmkgnnfnavreshyp
nhplwytledryglyvvdeaniethgmvpmnrltddprwlpamservtrmvqrdrnhpsv
iiwslgnesghganhdalyrwiksvdpsrpvqyegggadttatdiicpmyarvdedgpfp
avpkwsikkwlslpgetrplilceyahamgnslggfakywqgafrqyprlqggfvwdwvdg
slikydengnpwsayggdfgdtpndrqfemnglvfadrtphpal teakhqqq
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PAASHAIPHLTTSEMDFC I ELGNKRWQFNRQSGFLSQMW I GDKKQLLTPLRDQFTRAPLD
NDIGVSEATR IDPNAWVERWKAAGHYQAEAALLQCTADTLADAVLITTAHAWQHQGKTLF
ISRKTYRIDGSGQMAITVDVEVASDTPHPARIGLNCQLAQVAERVNWLGLGPQENYPDRL
TAACFDRWDLPLSDMYTPYVFPSENGLRCGTRELNYGPHQWRGDFQFNISRYSQQQLMET
SHRHLLHAEEGTWLN IDGFHMG I GGDDSWSPSVSAEFQLSAGRYHYQLVWCQK

>1EBHA1

>dlebhal 3.1.10.1.1 (142-436) Enolase {Baker s yeast (Saccharomyces cerevisiae)}
spyvlpvpflnvlnggshaggalalgefmiaptgaktfaealrigsevyhnlksltkkry
gasagnvgdeggvapniqtaeealdlivdaikaaghdgkvkigldcasseffkdgkydld
fknpnsdkskwltgpgladlyhsImkrypivsiedpfaeddweawshffktagiqivadd
ltvtnpkriataiekkaadalllkvnqigtlsesikaaqdsfaagwgvmvshrsgetedt
fiadlvvglrtggiktgaparserlaklngllrieeelgdnavfagenfhhgdkl

>dlebhal c.1.11.1 (A:142-436) Enolase {Baker s yeast (Saccharomyces cerevisiae) [TaxId:

spyvlpvpflnvlnggshaggalalgefmiaptgaktfaealrigsevyhnlksltkkry
gasagnvgdeggvapniqtaeealdlivdaikaaghdgkvkigldcasseffkdgkydld
fknpnsdkskwltgpgladlyhslmkrypivsiedpfaeddweawshffktagiqivadd
Itvtnpkriataiekkaadalllkvngigtlsesikaaqdsfaagwgvmvshrsgetedt
fiadlvvglrtgqiktgaparserlaklngllrieeelgdnavfagenfhhgdkl

AVSKVYARSVYDSRGNPTVEVELTTEKGVFRS IVPSGASTGVHEALEMRDGDKSKWMGKG
VLHAVKNVNDV IAPAFVKAN IDVKDQKAVDDFL I SLDGTANKSKLGANATLGVSLAASRA
AAAEKN

>2MNR_1

>d2mnr 1 3.1.10.2.3 (133-359) Mandelate racemase {Pseudomonas putida}
pvgaydshsldgvklateravtaaelgfravktkigypaldqdlavvrsirqavgddfgi
mvdyngsldvpaaikrsqalqgegvtwieeptlghdyeghqrigsklnvpvgmgenwlgp

eemfkal sigacrlampdamkiggvtgwirasalaqqfgipmsshlfqgeisahllaatpt
ahwlerldlagsvieptltfeggnavipdlpgvgiiwrekeigkylv

>d2mnral c.1.11.2 (A:133-359) Mandelate racemase {Pseudomonas putida [TaxId: 303]}
pvgaydshsldgvklateravtaaelgfravktkigypaldqdlavvrsirqavgddfgi
mvdyngsldvpaaikrsqalqgegvtwieeptlghdyeghqrigsklnvpvgmgenwlgp
eemfkalsigacrlampdamkiggvtgwirasalaqqfgipmsshlfgeisahllaatpt
ahwlerldlagsvieptltfeggnavipdlpgvgiiwrekeigkylv

EVLITGLRTRAVNVPLAYPVHTAVGTVGTAPLVLIDLATSAGVVGHSYLFAYTPVALKSL
KQLLDDMAAMIVNEPLAPVSLEAMLAKRFCLAGYTGL IRMAAAG I DMAAWDALGKVHEEK
EIGKYL

>2CHR 1

>d2chr 1 3.1.10.2.4 (127-370) Chlormuconate cycloisomerase {Alcaligenes eutrophus}
plrsaipiawtlasgdtkrdldsavemierrrhnrfkvklgfrspqddlihmealsnslg
skaylrvdvngawdeqvasvyipelealgvelieqgpvgrentqgalrrlsdnnrvaimade
slstlasafdlardrsvdvfslklcnmggvsatqgkiaavacasgiasyggtmldstigts
valglystvpslpfgceligpfvladtlshepleirdyelqvptgvghgmtldedkvrqy
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arvs

>d2chral c.1.11.2 (A:127-370) Chlormuconate cycloisomerase f{Alcaligenes eutrophus [TaxId:
1065901}

plrsaipiawtlasgdtkrdldsavemierrrhnrfkvklgfrspgddlihmealsnslg
skaylrvdvngawdeqvasvyipelealgvelieqgpvgrentqalrrlsdnnrvaimade
slstlasafdlardrsvdvfslklcnmggvsatqgkiaavaeasgiasyggtmldstigts
valqlystvpslpfgceligpfvladtlshepleirdyelqvptgvghgmtldedkvrqy

arvs

MKIDAITEAVIVDVPTKRPIQMSITTVHQQSYVIVRVYSEGLVGVGEGGSVGGPVWSAECA
ETIKIIVERYLAPHLLGTDAFNVSGALQTMARAVTGNASAKAAVEMALLDLKARALGVSI
AELLGGP

>1PI11_ 1

>dlpii 2 3.1.2.2.3 (255-452) Indole—3-glycerophosphate synthase, IPGS {Escherichia coli}
genkvegltrggdakaaydagaiygglifvatsprevnveqgagevmaaaplgyvgvfrnh
diadvvdkakvlslaavqlhgneeqlyidtlrealpahvaiwkalsvgetlparefghvd
kyvldnggggsgqrfdwsllnggslgnvllagglgadncveaaqtgecagldfnsavesqgp

gikdarllasvfqtlray

>dlpiial c.1.2.4 (A:255-452) N-(5 phosphoribosyl)antranilate isomerase, PRAI {Escherichia coli
[TaxId: 562]}

genkvegltrggdakaaydagaiygglifvatsprevnveqgagevmaaaplgyvgvfrnh
diadvvdkakvlslaavqlhgneeqlyidtlrealpahvaiwkalsvgetlparefghvd
kyvldngqggsgqrfdwsllnggslgnvllagglgadneveaaqtgecagldfnsavesqp

gikdarllasvfqtlray

MQTVLAKIVADKAIWVEARKQQQPLASFQNEVQPSTRHFYDALQGARTAF I LECKKASPS
KGVIRDDFDPARIAATIYKHYASAISVLTDEKYFQGSFNFLP1VSQIAPQP ILCKDF 1 1DP
YQIYLARYYQADACLLMLSVLDDDQYRQLAAVAHSLEMGVLTEVSNEEEQERATALGAKV
VGINNRDLRDLS IDLNRTRELAPKLGHNVTVISESGINTYAQVRELSHFANGFL 1GSALM
AHDDLHAAVRRVLLGQTLRAY

>1PIL 2

>dlpii 1 3.1.2.2.1 (1-254) N-(5 phosphoribosyl)antranilate isomerase, PRAI {Escherichia coli}
mgtvlakivadkaiwvearkqqgplasfgnevgpstrhfydalqgartafileckkasps
kgvirddfdpariaaiykhyasaisvltdekyfqgsfnflpivsqiapgpilckdfiidp
yqiylaryyqgadacllmlsvldddqyrqlaavahslemgvltevsneeeqeraialgakv
vginnrdlrdlsidlnrtrelapklghnvtvisesgintyaqvrelshfangfligsalm

ahddlhaavrrvll

>dlpiia2 c.1.2.4 (A:1-254) Indole—-3-glycerophosphate synthase, IPGS {Escherichia coli [TaxId:
5621}

mgtvlakivadkaiwvearkqqgplasfgnevgpstrhfydalqgartafileckkasps
kgvirddfdpariaaiykhyasaisvltdekyfqgsfnflpivsqiapgpilckdfiidp
yqiylaryygadacllmlsvldddqyrqlaavahslemgvltevsneeeqgeraialgakv
vginnrdlrdlsidlnrtrelapklghnvtvisesgintyaqvrelshfangfligsalm
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ahddlhaavrrvll

ENKVCGLTRGQDAKAAYDAGATYGGL I FVATSPRCVNVEQAQEVMAAAPLQYVGVFRNHD
IADVVDKAKVLSLAAVQLHGNEEQLY IDTLREALPAHVAIWKALSVGETLPAREFQHVDK
YVLDNGQGGSGQRFDWSLLNGQSLGNVLLAGGLGADNCVEAAQTGCAGLDFNSAVESQPG
IKDARLLASVF

>1DIK 1

>dldik 1 3.1.11.2.1 (510-874) Pyruvate phosphate dikinase, C—terminal domain {Escherichia coli}
ietqeasvsgsferimvwadkfrtlkvrtnadtpedtlnavklgaegiglcrtehmffea
drimkirkmilsdsveareealnelipfqgkgdfkamykalegrpmtvryldpplhefvph
teeeqaelaknmgltlaevkakvdelhefnpmmghrgcrlavtypeiakmgtravmeaai
evkeetgidivpeimiplvgekkelkfvkdvvvevaeqvkkekgsdmgyhigtmieipra

altadaiaceaeffsfgtndl tqmtfgfsrddagkfldsyykakiyesdpfarldqtgvg
qlvemavkkgrqtrpglkcgicgehggdpssvefchkvglnyvscespfrvpiarlaaaqga

alnnk

>dldikal c.1.12.2 (A:510-874) Pyruvate phosphate dikinase, C-terminal domain {Clostridium
symbiosum [TaxId: 1512]}

ietqeasvsgsferimvwadkfrtlkvrtnadtpedtlnavklgaegiglcrtehmffea
drimkirkmilsdsveareealnelipfqgkgdfkamykalegrpmtvryldpplhefvph
teeeqaelaknmgltlaevkakvdelhefnpmmghrgerlavtypeiakmgtravmeaai
evkeetgidivpeimiplvgekkelkfvkdvvvevaeqvkkekgsdmgyhigtmieipra
altadaiaceaeffsfgtndltgmtfgfsrddagkfldsyykakiyesdpfarldqtgvg
qlvemavkkgrqtrpglkcgicgehggdpssvefchkvglnyvscespfrvpiarlaaaqa

alnnk

AKWVYKFEEGNASMRNLLGGKGCNLAEMT ILGMP IPQGFTVTTEACTEYYNSGKQITQEI
QDQIFEAITWLEELNGKKFGDTEDPLLVSVRSAARASMPGMMDT I LNLEPKDQLMGAVKA
VFRSWDNPRAIVYRRMND IPGDWGTAVNVQTMV

>3RUBL1

>d3rubll 3.1.13.1.1 (148-468) Ribulose 1,5-bisphosphate carboxylase—oxygenase {Tobacco
(Nicotiana tabacum), variant turkish samsun}
fqgpphgiqverdklnkygrpllgetikpklglsaknygravyeclrggldftkddenvn
sgpfmrwrdrflfcaecalykagaetgeikghylnatagtceemikravfarelgvpivmh
dyltggftantslahycrdnglllhihramhavidrgqknhgihfrvlakalrmsggdhih
sgtvvgklegerditlgfvdllrddfveqdrsrgiyftqdwvslpgvlpvasggihvwhm
palteifgddsvlqfggmtlghpwgnapgavanrvaleacvkarnegrdlagegneiire

ackwspelaaacevwkeivfn

>d3rubll c.1.14.1 (L:148-467) Ribulose 1, 5-bisphosphate carboxylase—oxygenase {Tobacco
(Nicotiana tabacum), variant turkish samsun [TaxId: 4097]}
fggpphgiqverdklnkygrpllgetikpklglsaknygravyeclrggldftkddenvn

sqpfmrwrdrflfcaeal ykaqaetgeikghylnatagtceemikravfarelgvpivmh
dyltggftantslahycrdnglllhihramhavidrgknhgihfrvlakalrmsggdhih
sgtvvgklegerditlgfvdllrddfveqdrsrgiyftqdwvslpgvlpvasggihvwhm
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palteifgddsvlqfggmt]lghpwgnapgavanrvaleacvkarnegrdlagegneiire
ackwspelaaacevwkeivf

LTYYTPEYQTKDTD I LAAFRVTPQPGVPPEEAGAAVAAESSTVWTDGL TSLDRYKGRCYR
IERVVGEKDQY IAYVAYPLDLFEEGSVTNMFTS IVGNVFGFKALRALRLEDLR IPPAYVK
TF

>5RUBA1

>dbrubal 3.1.13.1.6 (138-457) Ribulose 1, 5-bisphosphate carboxylase-oxygenase {Rhodospirillum
rubrum}

gpsvnisalwkvlgrpevdgglvvgtiikpklglrpkpfaeachafwlggdfikndepqg
ngpfaplrdtialvadamrraqdetgeaklfsanitaddpfeiiargeyvletfgenash
vallvdgyvagaaaittarrrfpdnflhyhraghgavtspgskrgytafvhckmarlqgga

sgihtgtmgfgkmegessdraiayml tqdeaqgpfyrgswggmkactpiisggmnalrmp
gffenlgnanviltagggafghidgpvagarslrqawgawrdgvpvldyarehkelaraf

esfpgdadqiypgwrkalgv

>d5rubal c.1.14.1 (A:138-457) Ribulose 1,5-bisphosphate carboxylase—-oxygenase {Rhodospirillum
rubrum [TaxId: 1085]}

gpsvnisalwkvlgrpevdgglvvgtiikpklglrpkpfaeachafwlggdfikndepqg
ngpfaplrdtialvadamrraqdetgeaklfsanitaddpfeiiargeyvletfgenash
vallvdgyvagaaaittarrrfpdnflhyhraghgavtspgskrgytafvhckmarlqgga

sgihtgtmgfgkmegessdraiayml tqdeaqgpfyrgswggmkactpiisggmnalrmp
gffenlgnanviltagggafghidgpvagarslrqawgawrdgvpvldyarehkelaraf

esfpgdadqiypgwrkalgv

SRYVNLALKEEDL IAGGEHVLCAY IMKPKAGYGYVATAAHFAAESSTGTRGVDALVYEVD
EARELTKIAYPVALFDRNITDGKAMIASFLTLTMGNNQGMGDVEYAKMHDFYVPEAYRAL
F

>1QAPAL

>dlgapal 3.1.16.1.1 (130-296) Quinolinic acid phosphoribosyltransferase, C—terminal domain
{Salmonella typhimurium}

vasevrryvgllagtqtqlldtrktlpglrtalkyavlcggganhrlgltdaflikenhi
iasgsvrqavekafwlhpdvpvevevenldelddalkagadiimldnfntdgmreavkrv
ngqarlevsgnvtaetlrefaetgvdfisvgal tkhvraldlsmrfc

>dlqapal c.1.17.1 (A:130-296) Quinolinic acid phosphoribosyltransferase (Nicotinate—nucleotide
pyrophosphorylase, NadC), C-terminal domain {Salmonella typhimurium [TaxId: 90371]}
vasevrryvgllagtqtqlldtrktlpglrtalkyavlcggganhrlgltdaflikenhi
iasgsvrqavekafwlhpdvpvevevenldelddalkagadiimldnfntdgmreavkrv
ngqarlevsgnvtaetlrefaetgvdfisvgaltkhvraldlsmrfc

I1PAAVAQALREDLGGEVDAGND I TAQLLPADTQAHATVITREDGVFCGKRWVEEVFIQLA
GDDVRLTWHVDDGDAITHANQTVFELQGPARVLLTGERTALNFVQTLSGVASVRALDLSMR
FC

>1DJXA3

22



>dldjxa3d 3.1.17.1.1 (299-625) Phospholipase C isozyme D1 (PLC-D1) {Rat (Rattus norvegicus)}
dgplshylvssshntylledqltgpssteayiralckgercleldewdgpngepiiyhgy
tftskilfedvlrairdyafkaspypvilslenhesleqqrvmarhlrailgpilldgpl
dgvttslpspeqlkgkillkgkklggllpaggengseatdvsdeveaaemedeavrsqvqg
hkpkedklklvpelsdmiiycksvhfggfsspgtsgqafyemasfsesralrllqgesgng
fvrhnvsclsriypagwrtdssnyspvemwnggeqivalnfqtpgpemdvylgefqdngg

cgyvlkpaflrdpnttfnsral tqgpw

>dldjxa3d c.1.18.1 (A:299-625) Phospholipase C isozyme D1 (PLC-D1) {Rat (Rattus norvegicus)
[TaxId: 10116]}

dgplshylvssshntylledqltgpssteayiralckgercleldewdgpngepiiyhgy
tftskilfcdvlrairdyafkaspypvilslenhcesleqqrvmarhlrailgpilldgpl
dgvttslpspeqlkgkillkgkklggllpaggengseatdvsdeveaaemedeavrsqvqg
hkpkedklklvpelsdmiiycksvhfggfsspgtsgqafyemasfsesralrllgesgng
fvrhnvsclsriypagwrtdssnyspvemwnggcqivalnfqtpgpemdvylgefqdngg

cgyvlkpaflrdpnttfnsral tqgpw

WRPERLRVRI 1SGQQLPKVNKNKNS 1VDPKV I VEITHGVGRDTGSRQTAV ITNNGFNPRWD
MEFEFEVTVPDLALVRFMVEDYDSSSKNDF IGQST I PWNSLKQGYRHVHLLSKNGDQHPS
ATLFVKISIQD

>1SFTA2

>dlsfta2 3.1.5.1.1 (12-244) Alanine racemase {Bacillus stearothermophilus}
vdldaiydnvenlrrllpddthimavvkanayghgdvqvartaleagasrlavafldeal
alrekgieapilvlgasrpadaalaaqqrialtvfrsdwleeasalysgpfpihfhlkmd
tgmgrlgvkdeeetkrivalierhphfvleglythfatadevntdyfsyqytrflhmlew
lpsrpplvhcansaaslrfpdrtfnmvrfgiamyglapspgikpllpyplkea

>dlsfta2 c.1.6.1 (A:12-244) Alanine racemase {Bacillus stearothermophilus [TaxId: 1422]}
vdldaiydnvenlrrllpddthimavvkanayghgdvqvartaleagasrlavafldeal
alrekgieapilvlgasrpadaalaaqqrialtvfrsdwleeasalysgpfpihfhlkmd
tgmgrlgvkdeeetkrivalierhphfvleglythfatadevntdyfsyqytrflhmlew
Ipsrpplvhcansaaslrfpdrtfnmvrfgiamyglapspgikpllpyplkea

NDFHRDTWAEVDAFSLHSRLVHVKKLQPGEKVSYGATYTAQTEEWIGTIPIGYADGWLRR
LQHFHVLVDGQKAP IVGRICMDQCMIRLPGPLPVGTKVTLIGRQGDEV ISIDDVARHLET
INYEVPCTISYRVPRIFFRHKRIMEVRNAIGA

>1GND 1

>dlgnd 1 3.3.1.3.1 (1-291, 389-430) Guanine nucleotide dissosiation inhibitor, GDI {Bovine (Bos
taurus) }

mdeeydvivlgtgltecilsgimsvngkkvlhmdrnpyyggesssitpleelykrfqlle

gppetmgrgrdwnvdl ipkflmangglvkmllytevtryldfkvvegsfvykggkiykvp
stetealasnlmgmfekrrfrkflvfvanfdendpktfegvdpgntsmrdvyrkfdlgqd
vidftghalalyrtddyldgpcletinriklyseslarygkspylyplyglgelpqgfar
lsaiyggtymlnkpvddiimengkvvgvksegevarckqlicdpsyvpdrvXpiddgses
gvfecscsydatthfettendikdiykrmagsafd
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>dlgndal c.3.1.3 (A:1-291,A:389-430) Guanine nucleotide dissociation inhibitor, GDI {Cow (Bos
taurus) [TaxId: 9913]}

mdeeydvivlgtgltecilsgimsvngkkvlhmdrnpyyggesssitpleelykrfqlle
gppetmgrgrdwnvdlipkflmangglvkmllytevtryldfkvvegsfvykggkiykvp
stetealasnlmgmfekrrfrkflvfvanfdendpktfegvdpgntsmrdvyrkfdlgqgd
vidftghalalyrtddyldgpcletinriklyseslarygkspylyplyglgelpggfar
IsaiyggtymlnkpvddiimengkvvgvksegevarckqlicdpsyvpdrvXpiddgses
qvfcscsydatthfettendikdiykrmagsafd

VPSTETEALASNLMGMFEKRRFRKFLVFVANFDENDPKTFEGVDPQNTSMRDVYRKFDLG
QDVIDFTGHALALYRTDDYLDQPCLETINRIKLYSESLARYGKSP

>1RNL 2

>dlrnl 2 3.16.2.1.4 (5-142) Nitrate/nitrite response regulator (NARL), receiver domain
{Escherichia coli}

epatilliddhpmlrtgvkqlismapditvvgeasngeqgielaesldpdlilldlnmpg
mngletldklrekslsgrivvfsvsnheedvvtalkrgadgyllkdmepedllkalhqaa

agemvlsealtpvlaasl

>dlrnla2 c.23.1.1 (A:5-142) Nitrate/nitrite response regulator (NarL), receiver domain
{Escherichia coli [TaxId: 562]}
epatilliddhpmlrtgvkqlismapditvvgeasngeqgielaesldpdlilldlnmpg
mngletldklrekslsgrivvfsvsnheedvvtalkrgadgyllkdmepedllkalhqaa

agemvlsealtpvlaasl

VLSEALTPVLAASLQLTPRERD I LKL TAQGLPNKMIARRLD ITESTVKVHVKHMLKKMKL
KSRVEAAVWVHQERIF

>1SCUB1

>dlscubl 3.16.3.1.2 (245-388) Succinyl—-CoA synthetase, beta—chain, C-terminal domain
{Escherichia coli}

aaqwelnyvaldgnigemvngaglamgtmdivklhggepanfldvgggatkervteafki
ilsddkvkavlvnifggivrcdliadgiigavaevgvnvpvvvrlegnnaelgakklads
glniiaakgltdaagqvvaavegk

>dlscubl c.23.4.1 (B:239-388) Succinyl—-CoA synthetase, beta—chain, C—terminal domain
{Escherichia coli [TaxId: 562]}
dpreagaagwelnyvaldgnigemvngaglamgtmdivklhggepanfldvgggatkerv
teafkiilsddkvkavlvnifggivrcdliadgiigavaevgvnvpvvvrlegnnaelga
kkladsglniiaakgltdaaqqvvaavegk

MNLHEYQAKQLFARYGLPAPAKELYLGAVVDRSSRRVVFMASTEGGVE I EKVAEETPHLI
HKVALDPLTGPMPYQGRELAFKLGLEGKLVQQFTK I FMGLAT IFLERDLALIEINPLVIT
KQGDL I CLDGKLGADGNALFRQPDLREMRDQSQED

>1HLPA1
>dlhlpal 3.2.1.5.5 (21-162) Malate dehydrogenase {Haloarcula marismortui}
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tkvsvvgaagtvgaaagynialrdiadevvfvdipdkeddtvggaadtnhgiaydsntrv
rqggyedtagsdvvvitagiprqgpgqtridlagdnapimedigssldehnddyislttsn
pvdllnrhlyeagdrsreqvigfg

>dlhlpal c.2.1.5 (A:21-162) Malate dehydrogenase {Archaeon Haloarcula marismortui [TaxId: 2238]}
tkvsvvgaagtvgaaagynialrdiadevvfvdipdkeddtvgqaadtnhgiaydsntrv
rqggyedtagsdvvvitagiprgpgqtridlagdnapimedigssldehnddyislttsn

pvdllnrhlyeagdrsreqvigfg

FGGRLDSARFRYVLSEEFDAPVQNVEGT ILGEHGDAQVPVFSKVRVDGTDPEFSGDEKEQ
LLGDLQESAMDV I ERKGATEWGPARGVAHMVEA I LHDTGEVLPASVKLEGEFGHEDTAFG
VPVRLGSNGVEE1VEWDLDDYEQDLMADAAEKLSDQYDKIS

>1YVEI2

>dlyvei2 3.2.1.6.1 (83-307) Acetohydroxy acid isomeroreductase, ketoacid reductoisomerase (KARI)
{Spinach (Spinacia oleracea)}

attfdfdssvfkkekvtlsghdeyivrggrnlfpllpdafkgikqigvigwgsgapagaq
nlkdslteaksdvvvkiglrkgsnsfaearaagfseengtlgdmwetisgsdlvlllisd
saqadnyekvfshmkpnsilglshgfllghlqslgqdfpknisviavepkgmgpsvrrly
vggkevngaginssfavhqdvdgratdvalgwsialgspftfatt

>dlyvei2 c.2.1.6 (1:83-307) Class II ketol-acid reductoisomerase (KARI) {Spinach (Spinacia
oleracea) [Taxld: 3562]}

attfdfdssvfkkekvtlsghdeyivrggrnlfpllpdafkgikqigvigwgsgapagaq
nlkdslteaksdvvvkiglrkgsnsfaearaagfseengtlgdmwetisgsdlvlllisd
saqadnyekvfshmkpnsilglshgfllghlgslgqdfpknisviavepkgmgpsvrrly
vagkevngaginssfavhqdvdgratdvalgwsialgspftfatt

FTFATTLEQEYKSDIFGERGILLGAVHGIVECLFRRYTESGMSEDLAYKNTVECITGVIS
KTISTKGMLALYNSLSEEGKKDFQAAYSASYYPSMDILYECYEDVASGSE IRSVVLAGRR
FYEKEGLPAFPMGK IDQTRMWKVGEKVRSVRPAGDLGPLYPFTAGVYVALMMAQIEILRK
KGHSYSE I INESVIEAVDSLNPFMHARGVSFMVDNCSTTARLGSRKWAPRFDY ILSQQAL
VAVDNGAP INQDL I SNFLSDPVHEAIGVCAQLRPSVD ISVTADADFVRPELRQ

>2PGD 2

>d2pgd 2 3.2.1.6.2 (1-176) 6-phosphogluconate dehydrogenase {Sheep (Ovis orientalis aries)}
aqadialiglavmggnlilnmndhgfvvcafnrtvskvddflaneakgtkvlgahsleem
vsklkkprriillvkagqavdnfieklvplldigdiiidggnseyrdtmrrcrdlkdkgi
1fvgsgvsggedgarygpslmpggnkeawphikaifqgiaakvgtgepccdwvgdd

>d2pgda2 c.2.1.6 (A:1-176) 6-phosphogluconate dehydrogenase {Sheep (Ovis orientalis aries)
[TaxId: 99401}

aqadialiglavmggnlilnmndhgfvvcafnrtvskvddflaneakgtkvlgahsleem
vsklkkprriillvkagqavdnfieklvplldigdiiidggnseyrdtmrrcrdlkdkgi
1fvgsgvsggedgarygpslmpggnkeawphikaifqgiaakvgtgepccdwyvgdd

FVKMVHNG IEYGDMQL I CEAYHLMKDVLGLGHKEMAKAFEEWNKTELDSFLIEITASILK
FQDADGKHLLPKIRDSAGQKGTGKWTAISALEYGVPVTLIGEAVFARCLSSLKDERIQAS

25



KKLKGPQN IPFEGDKKSFLED IRKALYASK 1 ISYAQGFMLLRQAATEFGWTLNYGGIALM
WRGGCI IRSVFLGKIKDAFDRNPGLONLLLDDFFKSAVENCQDSWRRAISTGVQAG IPMP
CFTTALSFYDGYRHA

>1HRDA1

>dlhrdal 3.2.1.7.1 (195-449) Glutamate dehydrogenase {Clostridium symbiosum}
karsfggslvrpeatgygsvyyveavmkhendtlvgktvalagfgnvawgaakklaelga
kavtlsgpdgyiydpegitteekinymlemrasgrnkvqdyadkfgvqffpgekpwggkv
diimpcatgndvdleqakkivannvkyyievanmpttnealrflmggpnmvvapskavna
ggvlvsgfemsqnserlswtaeevdsklhqvmtdihdgsaaaaeryglgynlvaganivg
fgkiadammaggiaw

>dlhrdal c.2.1.7 (A:195-449) Glutamate dehydrogenase {Clostridium symbiosum [TaxId: 1512]}
karsfggslvrpeatgygsvyyveavmkhendtlvgktvalagfgnvawgaakklaelga
kavtlsgpdgyiydpegitteekinymlemrasgrnkvqdyadkfgvqffpgekpwggkv
diimpcatgndvdleqakkivannvkyyievanmpttnealrflmggpnmvvapskavna
ggvlvsgfemsqnserlswtaeevdsklhqvmtdihdgsaaaaeryglgynlvaganivg

fgkiadammaqgiaw

EATGYGSVYYVEAVMKHENDTLVGKTVALAGFGNVAWGAAKKLAELGAKAVTLSGPDGY I
YDPEGI TTEEKINYMLEMRASGRNKVQDYADKFGVQFFPGEKPWGQKVD I IMPCATQNDV
DLEQAKKIVANNVKYY IEVANMPTTNEALRFLMQQPNMVVAPSKAVN

>1LEHAL

>dllehal 3.2.1.7.6 (135-364) Leucine dehydrogenase {Bacillus sphaericus}
gispafgssgnpspvtaygvyrgmkaaakeafgsdsleglavsvgglgnvakalckklnt
egaklvvtdvnkaavsaavaeegadavapnaiygvtcdifapcalgavlindftipqlkak
viagsadnqglkdprhgkylhelgivyapdyvinaggvinvadelygynrtramkrvdgiy
dsiekifaiskrdgvpsyvaadrmaeeriakvakarsqflqdqrnilngr

>dllehal c.2.1.7 (A:135-364) Leucine dehydrogenase {Bacillus sphaericus [TaxId: 1421]}
gispafgssgnpspvtaygvyrgmkaaakeafgsdsleglavsvqglgnvakalckklnt
egaklvvtdvnkaavsaavaeegadavapnaiygvtcdifapcalgavlndftipglkak
viagsadnglkdprhgkylhelgivyapdyvinaggvinvadelygynrtramkrvdgiy
dsiekifaiskrdgvpsyvaadrmaeeriakvakarsqflqdqrnilngr

MEITFKYMEKYDYEQLVFCQDEASGLKAVIAIHDTTLGPALGGARMWTYNAEEEAIEDALR
LARGMTGGGKTV 1 1 GDPFADKNEDMFRALGRFIQGLNGRY ITAEDVGTTVDDMDL IHQET
DYVRMAEER I AKVAKARSQFLQDQRNILNGR

>1TADA2

>dltada2 3.31.1.7.12 (27-56, 178-342) Transducin (alpha subunit) {Bovine (Bos taurus)}
artvkllllgagesgkstivkgmkiihqdgXtgiietqfsfkdlnfrmfdvggqrserkk
wihcfegvtciifiaalsaydmvlveddevnrmheslhlfnsicnhryfattsivlflnk
kdvfsekikkahlsicfpdyngpntyedagnyikvqflelnmrrdvkeiyshmtcatdtq

nvkfvfdavtdiiike
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>dltada2 c.37.1.8 (A:27-56, A:178-342) Transducin (alpha subunit) {Cow (Bos taurus) [TaxId:

artvkllllgagesgkstivkgmkiihqdgXtgiietqfsfkdlnfrmfdvggqrserkk
wihcfegvtciifiaalsaydmvlveddevnrmheslhlfnsicnhryfattsivlflnk
kdvfsekikkahlsicfpdyngpntyedagnyikvqflelnmrrdvkeiyshmtcatdtq
nvkfvfdavtdiiike

SLEECLEFIATTYGNTLQSILATVRAMTTLNIQYGDSARQDDARKLMHMADT IEEGTMPK
EMSD I 1QRLWKDSG IQACFDRASEYQLNDSAGYYLSDLERLVTPGYVPTEQDVLRSRVK

>1EFT 3

>dleft 3 3.31.1.7.15 (1-212) Elongation factor Tu (EF-Tu), N-terminal (G) domain {Thermus
aquaticus}

akgefirtkphvnvgtighvdhgkttltaaltfvtaaenpnvevkdygdidkapeerarg
itintahveyetakrhyshvdepghadyiknmitgaagmdgailvvsaadgpmpqtrehi
llarqvgvpyivvfmnkvdmvddpelldlvemevrdlIngyefpgdevpvirgsallale
emhknpktkrgenewvdkiwelldaideyipt

>dleftald c.37.1.8 (A:1-212) Elongation factor Tu (EF-Tu), N-terminal (G) domain {Thermus
aquaticus [TaxId: 271]}

akgefirtkphvnvgtighvdhgkttltaaltfvtaaenpnvevkdygdidkapeerarg
itintahveyetakrhyshvdepghadyiknmitgaaqmdgailvvsaadgpmpgtrehi
l1larqvgvpyivvfmnkvdmvddpelldlvemevrdlIngyefpgdevpvirgsallale
emhknpktkrgenewvdkiwelldaideyipt

TPHTKFEASVYVLKKEEGGRHTGFFSGYRPQFYFRTTDVTGVVRLPQGVEMVMPGDNVTF
TVELIKPVALEEGLRFAIREGGRTVGAGVVTKIL

>1DAR 2

>dldar 2 3.31.1.7.18 (1-282) Elongation factor G (EF-G), N-terminal (G) domain {Thermus
thermophilus}

mavkveydlkrlrnigiaahidagktttterilyytgrihkigevhegaatmdfmeqere
rgititaavttcfwkdhriniidtpghvdftieversmrvldgaivvfdssqgvepgset
vwrqaekykvpriafankmdktgadlwlvirtmgerlgarpvvmglpigredtfsgiidv
lrmkaytygndlgtdireipipeeyldqareyheklvevaadfdenimlkylegeeptee
elvaairkgtidlkitpvflgsalknkgvqllldavvdylps

>dldara2 c.37.1.8 (A:1-282) Elongation factor G (EF-G), N-terminal (G) domain {Thermus
thermophilus [TaxId: 274]}
mavkveydlkrlrnigiaahidagktttterilyytgrihkigevhegaatmdfmeqere
rgititaavttcfwkdhriniidtpghvdftieversmrvldgaivvfdssqgvepgset
vwrqaekykvpriafankmdktgadlwlvirtmgerlgarpvvmglpigredtfsgiidv
lrmkaytygndlgtdireipipeeyldqareyheklvevaadfdenimlkylegeeptee
elvaairkgtidlkitpvflgsalknkgvqllldavvdylps

PDPNGPLAALAFKIMADPYVGRLTFIRVYSGTLTSGSYVYNTTKGRKERVARLLRMHANH
REEVEELKAGDLGAVVGLKET ITGDTLVGEDAPRVILE
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>1BMFA3

>dlbmfa3d 3.31.1.10.3 (95-379) Central domain of alpha and beta subunits of F1 ATP synthase
{Bovine (Bos taurus)}

vdvpvgeellgrvvdalgnaidgkgpigskarrrvglkapgiiprisvrepmgtgikavd
slvpigrgqreliigdrqtgktsiaidtiingkrfndgtdekkklyciyvaiggkrstva
qlvkrltdadamkytivvsatasdaaplqylapysgesmgeyfrdngkhaliiyddlskq
avayrgmslllrrppgreaypgdvfylhsrlleraakmndafgggsltalpvietqagdv
sayiptnvisitdgqifletelfykgirpainvglsvsrvgsaaq

>dlbmfa3d c.37.1.11 (A:95-379) Central domain of alpha subunit of F1 ATP synthase {Cow (Bos
taurus) [TaxId: 99131}

vdvpvgeellgrvvdalgnaidgkgpigskarrrvglkapgiiprisvrepmgtgikavd
slvpigrgqreliigdrqtgktsiaidtiingkrfndgtdekkklyciyvaiggkrstva
glvkrltdadamkytivvsatasdaaplgylapysgcsmgeyfrdngkhaliiyddlskqg
avayrgmslllrrppgreaypgdvfylhsrlleraakmndafgggsltalpvietqagdv
sayiptnvisitdgqifletelfykgirpainvglsvsrvgsaaq

TRAMKQVAGTMKLELAQYREVAAFAQFGSDLDAATQQLLSRGVRLTELLKQGQYSPMAIE
EQVAVIYAGVRGYLDKLEPSKITKFENAFLSHV I SQHQALLGKIRTDGK ISEESDAKLKE
IVTNFLAGFEA

>1BMFD3

>d1bmfd3 3.31.1.10.3 (82-357) Central domain of alpha and beta subunits of F1 ATP synthase
{Bovine (Bos taurus)}

iripvgpetlgrimnvigepidergpiktkqfaaihaeapefvemsveqeilvtgikvvd
1lapyakggkiglfggagvgktvlimelinnvakahggysvfagvgertregndlyhemi
esgvinlkdatskvalvyggmneppgararvaltgltvaeyfrdqegqdvllfidnifrf
tqagsevsallgripsavgygptlatdmgtmgeritttkkgsitsvqaiyvpaddltdpa
pattfahldattvlsraiaelgiypavdpldstsri

>d1bmfd3 c.37.1.11 (D:82-357) Central domain of beta subunit of F1 ATP synthase {Cow (Bos taurus)
[TaxId: 99131}

iripvgpetlgrimnvigepidergpiktkqfaaihaeapefvemsveqeilvtgikvvd
1lapyakggkiglfggagvgktvlimelinnvakahggysvfagvgertregndlyhemi
esgvinlkdatskvalvyggmneppgararvaltgltvaeyfrdqegqdvllfidnifrf
tqagsevsallgripsavgygptlatdmgtmgeritttkkgsitsvqaiyvpaddltdpa
pattfahldattvlsraiaelgiypavdpldstsri

MDPNIVGSEHYDVARGVQKILQDYKSLQD I IAILGMDELSEEDKLTVSRARKIQRFLSQP
FQVAEVFTGHLGKLVPLKET IKGFQQ I LAGEYDHLPEQAFYMVGP I EEAVAKADKLAE

>2GSTA2

>d2gsta?2 3.42.1.5.1 (1-84) Glutathione S—transferase {Rat (Rattus rattus)}
pmilgywnvrglthpirllleytdssyeekryamgdapdydrsqwlnekfklgldfpnlp
ylidgsrkitgsnaimrylarkhh

>d2gsta? c.47.1.5 (A:1-84) Class mu GST {Rat (Rattus norvegicus) [TaxId: 10116]}
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pmilgywnvrglthpirllleytdssyeekryamgdapdydrsqwlnekfklgldfpnlp
ylidgsrkitgsnaimrylarkhh

CGETEEERIRAD IVENQVMDNRMQL IMLCYNPDFEKQKPEFLKT IPEKMKLYSEFLGKRP
WFAGDKVTYVDFLAYDILDQYH I FEPKCLDAFPNLKDFLARFEGL

>1GSEA2

>dlgsea? 3.42.1.5.9 (2-80) Glutathione S—transferase {Human (Homo sapiens), class alpha}
aekpklhyfnargkmestrwllaaagvefeekfiksaedldklrndgylmfqqvpmveid

gmklvqtrailnyiaskyn

>dlgsea? c.47.1.5 (A:2-80) Class alpha GST {Human (Homo sapiens), (al-1) [TaxId: 9606]}
aekpklhyfnargkmestrwllaaagvefeekfiksaedldklrndgylmfqqvpmveid
gmklvqgtrailnyiaskyn

YGKD IKERAL IDMY IEGIADLGEMILLLPVCPPEEKDAKLAL IKEKTKNRYFPAFEKVLK
SHGQDYLVGNKLSRAD IHLVELLYYVEELDSSL ISSFPLLKALKTRISN

>1GNWA2

>dlgnwa?2 3.42.1.5.16 (2-85) Glutathione S—transferase {Mouse—ear cress (Arabidopsis thaliana)}
gikvfghpasiatrrvlialheknldfelvhvelkdgehkkepflsrnpfgqvpafedgd

lklfesraitqyiahryenqgtnl

>dlgnwa2 c.47.1.5 (A:2-85) Class phi GST {Mouse—ear cress (Arabidopsis thaliana) [TaxId: 3702]}
gikvfghpasiatrrvlialheknldfelvhvelkdgehkkepflsrnpfgqvpafedgd
lklfesraitqgyiahryenggtnl

QTDSKNISQYAIMAIGMQVEDHQFDPVASKLAFEQIFKS1YGLTTDEAVVAEEEAKLAKY
LDVYEARLKEFKYLAGETFTLTDLHHIPAIQYLLGTPTKKLFTERPRVNEWVAE I TKRPA

>1HPM 1

>dlhpm 1 3.50.1.1.1 (4-188) Heat shock protein 70kDa, ATPase fragment {Bovine (Bos taurus)}
gpavgidlgttyscvgvfghgkveiiandggnrttpsyvaftdterligdaakngvamnp
tntvfdakrligrrfddavvgsdmkhwpfmvvndagrpkvgveykgetksfypeevssmv
ltkmkeiaeaylgktvtnavvtvpayfndsqrqatkdagtiaglnvlriineptaaaiay

gldkk

>dlhpmal c.55.1.1 (A:4-188) Heat shock protein 70kDa, ATPase fragment {Cow (Bos taurus) [TaxId:
99131}

gpavgidlgttyscvgvfghgkveiiandggnrttpsyvaftdterligdaakngvamnp
tntvfdakrligrrfddavvgsdmkhwpfmvvndagrpkvaveykgetksfypeevssmv
ltkmkeiaeaylgktvtnavvtvpayfndsqrqatkdagtiaglnvlriineptaaaiay

gldkk

GPAVGIDLGTTYSCVGVFQHGKVEI IANDQGNRTTPSYVAFTDTERL 1 GDAAKNQVAMNP
TNTVVLTKMKETAEAYLGKTVTNAVVTVPAYFNDSQRQATKDAGT IAGLNVLRI INEPTA
AATAYGLDKKS INPDEAVAYGAAVQAAILS
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>1HPM 2

>dlhpm 2 3.50.1.1.1 (189-381) Heat shock protein 70kDa, ATPase fragment {Bovine (Bos taurus)}
vgaernvlifdlgggtfdvsiltiedgifevkstagdthlggedfdnrmvnhfiaefkrk
hkkdisenkravrrlrtacerakrtlssstqasieidslyegidfytsitrarfeelnad
1frgtldpvekalrdakldksqihdivlvggstripkiqgkllqdffngkelnksinpdea

vaygaavqaails

>dlhpma2 c.55.1.1 (A:189-381) Heat shock protein 70kDa, ATPase fragment {Cow (Bos taurus) [TaxId:
99131}

vgaernvlifdlgggtfdvsiltiedgifevkstagdthlggedfdnrmvnhfiaefkrk
hkkdisenkravrrlrtacerakrtlssstqasieidslyegidfytsitrarfeelnad
1frgtldpvekalrdakldksqihdivlvggstripkigkllqdffngkelnksinpdea

vaygaavqaails

FDAKRL I GRRFDDAVVQSDMKHWPFMVVNDAGRPKVQVEYKGETKSFYPEEVSSM

>2BTFAL

>d2btfal 3.50.1.1.4 (2-146) Actin {Bovine (Bos taurus), pancreas}
dddiaalvvdngsgmckagfagddapravfpsivgrprhqgvmvgmggkdsyvgdeaqsk
rgiltlkypiehgivtnwddmekiwhhtfynelrvapeehpvllteaplnpkanrekmtq
imfetfntpamyvaiqavlslyasg

>d2btfal c.b55.1.1 (A:2-146) Actin {Cow (Bos taurus) [TaxId: 9913]}
dddiaalvvdngsgmckagfagddapravfpsivgrprhqgvmvgmggkdsyvgdeagsk
rgiltlkypiehgivtnwddmekiwhhtfynelrvapeehpvllteaplnpkanrekmtq
imfetfntpamyvaiqavlslyasg

DDIAALVVDNGSGMCKAGFAGDDAPRAVFPS IVGRPRHQGVYMVGMGQKDSYVGDEAQSKR
GILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQI
MFETFNTPAMYVAIQVWIGGS ILASLSTFQQMWISKQEYDESGPSIVHRK

>2BTFA2

>d2btfa2 3.50.1.1.4 (147-375) Actin {Bovine (Bos taurus), pancreas}
rttgivmdsgdgvthtvpiyegyalphailrldlagrdltdylmkiltergysftttaer
eivrdikeklcyvaldfegemataassssleksyelpdgqvitignerfrecpealfgpst
lgmescgihettfnsimkedvdirkdlyantvlsggttmypgiadrmgkeitalapstmk
ikiiapperkysvwiggsilaslstfqgmwiskgeydesgpsivhrkef

>d2btfa2 c.55.1.1 (A:147-375) Actin {Cow (Bos taurus) [TaxId: 9913]}
rttgivmdsgdgvthtvpiyegyalphailrldlagrdltdylmkiltergysftttaer
eivrdikeklcyvaldfegemataassssleksyelpdgqvitignerfrcpealfgpsf
lgmescgihettfnsimkedvdirkdlyantvlsggttmypgiadrmgkeitalapstmk
ikiiapperkysvwiggsilaslstfqqmwiskgeydesgpsivhrkef

AVLSLYASGRTTGIVMDSGDGVTHTVPIYEGYALPHAILRLDCGIHETTFNSIMKCDVDI
RKDLYANTVLSGGTTMYPGIADRMQKE I TALAPSTMKIKI IAPPERKYS
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>1BCO 2

>dlbco 2 3.50.3.3.1 (258-480) mu transposase, core domain {Bacteriophage mu}
ehldamgwingdgylhnvfvrwfngdvirpktwfwgdvktrkilgwrcdvsenidsirls
fmdvvtrygipedfhitidntrgaankwl tggapnryrfkvkeddpkglfllmgakmhwt
svvagkgwgqakpverafgvggleeyvdkhpalagaytgpnpgakpdnygdravdael f1
ktlaegvamfnartgretemcggklsfddvfereyartivrkp

>dlbcoa2 c.55.3.3 (A:258-480) mu transposase, core domain {Bacteriophage mu [TaxId: 10677]}
ehldamgwingdgylhnvfvrwfngdvirpktwfwgdvktrkilgwrcdvsenidsirls

fmdvvtrygipedfhitidntrgaankwl tggapnryrfkvkeddpkglf1llmgakmhwt
svvagkgwgqakpverafgvggleeyvdkhpalagaytgpnpgakpdnygdravdael f1
ktlaegvamfnartgretemcggklsfddvfereyartivrkp

AEAVNVSRKGEFTLKVGGSLKGAKNVYYNMALMNAGVKKVVVRFDPQQLHSTVYCYTLDG
RFICEAEC

>1SFE 2

>dlsfe 2 3.50.4.1.1 (12-92) Ada DNA repair protein {Escherichia coli}
lavryaladcelgrclvaesergicaillgdddatliselggmfpaadnapadlmfqghv
reviaslnqrdtpltlpldir

>dlsfea?2 c.55.7.1 (A:12-92) Ada DNA repair protein {Escherichia coli [TaxId: 562]}
lavryaladcelgrclvaesergicaillgdddatliselqgmfpaadnapadlmfqghv
reviaslnqgrdtpltlpldir

GTAFQQQVWQALRT IPCGETVSYQQLANAIGKPKAVRAVASACAANKLATVIPCHRVVRG
DGSLSGYRWGVSRKAQLLRREAEN

>1HPLA2

>dlhpla2 3.64.1.16.1 (1-336) Pancreatic lipase, N-terminal domain {Horse (Equus caballus)}
neveyerlgefsddspwagiverplkilpwspekvntrfllytnenpdnfgeivadpsti
gssnfntgrktrfiihgfidkgeeswlstmegnmfkvesvncicvdwksgsrtaysqasq
nvrivgaevaylvgvlqssfdyspsnvhiighslgshaageagrrtngavgritgldpae
pcfagtpelvrldpsdagfvdvihtdiapfipnlgfgmsqtaghldffpnggkempgegk
nvlsqivdidgiwggtrdfaacnhlrsykyytdsilnpdgfagfscasysdftankcfpe
ssegepgmghyadrfpgrtkgvgqlfylntgdasnfa

>dlhpla2 c.69.1.19 (A:1-336) Pancreatic lipase, N-terminal domain {Horse (Equus caballus) [TaxId:
97961}

neveyerlgefsddspwagiverplkilpwspekvntrfllytnenpdnfgeivadpsti

gssnfntgrktrfiihgfidkgeeswl stmeqnmfkvesvnecicvdwksgsrtaysqasq
nvrivgaevaylvgvlqssfdyspsnvhiighslgshaageagrrtngavgritgldpae
pcfagtpelvrldpsdagfvdvihtdiapfipnlgfgmsqtaghldffpnggkempgegk
nvlsqivdidgiwggtrdfaacnhlrsykyytdsilnpdgfagfscasysdftankcfpce
ssegepgmghyadrfpgrtkgvgqlfylntgdasnfa
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WRYRVDVTLSGKKVTGHVLVSLFGNKGNSRQYEIFQGTLKPDNTYSNEFDSDVEVGDLEK
VKFIWYNNVINLTLPKVGASKITVERNDGSVFNFCSEETVREDVLLTLTAC

>1ALO_2 (the PDB ID in release 1.75 is updated as 1VLBa2)

>dlalo 2 4.13.6.2.2 (1-80) Aldehyde oxidoreductase, N-terminal domain {Desulfovibrio gigas}
migkvitvngieqnlfvdaeallsdvlrqqlgltgvkvgceqgqegacsvildgkvvrac

vtkmkrvadgaqittiegvg

>dlvlba2 d.15.4.2 (A:1-80) Aldehyde oxidoreductase, N-terminal domain {Desulfovibrio gigas
[TaxId: 8791}

migkvitvngieqnlfvdaeallsdvlrqqlgltgvkvgceqgqcgacsvildgkvvrac

vtkmkrvadgaqittiegvg

TIEGVGQPENLHPLQKAWVLHGGAQCGFCSPGF I VSAKGLLDTNADPSREDVRDWFQKHR
NACRCTGYKPLVDAVMDAAAV INGKKPETDLEFKMPADGR IWGSKYPRPTAVAKVTGTL

>3RUBL2

>d3rubl2 4.48.9.1.1 (22-147) Ribulose 1, 5-bisphosphate carboxylase—oxygenase {Tobacco (Nicotiana
tabacum), variant turkish samsun}

ltyytpeyqtkdtdilaafrvtpgpgvppeeagaavaaesstgtwttvwtdgltsldryk
greyriervvgekdgyiayvaypldlfeegsvtnmftsivgnvfgfkalralrledlrip

payvkt

>d3rubl2 d.58.9.1 (L:22-147) Ribulose 1, 5-bisphosphate carboxylase-oxygenase {Tobacco (Nicotiana
tabacum), variant turkish samsun [TaxId: 4097]}
ltyytpeyqtkdtdilaafrvtpgpgvppeeagaavaaesstgtwttvwtdgltsldryk
greyriervvgekdgyiayvaypldlfeegsvtnmftsivgnvfgfkalralrledlrip

payvkt

QGPPHGIQVERDKLNKYGRPLLGCT IKPKLGLSAKNYGRAVYECLRGGLDFTKDDENVNS
QPFMRWRDRFLFCAEALYKAQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVP IVMHD
YLTGGFTANTSLAHYCRDNGLLLHIHRAMHAV IDRQKNHG IHFRVLAKALRMSGGDH IHS
GTVVGKLEGERDITLGFVDLLRDDFVEQDRSRGI1YFTQDWVSLPGVLPVASGG IHVWHMP
ALTEIFGDDSVLQFGGMTLGHPWGNAPGAVANRVALEACVKARNEGRDLAQEGNE I IREA
CKWSPELAAACEVWKE IV

>5RUBA2

>d5ruba? 4.48.9.1.6 (2-137) Ribulose 1, 5-bisphosphate carboxylase—oxygenase {Rhodospirillum
rubrum}

dgssryvnlalkeedliaggehvlcayimkpkagygyvataahfaaesstgtnvevettd

dftrgvdalvyevdeareltkiaypval fdrnitdgkamiasfltltmgnnggmgdveya

kmhdfyvpeayral fd

>d5ruba2 d.58.9.1 (A:2-137) Ribulose 1, 5-bisphosphate carboxylase—oxygenase {Rhodospirillum
rubrum [TaxId: 1085]}
dgssryvnlalkeedliaggehvlcayimkpkagygyvataahfaaesstgtnvevettd
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dftrgvdalvyevdeareltkiaypvalfdrnitdgkamiasfltltmgnnggmgdveya
kmhdfyvpeayralfd

DGPSVNISALWKVLGRPEVDGGLVVGT I IKPKLGLRPKPFAEACHAFWLGGDF IKNDEPQ
GNQPFAPLRDTIALVADAMRRAQDETGEAKLFSANITADDPFEI IARGEYVLETFGENAS
HVALLVDGYVAGAAAI TTARRRFPDNFLHYHRAGHGAVTSPQSKRGYTAFVHCKMARLQG
ASGIHTGTSSDRAIAYMLTQDEAQGPFYRQSWGGMKACTP I 1 SGGMNALRMPGFFENLGN
ANV ILTAGGGAFGH IDGPVAGARSLRQAWQAWRDGVPVLDYAREHKELARAFES

>1DAR_4

>dldar 4 4.48.11.1.1 (600-689) Elongation factor G (EF-G), domain V {Thermus thermophilus}
vilepimrvevttpeeymgdvigdlnarrgqilgmeprgnaqvirafvplaemfgyatdl
rsktqgrgsfvmffdhygevpkqvgeklik

>dldara4 d.58.11.1 (A:600-689) Elongation factor G (EF-G) {Thermus thermophilus [TaxId: 274]}
vilepimrvevttpeeymgdvigdlnarrgqilgmeprgnaqvirafvplaemfgyatdl
rsktqgrgsfvmffdhyqgevpkqgvgeklik

RET I TKPVDVEGKFIRQTGGRGQYGHVKIKVEPLPRGSGFEFVNAIVGGV IPKEY IPAVQ
KGIEEAMQSGPLIGFPVVDIKVTLYDGSYHEVDSSEMAFK TAGSMATKEAVQKGDPVIL

>1IMLA 2

>dlmla 2 4.48.20.1.1 (128-197) Probable ACP-binding domain of malonyl-CoA ACP transacylase
{Escherichia coli}

gtgamaaiiglddasiakaceeaaegqvvspvnfnspgqvviaghkeaveragaackaag

akralplpvs

>dlmlaa2 d.58.23.1 (A:128-197) Probable ACP-binding domain of malonyl-CoA ACP transacylase
{Escherichia coli [TaxId: 562]}
gtgamaaiiglddasiakaceeaaegqvvspvnfnspgqvviaghkeaveragaackaag

akralplpvs

QFAFVFPGQGSQTVGMLADMAASYP IVEETFAEASAALGYDLWALTQQGPAEELNKTWQT
QPALLTASVALYRVWQQQGGKAPAMMAGHSLGEYSALVCAGV IDFADAVRLVEMRGKFMQ
EAVPSHCALMKPAADKLAVELAKITFNAPTVPVVNNVDVKCETNGDAIRDALVRQLYNPV
QWTKSVEYMAAQGVEHLYEVGPGKVLTGLTKRIVDTLTASALNEPSAMAAAL

>1VAOA1

>dlvaoal 4.48.27.1.1 (274-560) Vanillyl-alcohol oxidase {Fungus (Penicillium simplicissimum)}
rgyqsylitlpkdgdlkgavdiirplrlgmalgnvptirhilldaavlgdkrsyssrtep
Isdeeldkiakqlnlgrwnfygalygpepirrvlwetikdafsaipgvkfyfpedtpens
vlirvrdktmqgiptydelkwidwlpngahlffspiakvsgedammgyavtkkrcqeagld
figtftvgmremhhiveivfnkkdligkrkvgwlmrtliddcaangwgeyrthlafmdqi
metynwnnssflrfnevlknavdpngiiapgksgvwpsqyshvtwkl

>dlvaoal d.58.32.1 (A:274-560) Vanillyl-alcohol oxidase {Fungus (Penicillium simplicissimum)
[TaxId: 69488]}
rgyqsylitlpkdgdlkqavdiirplrlgmalgnvptirhilldaavlgdkrsyssrtep

33



I1sdeeldkiakqlnlgrwnfygalygpepirrvlwetikdafsaipgvkfyfpedtpens
virvrdktmggiptydelkwidwlpngahlffspiakvsgedammgyavtkkrcqeagld
figtftvgmremhhiveivfnkkdligkrkvgwlmrtliddcaangwgeyrthlafmdqi
metynwnnssflrfnevlknavdpngiiapgksgvwpsqyshvtwkl

EFRPLTLPPKLSLSDFNEFIQDI IRIVGSENVEVISVDGSYMKPTHTHDPHHVMDQDYFL
ASATVAPRNVADVQS I'VGLANKFSFPLWP ISIGRNSGYGGAAPRVSGSVVLDMGKNMN

>1GEO_1 (the PDB ID in release 1.75 is updated as 1AOPal)

>dlaop 1 4.48.29.1.1 (81-145) Sulfite reductase, domains 1 and 3 {Escherichia coli}
1lrerlpggvittkgwgaidkfagentiygsirltnrqtfqfhgilkknvkpvhgmlhsv

gldal

>dlaopal d.58.36.1 (A:81-145) Sulfite reductase, domains 1 and 3 {Escherichia coli [TaxId: 562]}
llrerlpggvittkgwgaidkfagentiygsirltnrqtfqfhgilkknvkpvhgmlhsv
gldal

NDMNRNVLCTSNPYESQLHAEAYEWAKKISEHLLPTYLPRKFKTTVVIPPQOND IDLHAND
MNFVATAENGKLVGFNLLVGGGLS IEHGNKKTYARTASEFGYLPLEHTLAVAEAVVTTQR
DWGNRTDRKNAKTKYTLERVGVETFKAEVERRAGIKFEP IRPYEFT

>1GEO_2 (the PDB ID in release 1.75 is updated as 1AOPa2)

>dlaop 2 4.48.29.1.1 (346-425) Sulfite reductase, domains 1 and 3 {Escherichia coli}
igwvkgiddnwhltlfiengrildyparplktglleiakihkgdfritangnliiagvpe

sekakiekiakesglmnavt

>dlaopa2 d.58.36.1 (A:346-425) Sulfite reductase, domains 1 and 3 {Escherichia coli [TaxId: 562]}
igwvkgiddnwhltlfiengrildyparplktglleiakihkgdfritangnliiagvpe
sekakiekiakesglmnavt

LLRCRLPGGVITTKQWQAIDKFAGENT IYGSIRLTNRQTFQFHGILPVHQMLHSVGLDAL
GRGDRIGWVKG IDDQWHLTLFIENGRILDYPARPLKTGLLE IAKIHKGDFRITANQNLI 1
AGVPESEKAKIEKITAKESGLMNAYV

>1PRHA2
>dlprha2 7.3.11.1.9 (33-73) Prostaglandin H2 synthase—1, EGF-like module {Sheep (Ovis aries)}
vnpceyypeghqgicvrfgldryqedetrtgysgpnetipe

>dlprha2 g.3.11.1 (A:33-73) Prostaglandin H2 synthase—-1, EGF-like module {Sheep (Ovis aries)
[TaxId: 99401}
vnpceyypeghggicvrfgldrygedetrtgysgpnetipe

IWTWLRTTLRPSPSF IHFLLTHGRWLWDFVNATFIRDTLMRLVLTVRSNLIPSPPTYNIA
HDY ISWESFSNVSYYTRILPSVPRDCPTPMGTKGKKQLPDAEFLSRRFLLRRKFIPDPQG
TNLMFAFFAQHFTHQFFKTSGKMGPGFTKALGHGVDLGH I YGDNLERQYQLRLFKDGKLK
YQMLNGEVYPPSVEEAPVLMHYPRG IPPQSQMAVGQEVFGLLPGLMLYAT IWLREHQRVC
DLLKAEHPTWGDEQLFQTAKLILIGETIKIVIEEYVQQLSGYFLQLKFDPELLFGAQFQY
RNRITAMEFNQLYHWHPLMPDSFRVGPQDYSYEQFLFNTSMLVDYGVEALVDAFSRQPAGR

34



IGGGRNIDHHILHVAVDV IKESRVLRLQPFNEYRKRFGMKPYTSFQELTGEKEMAAELEE
LYGDIDALEFYPGLLLEKCHPNS IFGESMIEMGAPFSLKGLLGNP ICSPEYWKASTFGGE
VGFNLVKTATLKKLVCLNTKTCPYVSFHVP
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1 An example of PSIPRED profiles

Figure 1 gives an example of the PSIPRED profile. The amino acid sequence of a protein domain
is submitted to PSIPRED to predict its secondary structure. Besides the predicted secondary
structure sequence (we call it a state sequence), there are the other three sequences returned by
PSIPRED, which are used to measure the confidence levels of the corresponding predictions. We
scale these sequences so that the sum of the three confidence values at each position along the
amino acid sequence is one. We call the scaled sequences as the probability sequences. Therefore,

a PSIPRED profile is made of a state sequence and three probability sequences.

2 Chaos game representation of the state sequence

We propose here a way to build a new set of features based on the chaos game representation
(CGR) of a state sequence. The CGR was initially developed to visualize DNA sequences [1],
and later applied to protein amino acid sequences as well [2, 3, 4, 5]. Given a state sequence, we
start with a equilateral triangle with the unit length of sides and each vertex associated with a
distinct letter of H, E and C. For each letter of the given state sequence, we then plot a point
inside the triangle in the following way. The first point is placed half way between the center of
the triangle and the vertex corresponding to the first letter of the state sequence, and the i-th
point is then placed half way between the (i — 1)-th point and the vertex corresponding to the
i-th letter. The obtained plot is then called the CGR of the state sequence. Figure 2 depicts
the CGR for a protein.

Observe that each state sequence gives rise to a distinct (z,y)-coordinate sequence of the
plotted points. Hence we can faithfully model a CGR plot as a combination of two time series,
one composed of the xz-coordinates and the other of the y-coordinates. For simplicity, we call
them z-time series and y-time series, respectively. Because a CGR plot can be fully reconstructed

from the corresponding x and y time series, no information present in the CGR plot would be



State sequence Three probability sequences
c H E

D [C][0-999 o©0.001 0.002 0.997 0.001 0.002
1 H||0.414 0.705 0.038 0.358 0.609 0.033
D H||0.466 0.507 0.083 0.441 0.480 0.079
E H||0.310 0.627 0.065 0.309 0.626 0.065
c H||0.488 0.519 0.064 0.456 0.485 0.060
E cl||o.528 0.453 0.166 0.460 0.395 0.145
N cl|o.782 0.178 0.059 0.767 0.175 0.058
G c||0.930 0.075 0.033 0.896 0.072 0.032
G c||o.956 0.035 0.033 0.934 0.034 0.032
F cl|o.813 0.073 o0.129 0.801 0.072 0.127
c cl|o.784 0.102 o0.068 0.822 0.107 0.071
s cl||o.569 0.426 o0.018 0.562 0.421 0.018
G H||0.226 0.804 0.008 0.218 0.775 0.008
v H[|0.170 0.790 0.037 0.171 0.792 0.037
c H||0.151 0.807 0.038 0.152 0.810 0.038
H H||0.296 0.635 0.055 0.300 0.644 0.056
N cl||o.816 0.165 0.031 0.806 0.163 0.031
L c||0.943 0.051 0.036 0.916 0.050 0.035
P c||o.968 0.065 0.051 0.893 0.060 0.047
G cl||o.915 0.060 o0.085 0.863 0.057 0.080
T cl||0.778 0.075 0.204 Scale 0.736 0.071 0.193
F PSIPRED E[[0.373 0.074 0.607 0.354 0.070 0.576
E E[[0.262 0.055 0.684 0.262 0.055 0.683
c E[[0.136 0.044 0.768 0.143 0.046 0.810
1 E[[0.315 0.037 0.635 0.319 0.037 0.643
c cl||o.786 0.058 0.205 0.749 0.055 0.195
G c||o.954 0.013 0.031 0.956 0.013 0.031
P c||0.933 0.054 o0.014 0.932 0.054 0.014
D cl|0.911 0.111 0.014 0.879 0.107 0.014
s H[|0.398 0.807 0.007 0.328 0.666 0.006
A H[|0.132 0.907 0.019 0.125 0.857 0.018
L H[|0.200 0.879 0.030 0.180 0.793 0.027
A H||0.242 0.856 0.014 0.218 0.770 0.013
G H||0.314 0.742 0.029 0.289 0.684 0.027
o H[[0.380 0.641 0.046 0.356 0.601 0.043
T c||o.583 0.433 0.095 0.525 0.390 0.086
G cl||o.754 0.276 0.090 0.673 0.246 0.080
T c||o.857 0.098 0.066 0.839 0.096 0.065
D c|[0.884 0.062 0.086 0.857 0.060 0.083
L] c||0.997 0.001 o0.001 0.998 0.001 0.001

Figure 1: An example of PSIPRED profile.

lost in the combination of two time series. For example, the two time series corresponding to
the CGR plots of Figure 2 are depicted in Figure 3.
The average values of x- and y-time series points are calculated respectively as
1< 1<
T==> 2 and §=—Y y, (1)
L L -
=1 =1
where L denotes the length of the time series and x; and y; are the coordinate values of the i-th

point in CGR. These two variables are included into our feature sets.

3 Recurrence plot

Recurrence plot (RP) is a purely graphical tool originally proposed by Eckmann et al. [6] to
detect patterns of recurrence in the data. Here, it is used to describe natural time correlation
information in a time series. Given a time series z1z3 --- 2y, of length L, we first embed it into

the space R™ of dimension m using a time delay 7. Let us define
Zi= (Ziv RitTs Rit2rs 7zi+(m—1)7')a t=1,2,--+, Np, (2)

where N,,, = L — (m — 1)7. Hence, we obtain N,, vectors (i.e., points) in the embedding space
R™. While the values of m and 7 have to be chosen appropriately based on nonlinear dynamical

theory [7], 7 is often set to be 1 in practical. Because an a-helix segment generally comprises
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Figure 3: The two time series corresponding to Figure 2.
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Figure 4: The RP plots of the two time series in Figure 3.

at least three residues, we set m to be 3 in this study. We further construct a distance matriz
(DM) of size Ny, x Ny, from the N, points. Its elements are the (Euclidean) distances between
all pairs of points after scaled down by the maximum distance. As a result, all the element
values of DM are located in the interval between 0 and 1, one advantage of which is to allow
the recurrence plots in different scales to be statistically compared [7]. Finally, we define a
recurrence matriz (RM) by applying a threshold ¢ (namely radius) on the element values of
DM. Formally, let RM=(R; ;(¢))n,.xN,, and

Ri,j(s):H(E_Di,j)v i?j:1727"'7Nm (3)
where H is the Heaviside function; that is,

0, ifz<0,

4
1, ifx>0. )

H(x) —{

RP is simply a visualization of RM by plotting points on i-j plane for those elements in RM
with values equal to 1. If R; j(¢) = 1, we say the j-th point recurs with reference to the i-th
point. For any ¢ > 0, the RP has always a black line along main diagonal since R;;(¢) = 1.
Furthermore, the RP is symmetric with respect to the main diagonal as R; ;(¢) = Rj;(e). For
example, the RPs for the two time series in Figure 3 are shown in Figure 4. It can be seen
that € is a crucial parameter in the construction of a RP. If € is chosen too small, then there
might leave only a few of recurrence points so that we can not learn any recurrence structure
of the underlying time series. But if ¢ is too large, almost all the points will be enclosed in the
neighbor of a point, thereby introducing a lot of structure artifacts. In this study, € is set to be
39% according to [3].

4 Recurrence quantification analysis

Recurrence quantification analysis (RQA) is a nonlinear technique used to quantify the infor-

mation supplied by a recurrence plot [8, 9]. In the following we briefly introduce the RQA



techniques, where eight recurrence variables are defined to quantify a RP. These variables will
be included into our set of features. Because the RP is symmetric with respect to the main
diagonal, the recurrence points considered in the following definitions will only comprise those
in the upper triangle of a RP (excluding the main diagonal line as well).

The first recurrence variable is called recurrence (REC'). It is a measure of the density of
recurrence points in a RP, taking a value ranging from 0 (when there is no recurrent point) to

1 (when all points are recurrent). That is,

# recurrent points in upper triangle

e = NN = D)2 | ?

where # stands for counting the number of points.

The second recurrence variable is called determinism (DET). It measures the proportion of
recurrent points that form diagonal line structures. Before evaluating this variable, we need to set
the minimum number of recurrent points that a diagonal line segment requires. The commonly

used number is 2, which is used in this study as well. Formally, we define determinism as

DET — # recurrent points in diagonal lines

(6)

# recurrent points

The third recurrence variable is called linemax and denoted by L,q.. It simply represents
the length of the longest diagonal line segment in RP, and essentially inversely scales with the
largest positive Lyapunov exponent [6]. Note that in general, the longer a time series, the longer
diagonal line segments as well. In order to cancel the length influence of the time series (equal
to the length of the corresponding amino acid sequence), we normalize the length of the longest
diagonal line segment by dividing V,,. That is,

Lmax -

length of longest diagonal line in RP

T ™

The fourth recurrence variable is entropy (ENT'), which is the Shannon information entropy
of the distribution probability of the length of the diagonal lines. That is,

L7na:):

ENT = — > p(k)logy(p(k)), (8)
k=Lmin, p(k)#0

where L,,;, is the minimum length of diagonal lines in RP and

_ # diagonal lines of length & in RP

k
p(k) # diagonal lines in RP

(9)

The fifth recurrence variable is called trend (T'N D), which quantifies the stationarity degree
of time series. It is calculated as the level that the local recurrences of diagonal lines fits their
displacements from the main diagonal by least squares regression, where the local recurrence of
a diagonal line refers to the proportion of points on the diagonal line that are the recurrence
points. We would like to emphasize that the variable recurrence is defined on the whole upper

triangle of RP while the local recurrence is instead defined only on a certain diagonal line of RP.



The remaining three variables are defined based on the vertical line structure. The sixth
recurrence variable is called laminarity (LAM). Tt is analogous to DET, but calculated using

recurrence points forming vertical line structures. That is,

TAM — #recurrent points in vertical lines

10
F#recurrent points (10)

The seventh variable, called trapping time (TT), is the normalized average length of vertical
line structures (i.e., average length of vertical line structures divided by N,,). The eighth
recurrence variable is the maximum normalized length of the wvertical lines in RP, which is

analogous to the definition of L,,,, and denoted by V4.
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I.  SVM parameters optimization

In our experiments, grid search is used to select the optimal C and y. The grid is set to be C = [2°, 2%,
.., 2% and y = [2%, 2% ..., 2. For the original DD dataset and the RDD datasets, the C and y in
SVM are optimized based on standard 5-fold cross-validation on the training datasets. Then the in-
dependent testing datasets are used to evaluate the accuracies of TAXFOLD. While for the EDD,
F95 and F194 datasets, n-fold cross-validation is adopted to assess TAXFOLD. In order to select the
optimal parameters C and vy, we have slightly modified the procedure of standard n-fold cross-
validation as follows. First, a dataset (eg., EDD) is randomly partitioned into n subsets of equal size.
Second, 80% of (n-1) subsets are used to train SVMs, the remaining 20% of the (n-1) subsets are
used to find the optimal C and vy, and the remaining subset (called validation set) is used to evaluate
the prediction accuracies. The second step is repeated n times with each of the n subsets used exactly
once as the validation set. This n-fold cross-validation is called adjusted n-fold cross-validation. In
this study, the optimal parameters C and y for the EDD, F95, F194 and F710 datasets are obtained

using the adjusted n-fold cross-validation.



Il.  Optimal values of A and lax

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

max

Figure SC1 The overall accuracies for the RDD training dataset obtained by varying the values of A and |« from 1 to 5 and
1 to 15, respectively. There are multiple values of X and |« leading to the same highest accuracy 77.2%. A =3 and |,,,=9 are
selected because they give rise to the smallest number of features while achieving the highest accuracy.



I11. Detailed accuracies of TAXFOLD and other methods

Table SC1 Performances of TAXFOLD on the original DD and RDD and EDD datasets. W.A. represents weighted av-
erage. The accuracies for the original DD (resp. RDD) are evaluated on the independent testing sequences of the DD
(resp. RDD) dataset; the accuracies for the EDD dataset are evaluated via 10-fold cross-validation.

Original DD (%) RDD (%) EDD (%)
Fold (C=4, y=0.25) (C=4, y=0.25) (C=4, y=0.5)

recall | prec. | F-m. | recall | prec. | F-m. | recall | prec. | F-m.

1 100 66.7 80.0 100 100 100 97.6 100 98.8
2 100 100 100 100 100 100 94.1 94.1 94.1
3 60.0 75.0 66.7 85.0 944 89.5 95.7 90.6 93.1
4 100 57.1 72.7 100 87.5 93.3 88.4 93.8 91.0
5 100 75.0 85.7 100 90.0 94.7 86.7 83.9 85.2
6 66.7 100 80.0 66.7 100 80.0 88.1 96.3 92.0
7 79.5 77.8 78.7 95.5 95.5 95.5 96.2 90.4 93.2
8 83.3 83.3 83.3 75.0 90.0 81.8 85.1 100 92.0
9 92.3 85.7 88.9 92.3 80.0 85.7 90.0 84.4 87.1
10 83.3 100 90.9 66.7 100 80.0 78.9 86.5 82.6
11 50.0 57.1 53.3 50.0 100 66.7 79.1 81.6 80.3
12 73.7 43.8 54.9 89.5 58.6 70.8 72.4 715 72.0
13 100 66.7 80.0 100 80.0 88.9 88.9 95.2 92.0
14 50.0 66.7 57.1 50.0 66.7 57.1 84.4 97.4 90.5
15 100 87.5 93.3 100 100 100 75.7 100 86.2
16 68.8 57.9 62.9 93.8 69.2 79.6 97.3 94.0 95.6
17 91.7 78.6 84.6 91.7 78.6 84.6 94.8 97.9 96.3
18 38.5 62.5 47.6 69.2 81.8 75.0 91.8 95.7 93.7
19 74.1 90.9 81.6 77.8 95.5 85.7 79.2 88.8 83.7
20 33.3 50.0 40.0 50.0 66.7 57.1 93.7 90.7 92.2
21 37.5 60.0 46.2 75.0 75.0 75.0 84.7 94.0 89.1
22 58.3 53.8 56.0 83.3 714 76.9 81.3 86.7 83.9
23 714 55.6 62.5 85.7 66.7 75.0 94.0 94.0 94.0
24 50.0 100 66.7 50.0 100 66.7 100 100 100
25 25.0 100 40.0 375 100 54.5 86.0 90.4 88.1
26 48.1 68.4 56.5 63.0 85.0 72.3 87.9 83.2 85.5
27 96.3 100 98.1 100 100 100 99.0 96.3 97.7
W.A. 71.5 73.8 71.0 83.2 85.5 82.9 90.0 90.1 90.0




Table SC2 The performance of TAXFOLD on F95 dataset evaluated via 10-fold cross-validation. (C=16, y=0.5)

Fold Recall (%) | Precision (%) | F-measure (%)
1 92.7 100 96.2
2 56.1 57.5 56.8
3 94.1 97.0 95.5
4 92.2 76.3 83.5
5 71.1 91.4 80.0
6 61.9 74.3 67.5
7 76.8 70.7 73.6
8 75.5 78.7 77.1
9 83.3 83.3 83.3
10 62.9 78.6 69.8
11 51.7 83.3 63.8
12 88.1 94.5 91.2
13 82.8 92.3 87.3
14 72.4 71.4 71.9
15 92.0 95.8 93.9
16 97.8 95.7 96.7
17 86.7 82.7 84.7
18 85.3 90.6 87.9
19 93.4 83.7 88.3
20 52.2 61.5 56.5
21 85.1 95.2 89.9
22 69.2 100 81.8
23 88.3 75.7 81.5
24 73.2 69.5 71.3
25 68.4 83.0 75.0
26 79.3 76.7 78.0
27 78.3 71.1 74.5
28 96.5 100 98.2
29 65.4 59.6 62.4
30 84.4 88.4 86.4
31 62.8 81.8 71.1
32 77.4 92.3 84.2
33 86.7 97.5 91.8
34 82.1 79.0 80.5
35 75.7 100 86.2
36 82.1 71.9 76.7
37 81.1 88.2 84.5
38 44.7 56.7 50.0
39 69.0 95.2 80.0
40 84.2 78.4 81.2
41 714 87.0 78.4
42 50.0 72.7 59.3
43 94.3 87.3 90.7
44 94.3 94.3 94.3
45 89.0 89.0 89.0
46 100 100 100
47 82.1 92.0 86.8
48 76.2 83.2 79.5




49 72.6 81.8 76.9
50 89.3 92.6 90.9
51 82.1 95.8 88.5
52 90.0 100 94.7
53 90.8 81.9 86.1
54 84.7 91.3 87.9
55 65.4 89.5 75.6
56 48.9 47.8 48.4
57 72.7 68.9 70.7
58 81.8 88.2 84.9
59 92.6 96.2 943
60 89.3 82.1 85.6
61 92.3 93.8 93.0
62 65.6 87.5 75.0
63 94.0 92.9 93.4
64 86.7 96.3 91.2
65 915 94.7 93.1
66 72.7 69.6 71.1
67 53.7 78.6 63.8
68 81.8 79.2 80.5
69 80.5 86.4 83.3
70 84.0 100 91.3
71 90.6 100 95.1
72 90.2 100 94.8
73 46.2 85.7 60.0
74 85.5 71.3 7.7
75 70.3 86.7 77.6
76 68.6 77.4 72.7
77 63.9 85.2 73.0
78 82.1 92.0 86.8
79 85.7 87.0 86.3
80 77.1 82.2 79.6
81 86.7 92.9 89.7
82 75.9 89.1 82.0
83 86.7 92.9 89.7
84 91.7 91.7 91.7
85 84.2 91.4 87.7
86 96.4 96.4 96.4
87 91.7 97.1 943
88 93.3 96.6 94.9
89 88.6 95.1 91.8
90 96.2 78.3 86.3
91 89.3 96.2 92.6
92 50.0 76.9 60.6
93 61.4 72.9 66.7
94 56.6 76.9 65.2
95 66.7 90.0 76.6
W.A. 82.4 82.9 82.3




Table SC3 The performance of TAXFOLD on F194 dataset evaluated via 10-fold cross-validation. (C=16, y=0.5)

Fold Recall (%) | Precision (%) | F-measure (%)
1 92.7 97.4 95.0
2 51.2 44.7 47.7
3 20.0 50.0 28.6
4 91.2 93.9 925
5 89.8 66.3 76.3
6 68.9 77.5 72.9
7 42.9 100 60.0
8 66.7 68.3 67.5
9 30.4 63.6 41.2

10 52.4 100 68.8
11 63.8 55.7 59.5
12 81.6 78.4 80.0
13 83.3 78.1 80.6
14 53.8 87.5 66.7
15 60.0 70.0 64.6
16 44.8 72.2 55.3
17 83.1 89.1 86.0
18 66.7 88.9 76.2
19 25.0 50.0 33.3
20 82.8 88.9 85.7
21 36.4 80.0 50.0
22 72.4 63.2 67.5
23 78.3 81.8 80.0
24 61.5 88.9 72.7
25 52.9 100 69.2
26 73.7 93.3 82.4
27 80.0 90.9 85.1
28 95.6 89.6 925
29 100 100 100
30 86.7 76.5 81.3
31 85.3 85.3 85.3
32 100 100 100
33 100 78.6 88.0
34 84.6 100 91.7
35 14.3 100 25.0
36 86.4 79.2 82.6
37 92.8 81.0 86.5
38 52.2 57.1 54.5
39 61.9 100 76.5
40 85.1 93.0 88.9
41 73.1 100 84.4
42 88.3 74.6 80.9
43 58.3 100 73.7
44 78.6 66.7 72.1
45 92.9 100 96.3
46 62.5 100 76.9
47 71.9 73.2 72.6
48 72.4 72.4 72.4




49 100 100 100
50 79.1 68.0 73.1
51 85.0 100 91.9
52 96.5 100 98.2
53 63.6 93.3 75.7
54 67.3 53.0 59.3
55 86.7 79.6 83.0
56 62.8 77.1 69.2
57 36.4 100 53.3
58 74.2 85.2 79.3
59 53.8 77.8 63.6
60 84.4 90.5 87.4
61 66.7 100 80.0
62 94.1 100 97.0
63 69.6 76.2 72.7
64 79.5 72.9 76.1
65 75.7 933 83.6
66 52.9 100 69.2
67 82.1 69.7 75.4
68 78.4 87.9 82.9
69 50.0 65.5 56.7
70 69.0 90.9 78.4
71 66.7 923 77.4
72 85.3 82.7 83.9
73 56.5 92.9 70.3
74 75.0 85.7 80.0
75 67.9 86.4 76.0
76 56.3 72.0 63.2
77 95.8 84.1 89.6
78 94.3 915 92.9
79 89.0 89.0 89.0
80 70.0 93.3 80.0
81 55.0 57.9 56.4
82 100 100 100
83 85.7 88.9 87.3
84 64.3 100 78.3
85 78.5 72.3 75.3
86 84.6 100 91.7
87 69.4 79.6 741
88 81.8 90.0 85.7
89 77.8 100 87.5
90 25.0 57.1 34.8
91 78.9 100 88.2
92 89.3 92.6 90.9
93 75.0 84.0 79.2
94 86.7 100 92.9
95 89.1 77.7 83.0
96 72.7 100 84.2
97 75.0 88.2 81.1
98 95.2 100 97.6
99 83.8 86.9 85.3




100 69.2 90.0 78.3
101 55.6 49.0 52.1
102 73.4 57.3 64.4
103 87.3 88.9 88.1
104 88.9 96.0 92.3
105 84.6 100 91.7
106 86.4 74.2 79.8
107 92.3 93.8 93.0
108 59.4 82.6 69.1
109 94.0 89.7 91.8
110 100 100 100
111 93.3 100 96.6
112 58.3 87.5 70.0
113 100 100 100
114 41.2 87.5 56.0
115 83.3 100 90.9
116 93.8 100 96.8
117 915 94.7 93.1
118 87.5 87.5 87.5
119 70.6 100 82.8
120 78.9 88.2 83.3
121 65.9 65.9 65.9
122 80.0 100 88.9
123 72.7 100 84.2
124 60.0 85.7 70.6
125 53.7 73.3 62.0
126 84.3 77.9 81.0
127 54.2 86.7 66.7
128 79.3 76.7 78.0
129 66.7 100 80.0
130 90.5 100 95.0
131 75.0 100 85.7
132 66.7 100 80.0
133 80.0 100 88.9
134 93.8 100 96.8
135 88.9 100 941
136 95.8 100 97.9
137 90.2 100 94.8
138 81.0 100 89.5
139 54.5 923 68.6
140 79.2 100 88.4
141 46.2 85.7 60.0
142 69.6 88.9 78.0
143 81.3 100 89.7
144 84.1 65.7 73.7
145 91.7 100 95.7
146 95.2 100 97.6
147 55.0 91.7 68.7
148 46.2 100 63.2
149 70.3 86.7 77.6
150 63.6 100 77.8




151 68.6 77.4 72.7
152 66.7 100 80.0
153 80.6 80.6 80.6
154 87.0 95.2 90.9
155 46.2 85.7 60.0
156 714 83.3 76.9
157 83.3 100 90.9
158 82.1 85.2 83.6
159 88.6 86.1 87.3
160 76.5 100 86.7
161 75.0 76.6 75.8
162 86.7 92.9 89.7
163 81.3 100 89.7
164 83.3 90.9 87.0
165 75.9 73.2 745
166 77.3 94.4 85.0
167 54.5 85.7 66.7
168 83.3 89.3 86.2
169 91.7 91.7 91.7
170 85.7 85.7 85.7
171 81.6 100 89.9
172 85.7 96.0 90.6
173 91.3 913 91.3
174 93.8 100 96.8
175 37.5 66.7 48.0
176 86.1 93.9 89.9
177 100 100 100
178 82.6 95.0 88.4
179 100 100 100
180 81.3 92.9 86.7
181 88.6 90.7 89.7
182 86.4 95.0 90.5
183 94.3 63.5 75.9
184 58.8 83.3 69.0
185 21.4 100 35.3
186 63.6 100 77.8
187 50.0 85.7 63.2
188 85.7 96.0 90.6
189 13.3 66.7 22.2
190 57.5 74.2 64.8
191 64.9 68.5 66.7
192 54.7 64.4 59.2
193 66.7 75.0 70.6
194 35.7 71.4 47.6
W.A. 79.6 81.1 79.4




Table SC4 Comparison with the major existing methods on the testing sequences of the RDD dataset. For each of the Recall,
Precision, and F-measure columns, the five sub-columns from left to right are the accuracies for the Shamim, ACCFold_AC,

ACCFold_ACC, PFRES, and TAXFOLD, respectively.

Fold Recall (%) Precision (%) F-measure (%)
1 100 | 100 | 100 | 100 | 100 | 54.5 | 100 | 100 | 100 | 100 | 70.6 | 100 | 100 | 100 | 100
2 66.7 | 77.8 | 100 | 100 | 100 | 100 | 100 | 100 | 90.0 | 100 | 80.0 | 87.5 | 100 | 94.7 | 100
3 60.0 | 60.0 | 60.0 | 75.0 | 85.0 | 80.0 | 75.0 | 85.7 | 88.2 | 94.4 | 68.6 | 66.7 | 70.6 | 81.1 | 89.5
4 | 429 100 | 100 | 100 | 100 | 75.0 | 87.5 | 100 | 875 | 875 | 54.5 | 93.3 | 100 | 93.3 | 93.3
5 88.9 1889 | 100 | 88.9 | 100 | 88.9 | 80.0 | 100 | 80.0 | 90.0 | 88.9 | 84.2 | 100 | 84.2 | 94.7
6 44.4 | 55.6 | 55.6 | 66.7 | 66.7 | 80.0 | 100 | 100 | 100 | 100 | 57.1 | 71.4 | 71.4 | 80.0 | 80.0
7 93.2 | 97.7 | 97.7 | 93.2 | 955 | 77.4 | 86.0 | 91.5 | 87.2 | 955 | 845 | 91.5 | 945 | 90.1 | 95.5
8 50.0 | 66.7 | 66.7 | 25.0 | 75.0 | 66.7 | 100 | 100 | 100 | 90.0 | 57.1 | 80.0 | 80.0 | 40.0 | 81.8
9 76.9 | 92.3 | 100 | 84.6 | 92.3 | 83.3 | 52.2 | 33.3 | 100 | 80.0 | 80.0 | 66.7 | 50.0 | 91.7 | 85.7
10 | 33.3 | 66.7 | 66.7 | 83.3 | 66.7 | 66.7 | 80.0 | 100 | 83.3 | 100 | 44.4 | 72.7 | 80.0 | 83.3 | 80.0
11 375 | 375|375 | 50.0 | 50.0 | 100 | 100 | 100 | 100 | 100 | 54.5 | 545 | 54.5 | 66.7 | 66.7
12 | 36.8 | 36.8 | 526 | 737|895 | 412 | 41.2 | 526 | 63.6 | 58.6 | 38.9 | 38.9 | 52.6 | 68.3 | 70.8
13 | 75.0 | 100 | 100 | 100 | 100 | 375 | 66.7 | 66.7 | 66.7 | 80.0 | 50.0 | 80.0 | 80.0 | 80.0 | 88.9
14 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 66.7 | 100 | 100 | 66.7 | 66.7 | 57.1 | 66.7 | 66.7 | 57.1 | 57.1
15 | 857|857 | 100 | 100 | 100 | 545 | 100 | 100 | 63.6 | 100 | 66.7 | 92.3 | 100 | 77.8 | 100
16 89.6 | 79.2 | 89.6 | 85.4 | 93.8 | 614 | 61.3 | 58.9 | 854 | 69.2 | 729 | 69.1 | 71.1 | 85.4 | 79.6
17 [833]91.7 |91.7 | 833|917 | 714 | 68.8 | 91.7 | 71.4 | 78.6 | 76.9 | 78.6 | 91.7 | 76.9 | 84.6
18 | 385|769 |69.2 | 615|692 | 357|667 | 750 | 727|818 |370| 714|720 ]| 66.7 | 75.0
19 519 | 66.7 | 704 | 77.8 | 77.8 | 63.6 | 94.7 | 95.0 | 80.8 | 95,5 | 57.1 | 78.3 | 80.9 | 79.2 | 85.7
20 | 41.7 | 417 | 41.7 | 66.7 | 50.0 | 455 | 71.4 | 714 | 615 | 66.7 | 435 | 52.6 | 52.6 | 64.0 | 57.1
21 | 375 | 750|625 | 750 | 75.0 | 50.0 | 85.7 | 100 | 60.0 | 75.0 | 42.9 | 80.0 | 76.9 | 66.7 | 75.0
22 | 75.0 | 66.7 [ 58.3 | 100 | 83.3 | 60.0 | 72.7 | 63.6 | 66.7 | 71.4 | 66.7 | 69.6 | 60.9 | 80.0 | 76.9
23 | 714 | 100 | 100 | 85.7 | 85.7 | 55.6 | 53.8 | 58.3 | 54.5 | 66.7 | 62.5 | 70.0 | 73.7 | 66.7 | 75.0
24 | 25.0 | 75.0 | 50.0 | 50.0 | 50.0 | 33.3 | 60.0 | 66.7 | 50.0 | 100 | 28.6 | 66.7 | 57.1 | 50.0 | 66.7
25 25.0 | 25.0 | 375 | 375 | 375 | 66.7 | 50.0 | 50.0 | 60.0 | 100 | 36.4 | 33.3 | 42.9 | 46.2 | 54.5
26 | 37.0 | 66.7 | 444 | 74.1 | 63.0 | 55.6 | 62.1 | 63.2 | 80.0 | 85.0 | 44.4 | 64.3 | 52.2 | 76.9 | 72.3
27 | 100 | 77.8 | 63.0 | 100 | 100 | 96.4 | 955 | 100 | 100 | 100 | 98.2 | 85.7 | 77.3 | 100 | 100
W.A. | 66.2 | 73.6 | 73.8 | 80.1 | 83.2 | 67.4 | 76.4 | 79.9 | 81.8 | 855 | 64.9 | 73.2 | 74.1 | 79.5 | 82.9
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Table SC5 Comparison with the major existing methods via 2-fold cross-validation on the EDD dataset. For each of the Re-
call, Precision, and F-measure columns, the five sub-columns from left to right are the accuracies for the Shamim, ACC-
Fold_AC, ACCFold_ACC, PFRES, and TAXFOLD, respectively.

Fold Recall (%) Precision (%) F-measure (%)

1 56.1 1951|927 | 927 | 976 | 719 | 975 | 100 | 100 | 100 | 63.0 | 96.3 | 96.2 | 96.2 | 98.8

735 1588 559|912 912|833 | 100 | 100 | 969 | 96.9 | 78.1 | 74.1 | 71.7 | 93.9 | 93.9

829 1789 (888|935 |941 ] 792|713 |801 865|894 810|749 |84.2 899|917

62.3 | 78.3 | 81.2 | 826 | 84.1 | 64.2 | 80.6 | 88.9 | 90.5 | 90.6 | 63.2 | 79.4 | 84.8 | 86.4 | 87.2

695 | 71.2 | 66.1 | 86.4 | 84.7 | 82.0 | 100 | 100 | 879 | 98.0 | 75.2 | 83.2 | 79.6 | 87.2 | 90.9

86.2 | 90.8 | 95.7 | 934 | 939 | 725 | 784 | 77.1 | 87.1 | 90.2 | 78.7 | 84.1 | 854 | 90.1 | 92.0

2
3
4
5 56.7 | 66.7 | 70.0 | 83.3 | 86.7 | 73.9 | 95.2 | 100 | 89.3 | 81.3 | 64.2 | 78.4 | 82.4 | 86.2 | 83.9
6
7
8

234 | 574 | 46.8 | 63.8 | 76.6 | 44.0 | 96.4 | 100 | 789 | 94.7 | 30.6 | 72.0 | 63.8 | 70.6 | 84.7

9 50.0 | 60.0 | 73.3 | 68.3 | 91.7 | 53.6 | 48.0 | 52.4 | 759 | 82.1 | 51.7 | 533 | 61.1 | 71.9 | 86.6

10 | 49.1 | 59.6 | 52.6 | 789 | 754 | 509 | 87.2 | 938 | 763 | 79.6 | 50.0 | 70.8 | 67.4 | 77.6 | 775

11 [ 411 | 519 | 457 | 674 1 69.8 | 520 | 644 | 894 | 725 | 776 | 459 | 575 | 60.5 | 69.9 | 73.5

12 | 442 | 48.7 | 551 | 59.0 | 71.8 | 44.8 | 37.1 | 59.3 | 63.9 | 69.6 | 445 | 42.1 | 57.1 | 61.3 | 70.7

13 | 333 | 66.7 | 73.3 | 64.4 | 80.0 | 55.6 | 83.3 | 100 | 829 | 94.7 | 41.7 | 74.1 | 84.6 | 72.5 | 86.7

14 | 733|778 | 756 | 80.0 | 82.2 | 86.8 | 100 | 100 | 90.0 | 974 | 79.5 | 87.5 | 86.1 | 84.7 | 89.2

15 | 432649 | 730 | 757 | 757 | 69.6 | 96.0 | 100 | 90.3 | 100 | 53.3 | 77.4 | 844 | 82.4 | 86.2

16 | 80.4 932|970 | 91.1 | 955 | 60.8 | 73.8 | 865 | 81.4 | 884 | 69.2 | 824 | 91.4 | 86.0 | 91.8

17 | 56.7 | 851 | 89.7 | 83.0 | 89.7 | 53.1 | 86.4 | 92.6 | 82.6 | 96.7 | 549 | 85.7 | 91.1 | 82.8 | 93.0

18 | 41.1 | 808 | 83.6 | 753 | 945 | 52.6 | 93.7 | 96.8 | 83.3 | 945 | 46.2 | 86.8 | 89.7 | 79.1 | 94.5

19 | 169 | 638 | 66.2 | 59.2 | 746 | 29.3 | 80.6 | 96.6 | 748 | 882 | 215 | 712 | 785 | 66.1 | 80.8

20 | 66.1 | 778|879 |824]91.2 | 495 | 68.1 | 70.9 | 80.7 | 883 | 56.6 | 72.7 | 78.5 | 81.6 | 89.7

21 | 387|523 |523 | 775|820 |59.7 | 87.9 | 983 | 79.6 | 90.1 | 47.0 | 655 | 68.2 | 78.5 | 85.8

22 | 195|359 | 469 | 523 | 656 | 352 | 742 | 90.9 | 684 | 83.2 | 251 | 484 | 61.9 | 59.3 | 734

23 | 410 | 80.7 | 843 | 843 1904 | 540 | 91.8 | 97.2 | 83.3 | 90.4 | 46.6 | 85.9 | 90.3 | 83.8 | 90.4

24 125|625 | 68.8 | 43.8 | 81.3 | 100 | 100 | 100 | 87.5 | 100 | 22.2 | 76.9 | 81.5 | 58.3 | 89.7

25 | 413 | 545|463 | 719|818 | 543 | 660 | 90.3 | 744 | 884 | 46.9 | 59.7 | 61.2 | 73.1 | 85.0

26 | 646|764 | 88.8 | 829 | 86.7 | 543 | 66.4 | 49.9 | 73.2 | 739 | 59.0 | 711 | 63.9 | 77.7 | 79.8

27 1971|829 |43.8 | 100 | 100 | 944 | 90.6 | 100 | 98.1 | 94.6 | 95.8 | 86.6 | 60.9 | 99.1 | 97.2

W.A. | 610|739 | 773 | 811|869 | 602 | 757|822 |809 872|596 | 737 |77.0] 808 | 86.8
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Table SC6 Comparison with the major existing methods via 2-fold cross-validation on the F95 dataset. For each of the Re-
call, Precision, and F-measure columns, the five sub-columns from left to right are the accuracies for the Shamim, ACC-
Fold_AC, ACCFold_ACC, PFRES, and TAXFOLD, respectively.

Fold Recall (%) Precision (%) F-measure (%)

1 439 1854|1902 | 756 | 92.7 | 56.3 | 97.2 | 100 | 86.1 | 100 | 49.3 | 90.9 | 94.9 | 80.5 | 96.2

244 | 36.6 | 36.6 | 61.0 | 56.1 | 52.6 | 75.0 | 88.2 | 64.1 | 57.5 | 33.3 | 49.2 | 51.7 | 62.5 | 56.8

765 (529|706 | 912 | 941 | 743 | 100 | 100 | 886 | 97.0 | 75.4 | 69.2 | 82.8 | 89.9 | 955

742 | 752 | 854 | 894 | 922 | 51.1 | 524 | 63.2 | 66.8 | 76.3 | 60.5 | 61.7 | 72.7 | 76.5 | 83.5

19.0 | 405 | 452 | 476 | 619 | 308 | 654 | 655 | 741 | 743 | 23.5 | 50.0 | 53.5 | 58.0 | 67.5

26.1 | 68.1 | 78.3 | 66.7 | 76.8 | 26.9 | 54.0 | 58.1 | 58.2 | 70.7 | 26.5 | 60.3 | 66.7 | 62.2 | 73.6

2
3
4
5 289 333|378 |444 | 711 | 448 | 78.9 | 100 | 80.0 | 91.4 | 35.1 | 46.9 | 54.8 | 57.1 | 80.0
6
7
8

429 | 633 | 673 | 714 | 755 | 46.7 | 86.1 | 943 | 729 | 78.7 | 447 | 729 | 786 | 722 | 77.1

9 46.7 | 63.3 | 73.3 | 86.7 | 83.3 | 51.9 | 576 | 846 | 72.2 | 833 | 49.1 | 60.3 | 78.6 | 78.8 | 83.3

10 | 11.4 | 60.0 | 60.0 | 48.6 | 629 | 17.4 | 955 | 91.3 | 60.7 | 78.6 | 138.8 | 73.7 | 72.4 | 54.0 | 69.8

11 00 | 345|345 |138 |51.7] 00 | 833 | 100 | 50.0 | 833 | 0.0 | 48.8 | 513|216 | 63.8

12 | 525|627 | 678 | 76.3 | 88.1 | 64.6 | 949 | 100 | 81.8 | 945 | 579 | 755 | 80.8 | 78.9 | 91.2

13 | 241793 ] 759|759 (828 | 368 | 100 | 100 | 759 | 92.3 | 29.2 | 88,5 | 86.3 | 75.9 | 87.3

14 | 23.7 | 589 | 671 | 474 | 724|383 | 651 | 895 | 53.7 | 714 | 29.3 | 59.0 | 76.7 | 50.3 | 71.9

15 4.0 [ 56.0 | 52.0 | 64.0 | 92.0 | 125 | 824 | 929 | 80.0 | 958 | 6.1 | 66.7 | 66.7 | 71.1 | 93.9

16 | 756 844|911 978|978 791 | 760 | 953 | 78.6 | 95.7 77..3 80.0 | 93.2 | 87.1 | 96.7

17 | 66.7 | 648 | 743 | 76.2 | 86.7 | 43.8 | 54.4 | 66.7 | 85.1 | 82.7 | 52.8 | 59.1 | 70.3 | 80.4 | 84.7

18 | 50.0 | 64.7 | 64.7 | 853 | 853 | 459 | 73.3 | 815 | 67.4 | 90.6 | 479 | 68.8 | 72.1 | 75.3 | 87.9

19 | 831|877 1923 |89.8 ]934 | 55.6 | 65.0 | 69.2 | 80.0 | 83.7 | 66.6 | 74.6 | 79.1 | 84.6 | 88.3

20 | 152 | 326 | 37.0 | 32.6 | 52.2 | 21.9 | 50.0 | 53.1 | 57.7 | 615 | 17.9 | 395 | 43.6 | 41.7 | 56.5

21 | 319 |66.0|83.0 | 70.2 | 851|405 | 86.1 | 100 | 73.3 | 952 | 35.7 | 74.7 | 90.7 | 71.7 | 89.9

22 3.8 | 50.0 | 57.7 | 50.0 | 69.2 | 20.0 | 100 | 100 | 59.1 | 100 | 6.5 | 66.7 | 73.2 | 54.2 | 81.8

23 | 483 | 75.0 | 81.7 | 63.3 | 88.3 | 52.7 | 43.3 | 46.7 | 76.0 | 75.7 | 50.4 | 54.9 | 59.4 | 69.1 | 81.5

24 | 10.7 | 37,5 | 53.6 | 60.7 | 73.2 | 22.2 | 46.7 | 73.2 | 63.0 | 695 | 145 | 416 | 61.9 | 61.8 | 71.3

25 | 263 | 544 1649 | 754684 | 238|689 |661]|64.2 | 830 | 250|608 ]|655]|694]|750

26 | 172 | 724 | 759 | 759 | 79.3 | 455 | 875 | 88.0 | 629 | 76.7 | 25.0 | 79.2 | 81.5 | 68.8 | 78.0

27 1302 | 512|574 | 612 | 783|402 | 559 | 612 | 622 | 711 | 345 | 534 | 59.2 | 61.7 | 745

28 | 614 |93.0]965 | 965|965 | 66.0 | 100 | 100 | 94.8 | 100 | 63.6 | 96.4 | 98.2 | 95.7 | 98.2

29 | 269 | 46.2 | 53.2 | 47.4 |1 654 | 255 | 36.0 | 355 | 43.0 | 59.6 | 26.2 | 40.4 | 42.6 | 45.1 | 624

30 | 26.7 | 57.8 | 644 | 578 | 844|429 | 765 | 935 | 76,5 | 884 | 32.9 | 65.8 | 76.3 | 65.8 | 86.4

31 7.0 1302|419 | 349|628 | 143 | 52.0 | 100 | 50.0 | 81.8 | 94 |38.2 |59.0 | 411|711

32 | 226 | 516 | 54.8 | 58.1 | 77.4 | 46.7 | 84.2 | 100 | 72.0 | 92.3 | 30.4 | 64.0 | 70.8 | 64.3 | 84.2

33 | 711|711 ] 733 |86.7|86.7|640 | 100 | 100 | 84.8 | 975 | 674 | 83.1 | 84.6 | 85.7 | 91.8

34 | 410 | 654|795 | 782|821 |508 | 708 | 873|635 | 79.0 | 454 |68.0|83.2 | 70.1 ]| 805

35 | 324 | 676|676 | 730|757 | 480 | 100 | 100 | 87.1 | 100 | 38.7 | 80.6 | 80.6 | 79.4 | 86.2

36 | 179 | 50.0 | 643 | 78.6 | 82.1 | 22.7 | 100 | 72.0 | 71.0 | 719 | 20.0 | 66.7 | 67.9 | 746 | 76.7

37 | 459 | 757 1865|649 | 811|586 | 80.0 | 80.0 | 774 | 88.2 | 51.5 | 77.8 | 83.1 | 70.6 | 845

38 | 132 | 342 | 342 | 289 | 44.7 | 455 | 48.1 | 722 | 579 | 56.7 | 20.4 | 40.0 | 46.4 | 38.6 | 50.0

39 | 241 | 552|586 | 7241690318 | 80.0 | 850|808 952|275 |653]694 ]| 764|800

40 | 32.6 | 68.4 | 789 | 653 | 842 | 246 | 66.3 | 852 | 614 | 784 | 28.1 | 67.4 | 82.0 | 63.3 | 81.2

41 7.1 1607|643 |464 | 714 ] 95 607|947 | 591|870 82 |60.7]| 766|520 ]| 784

42 31 1188|250 219|500 | 16.7 | 333|889 | 438 | 727 | 53 | 240]39.0|29.2 | 593

43 | 7711863 | 973|860 |943 | 417 | 635|709 | 705|873 |541 | 731|821 | 775|907

44 | 536 | 789 |88.7 | 825|943 | 37.3 | 75.0 | 856 | 69.0 | 943 | 440 | 769 | 87.1 | 75.1 | 943

45 | 39.7 1808 |89.0] 712|890 | 315 | 747|929 | 776|890 | 352 | 776|909 | 743 | 89.0

46 | 615 ] 923 | 885 ]96.2 | 100 | 842 | 100 | 100 | 100 | 100 | 71.1 | 96.0 | 93.9 | 98.0 | 100

47 00 | 571|714 |571 821 ] 00 | 889 | 100 | 889 | 920 | 0.0 | 69.6 | 83.3 | 69.6 | 86.8
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48 | 154 | 57.7 | 73.8 | 53.1 | 76.2 | 19.6 | 56.0 | 82.1 | 55.2 | 83.2 | 17.2 | 56.8 | 77.7 | 54.1 | 79.5
49 3.2 1323|452 210|726 | 16.7 | 69.0 | 90.3 | 650 | 81.8 | 54 | 44.0]60.2 | 31.7 | 76.9
50 | 10.7 | 66.1 | 73.2 | 53.6 | 89.3 | 24.0 | 974 | 100 | 69.8 | 92.6 | 148 | 78.7 | 84.5 | 60.6 | 90.9
51 00 1429|679 ]143|821 | 00 | 857 | 100 | 571 | 958 | 0.0 | 57.1 | 80.9 | 22.9 | 88,5
52 | 16.7 | 66.7 | 76.7 | 66.7 | 90.0 | 62.5 | 90.9 | 100 | 95.2 | 100 | 26.3 | 76.9 | 86.8 | 78.4 | 94.7
53 | 66.1 | 68.6 | 854 | 72.8 | 90.8 | 32.2 | 458 | 52.7 | 60.6 | 819 | 43.3 | 54.9 | 65.2 | 66.2 | 86.1
54 | 315|568 | 757 | 784 | 847 | 479 | 75.0 | 913 | 725 | 91.3 | 38.0 | 64.6 | 82.8 | 75.3 | 879
55 00 ]269|308)154 |654 | 00 | 636 | 100 | 333 | 895 | 00 |378 471|211 | 756
56 00 | 178|222 | 222 | 489 | 00 | 140 | 159 | 345 | 478 | 0.0 | 157 | 185 | 27.0 | 48.4
57 1195 | 453 | 61.7 | 43.0 | 727 | 21.2 | 395 | 53.7 | 444 | 68.9 | 20.3 | 42.2 | 57.5 | 43.7 | 70.7
58 | 145|582 | 727 | 56.4 | 81.8 | 258 | 744 | 90.9 | 60.8 | 88.2 | 18.6 | 65.3 | 80.8 | 58.5 | 84.9
59 | 259 |63.0|66.7|63.0]926 | 46.7 | 100 | 100 | 77.3 | 96.2 | 33.3 | 77.3 | 80.0 | 69.4 | 94.3
60 | 29.1 | 602 | 777680893250 | 681|860 | 636|821 | 269|639 |816|657] 856
61 | 231|738 |846 |86.2]923|652 | 873|982 | 836|938 | 341 |80.0]909 848|930
62 00 1219|313 ]|250|656 | 00 | 636|769 |533 |875 | 00 |326] 444|340 | 750
63 | 349|759 (855|783 ]|94.0]39.2 | 81.8 | 934 | 783 | 929 | 36.9 | 78.8 | 89.3 | 78.3 | 93.4
64 6.7 | 50.0 | 66.7 | 60.0 | 86.7 | 40.0 | 83.3 | 100 | 78.3 | 96.3 | 11.4 | 62.5 | 80.0 | 67.9 | 91.2
65 |39.0 695|814 |66.1]915]| 377|651 | 100 | 83.0 | 94.7 | 38.3 | 67.2 | 89.7 | 73.6 | 93.1
66 | 22.7 | 22.7 | 364 | 523 | 72.7 | 29.4 | 294 | 485 | 434 | 69.6 | 25.6 | 25.6 | 416 | 474 | 711
67 9.8 | 220|293 | 293 | 53.7 | 286 | 69.2 | 92.3 | 400 | 78.6 | 145 | 33.3 | 444 | 33.8 | 63.8
68 | 38.8 | 60.3 | 653 | 66.1 | 818|392 |442 | 675|615 | 792 |39.0 510|664 | 637|805
69 | 28.7 | 58.6 | 598 | 66.7 | 805|321 | 515 | 61.9 | 61.7 | 86.4 | 30.3 | 54.8 | 60.8 | 64.1 | 83.3
70 8.0 | 24.0 | 40.0 | 40.0 | 84.0 | 22.2 | 85.7 | 100 | 769 | 100 | 11.8 | 375 | 57.1 | 52.6 | 91.3
71 | 188 | 688|813 | 781|906 | 333 | 957 | 100 | 926 | 100 | 24.0 | 80.0 | 89.7 | 84.7 | 95.1
72 | 373 | 784|843 |824190.2 500|976 | 100 | 91.3 | 100 | 42.7 | 87.0 | 91.5 | 86.6 | 94.8
73 | 154 | 26.9 | 385 | 423 | 46.2 | 80.0 | 100 | 100 | 61.1 | 85.7 | 25.8 | 42.4 | 55.6 | 50.0 | 60.0
74 | 57.5|69.0 | 80.8 | 755|855 | 331 | 437 | 47.7 | 58,6 | 71.3 | 42.0 | 535 | 60.0 | 66.0 | 77.7
75 8.1 1162|189 |16.2 | 70.3 | 33.3 | 85.7 | 100 | 50.0 | 86.7 | 13.0 | 27.3 | 31.8 | 245 | 77.6
76 0.0 | 28,6 | 45.7 | 343 | 68,6 | 0.0 | 625 | 100 | 40.0 | 774 | 0.0 | 39.2 | 62.7 | 36.9 | 72.7
77 00 | 333|472 | 278|639 | 00 | 706 | 773|500 | 852 | 0.0 |453|586 | 357|730
78 7.1 1393 | 643|464 | 821|667 | 611 | 100 | 72.2 | 920 | 129 | 47.8 | 78.3 | 56.5 | 86.8
79 | 457 | 78.6 | 78.6 | 71.4 | 85.7 | 45.7 | 88.7 | 96.5 | 725 | 87.0 | 45.7 | 83.3 | 86.6 | 71.9 | 86.3
80 6.3 1396|542 521 | 771|143 792|839 |641 |82 | 87 |528]658)|575]|796
81 | 30.0 | 70.0 | 86.7 | 80.0 | 86.7 | 34.6 | 955 | 100 | 92.3 | 929 | 32.1 | 80.8 | 92.9 | 85.7 | 89.7
82 | 16.7 | 593 | 685|500 ]| 759|429 | 711 | 974 | 818 | 89.1 | 240 | 64.6 | 804 | 62.1 | 82.0
83 3.3 | 26.7 | 43.3 | 43.3 | 86.7 | 125 | 72.7 | 100 | 59.1 | 929 | 53 | 39.0 | 60.5 | 50.0 | 89.7
84 | 500|854 |854|813]917 800|891 | 100 | 684 | 917 | 615 |87.2 ] 921 | 743 | 917
85 | 474 | 579 | 789 | 737|842 | 720 | 815|938 |800|914 | 571 |67.7|857 | 767|877
86 | 179|821 ]893 | 750|964 | 500 | 100 | 100 | 72.4 | 96.4 | 26.3 | 90.2 | 94.3 | 73.7 | 96.4
87 | 611 |66.7 | 750|806 ]|91.7 815|923 | 100 | 76.3 | 971 | 69.8 | 77.4 | 85.7 | 78.4 | 94.3
88 | 16.7 | 73.3 | 73.3 | 86.7 | 93.3 | 100 | 95.7 | 100 | 83.9 | 96.6 | 28.6 | 83.0 | 84.6 | 85.2 | 94.9
89 | 523|318 |432 |864 | 886|885 | 73.7 905|905 | 951 | 657 | 444|585 | 884|918
90 | 895|829 | 7719241962 | 718 | 813 | 736 | 789 | 783 | 79.7|821 | 753 | 85.1 ]| 86.3
91 | 464 | 536|679 821|893 | 722|882 | 100 | 92.0 | 96.2 | 56.5 | 66.7 | 80.9 | 86.8 | 92.6
92 | 475|275 ] 30.0 | 70.0 | 50.0 | 76.0 | 57.9 | 85.7 | 66.7 | 76.9 | 58.5 | 37.3 | 44.4 | 68.3 | 60.6
93 | 386 | 491 | 632 | 56.1 | 614|489 | 500 | 59.0 | 71.1 | 729 | 43.1 | 49.6 | 61.0 | 62.7 | 66.7
94 | 30.2 | 39.6 | 52.8 | 49.1 | 56.6 | 42.1 | 58.3 | 60.9 | 60.5 | 76.9 | 352 | 47.2 | 56.6 | 54.2 | 65.2
95 | 296 | 22.2 | 40.7 | 55.6 | 66.7 | 47.1 | 100 | 100 | 75.0 | 90.0 | 36.4 | 36.4 | 57.9 | 63.8 | 76.6
W.A. | 416 | 625|718 680|824 | 403 | 665 | 772|679 | 829 |385]|622 | 718|670 823
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Table SC7 Comparison with the major existing methods via 2-fold cross-validation on F194 dataset. For each of the Recall,
Precision, and F-measure columns, the five sub-columns from left to right are the accuracies for the Shamim, ACCFold_AC,
ACCFold_ACC, PFRES, and TAXFOLD, respectively.

Fold Recall (%) Precision (%) F-measure (%)

1 439 (829|878 | 805|780 (391|971 | 100 | 89.2 | 865 | 41.4 | 89.5 | 935 | 84.6 | 82.1

29.3 1 29.3 | 39.0 | 439 | 46.3 | 429 | 60.0 | 615 | 486 | 48.7 | 34.8 | 39.3 | 47.8 | 46.2 | 475

00| 00| 00133 00| 0O | OO | 0O |250| 00 | 0O | 0.0 ] 0.0 174 ] 00

64.7 | 76,5 | 76.5 | 88.2 | 853 | 71.0 | 96.3 | 100 | 83.3 93..5 67.7 | 85.2 | 86.7 | 85.7 | 89.2

333 222 | 378 | 333 | 46.7 | 50.0 | 76.9 | 944 | 75.0 | 75.0 | 40.0 | 345 | 54.0 | 46.2 | 57.5

00 214]214) 00 | 143 | 00 | 100 | 100 | 0.0 | 100 | 0.0 | 3583|353 | 0.0 | 25.0

2
3
4
5 745 | 72.4 | 82.0 | 92.2 | 90.4 | 410 | 404 | 54.0 | 479 | 58.1 | 52.9 | 51.8 | 65.1 | 63.1 | 70.7
6
7
8

26.2 | 54.8 | 59.5 | 524 | 548 | 28.2 | 60.5 | 78.1 | 68.8 | 56.1 27l.2 575 | 67.6 | 59.5 | 554

9 00| 87 130 130|261 | 0.0 |50.0 | 600 | 500|667 | 00 |148 214 | 20.7 375

10 48 | 476 | 571 | 429 | 476 | 20.0 | 83.3 | 100 | 100 | 76.9 | 7.7 | 60.6 | 72.7 | 60.0 | 58.8

11 | 377609 | 739 | 56.5 | 55.1 | 26.8 | 47.7 | 50.0 | 464 | 55.1 31..3 535 | 59.6 | 51.0 | 551

12 | 51.0 | 61.2 | 694 | 612 | 755 | 417 | 769 | 739 | 732 | 57.8 | 459 | 68.2 | 71.6 | 66.7 | 65.5

13 | 16.7 | 733 | 76.7 | 63.3 | 76.7 | 357 | 579 | 79.3 | 704 | 71.9 | 22.7 | 64.7 | 78.0 | 66.7 | 74.2

14 0.0 | 308385231 |538| 00| 100 | 100 | 100 | 100 | 0.0 | 47.1 | 55.6 | 37.5 | 70.0

15 5.7 | 457 | 45.7 | 486 | 514 | 125 | 76.2 | 889 | 773 | 69.2 | 7.8 | 57.1 | 60.4 | 59.6 | 59.0

16 00 | 345|448 | 103 | 448 | 00 | 833 | 100 | 100 | 722 | 0.0 | 48.8 | 61.9 | 18.8 | 55.3

17 | 525|627 | 661 | 78.0| 763|633 | 974 | 951 | 80.7 | 918 57..4 76.3 | 78.0 | 79.3 | 83.3

18 83 ] 00| 83| 83 |333|333] 00 | 100 | 250 | 80.0 | 13.3 | 0.0 | 154 | 125 | 471

19 00 | 250|125 | 188 | 188 | 0.0 | 66.7 | 100 | 75.0 | 60.0 | 0.0 | 36.4 | 22.2 | 30.0 | 28.6

20 | 379 |86.2| 793 |86.2|828 | 324 | 100 | 100 | 89.3 | 92.3 34..9 92.6 | 88.5 | 87.7 | 87.3

21 00| 00] 00| 91| 91| 00| 00| 00| 100 | 100 | 0.0 | 0.0 | 0.0 | 16.7 | 16.7

22 | 23.7 605|618 | 31.6 | 61.8 | 28.6 | 60.5 | 68.1 | 49.0 | 534 25..9 60.5 | 64.8 | 384 | 57.3

23 00 | 21.7 391|435 |522| 0.0 | 100 | 100 | 66.7 | 923 | 0.0 | 35.7 | 56.3 | 52.6 | 66.7

24 0.0 | 385|385 |46.2 | 462 | 0.0 | 100 | 100 | 60.0 | 100 | 0.0 | 55.6 | 55.6 | 52.2 | 63.2

25 0.0 | 353|588 471|588 | 00 | 100 | 100 | 80.0 | 100 | 0.0 | 52.2 | 741 | 59.3 | 74.1

26 | 158 | 421 | 57.9 | 36.8 | 52.6 | 23.1 | 889 | 91.7 | 77.8 | 76.9 | 18.7 | 57.1 | 71.0 | 50.0 | 62.5

27 | 120|400 | 56.0 | 36.0 | 64.0 | 27.3 | 100 | 100 | 90.0 | 94.1 | 16.7 | 57.1 | 71.8 | 514 | 76.2

28 | 778 | 711 | 77.8 |86.7 889|625 | 696 | 921 | 73.6 | 909 | 69.3 | 70.3 | 84.3 | 79.6 | 89.9

29 | 235|824 |88.2|824|882 500|933 | 100 | 100 | 100 | 32.0 | 87.5 | 93.8 | 90.3 | 93.8

30 | 59.0 629 |79.0 800|810 335|455 |512 | 618|644 | 428|528 | 622 |69.7 | 717

31 | 324|618 | 706 | 76,5 | 76.5 | 440 | 56.8 | 66.7 | 70.3 | 81.3 | 37.3 | 59.2 | 68.6 | 73.2 | 78.8

32 | 412 1941 | 100 | 100 | 100 | 77.8 | 100 | 100 | 100 | 100 | 53.8 | 97.0 | 100 | 100 | 100

33 00 | 818|818 |909 818 | 00 |90.0| 100 | 71.4 | 90.0 | 0.0 | 85.7 | 90.0 | 80.0 | 85.7

34 | 231 | 615 | 615 | 60.2 | 69.2 | 37.5 | 100 | 100 | 69.2 | 90.0 | 28.6 | 76.2 | 76.2 | 69.2 | 78.3

35 00 214143 |143 | 143 | 0.0 | 750 | 66.7 | 50.0 | 100 | 0.0 | 33.3 | 235 | 222 | 25.0

36 | 72.7 | 68.2 | 81.8 | 72.7 | 72.7 | 88.9 | 100 | 100 | 80.0 | 88.9 | 80.0 | 8L.1 | 90.0 | 76.2 | 80.0

37 | 849|859 898|918 |91.3 | 501 | 583 | 665|615 ]| 730|630 695|764 | 73.6]|8L1

38 8.7 1196|304 | 217|370 | 182 | 243 | 286 | 588 | 395 | 11.8 | 21.7 | 295 | 31.7 | 38.2

39 48 | 238524 | 00 |381]16.7 | 100 | 100 | 0.0 | 889 | 74 |385|688 | 00 |533

40 | 17.0 | 59.6 | 68.1 | 574 | 76.6 | 29.6 | 824 | 889 | 69.2 | 878 | 21.6 | 69.1 | 77.1 | 62.8 | 81.8

41 3.8 | 53.8 | 654 | 46.2 | 69.2 | 16.7 | 100 | 100 | 92.3 | 100 | 6.3 | 70.0 | 79.1 | 61.5 | 81.8

42 50..0 65.0 | 80.0 | 63.3 | 83.3 | 41.1 | 275 | 322 | 69.1 | 70.4 45..1 38.6 | 459 | 66.1 | 76.3

43 8.3 | 33.3 | 50.0 | 16.7 | 58.3 | 33.3 | 100 | 100 | 100 | 100 | 13.3 | 50.0 | 66.7 | 28.6 | 73.7

44 89 | 482|607 607|768 |17.9 | 563 | 79.1 | 531|662 | 119 | 519|687 |567 | 711

45 | 28.6 | 85.7 | 85.7 | 78.6 | 85.7 | 80.0 | 100 | 92.3 | 100 | 100 | 42.1 | 92.3 | 88.9 | 88.0 | 92.3

46 6.3 | 50.0 | 625 ] 188 | 625 | 25.0 | 80.0 | 90.9 | 100 | 90.9 | 10.0 | 615 | 74.1 | 316 | 74.1

47 42..1 509 | 719 | 77.2 | 63.2 | 29.3 | 58.0 | 745 | 60.3 | 72.0 | 345 | 54.2 | 73.2 | 67.7 | 67.3
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48 | 13.8 | 58.6 | 69.0 | 79.3 | 75.9 | 36.4 | 68.0 | 90.9 | 74.2 | 759 | 20.0 | 63.0 | 78.4 | 76.7 | 75.9
49 71 | 786 (929|571 | 100 | 50.0 | 100 | 100 | 100 | 100 | 12,5 | 88.0 | 96.3 | 72.7 | 100
50 | 357 504|574 1628|729 | 383|520 | 612|526 |623 | 369|512 592 |572]671
51 | 200|550 | 70.0] 70.0 | 850 | 50.0 | 100 | 100 | 824 | 100 | 28.6 | 71.0 | 82.4 | 75.7 | 91.9
52 | 59.6 1930|982 ]93.0[947 | 739 | 100 | 100 | 84.1 | 100 | 66.0 | 96.4 | 99.1 | 88.3 | 97.3
53 | 13.6 | 409 | 545 | 27.3 | 50.0 | 33.3 | 90.0 | 85.7 | 66.7 | 91.7 | 19.4 | 56.3 | 66.7 | 38.7 | 64.7
54 | 314 |46.2 | 564 | 436 | 679 | 22.2 | 254 | 31.3 | 358 | 43.8 | 26.0 | 32.7 | 40.3 | 39.3 | 53.3
55 | 311|733 |822 556|800 452 | 786 | 804 | 714 | 837|368 | 759|813 ]|625]| 818
56 | 116 | 395 | 58.1 | 25.6 | 46.5 | 16.7 | 60.7 | 86.2 | 73.3 | 83.3 | 13.7 | 47.9 | 69.4 | 37.9 | 59.7
57 00 | 273|364 182|273 | 0.0 | 100 | 100 | 100 | 100 | 0.0 | 42.9 | 53.3 | 30.8 | 42.9
58 | 258 | 548 | 645|323 | 645|444 | 895 | 100 | 833 | 714 | 32.7 | 68.0 | 78.4 | 46.5 | 67.8
59 00 | 231281231 |231| 0.0 | 100 | 100 | 75.0 | 60.0 | 0.0 | 375 | 375 | 353 | 33.3
60 | 733|756 | 756 | 844 |86.7 | 623 | 944 | 100 | 76.0 | 929 | 67.3 | 84.0 | 86.1 | 80.0 | 89.7
61 6.7 | 46.7 | 73.3 | 13.3 | 60.0 | 100 | 100 | 100 | 66.7 | 100 | 12,5 | 63.6 | 84.6 | 22.2 | 75.0
62 | 412 | 765 | 88.2 | 882|941 | 875 | 100 | 100 | 100 | 100 | 56.0 | 86.7 | 93.8 | 93.8 | 97.0
63 8.7 | 435|565 |39.1 | 522|333 ] 100 | 100 | 818 | 70.6 | 13.8 | 60.6 | 72.2 | 52.9 | 60.0
64 | 48.7 | 59.0 | 756 | 744 | 705 | 458 | 639 | 894 | 54.7 | 68.8 | 47.2 | 61.3 | 81.9 | 63.0 | 69.6
65 | 270|703 ] 703 | 703|703 | 476|929 | 100 | 929 | 96.3 | 34.5 | 80.0 | 82,5 | 80.0 | 81.3
66 | 118 | 471|529 | 118|471 | 100 | 80.0 | 100 | 100 | 100 | 21.1 | 59.3 | 69.2 | 21.1 | 64.0
67 | 179|429 | 679 | 821 | 786 | 29.4 | 85.7 | 55.9 | 76.7 | 71.0 | 22.2 | 57.1 | 61.3 | 79.3 | 74.6
68 | 378|595 |67.6 | 757|703 |583 | 733|625 | 875|929 |459 657|649 |812]80.0
69 79 13421421 | 0.0 | 36.8 200|481 | 762 | 0.0 | 560 | 113 ]40.0[542 | 0.0 |444
70 | 414 | 51.7 | 655 | 58.6 | 655 | 414 | 75.0 | 655 | 895 | 79.2 | 414 | 61.2 | 655 | 70.8 | 71.7
71 | 389 |66.7 | 722|444 556 | 46.7 | 100 | 100 | 100 | 100 | 42.4 | 80.0 | 839 | 615 | 714
72 | 295 | 547 | 705 | 53.7 | 747 | 149 | 50.5 | 65.0 | 53.7 | 68.9 | 19.8 | 52.5 | 67.7 | 53.7 | 71.7
73 43 | 478 | 56.5 | 26.1 | 435 | 20.0 | 64.7 | 929 | 857 | 90.9 | 7.1 | 55.0 | 70.3 | 40.0 | 58.8
74 4.2 | 50.0 | 542|250 | 50.0 | 20.0 857 | 100 | 60.0 | 923 | 6.9 | 63.2 | 70.3 | 35.3 | 64.9
75 |110.7 | 53.6 | 60.7 | 21.4 | 643 | 231 | 714 | 944 | 75.0 | 85.7 | 146 | 61.2 | 73.9 | 33.3 | 73.5
76 311219 (313|125 |375| 59 | 500 | 714 | 571 | 66.7 | 41 | 304 | 435 | 20.5 | 48.0
77 1798 1905|991 917|926 | 314 | 521|621 |508 | 749 | 451 | 66.1 | 764 | 654 | 828
78 | 505|814 897|789 [91.2 316|699 | 817 | 610|839 389|752 |855]|688]| 874
79 1493|740 1904 | 575|863 | 310 | 635 | 825 | 60.0 | 851 | 38.1 | 68.4 | 86.3 | 58.7 | 85.7
80 0.0 | 30.0 | 550|350 |550]| 0.0 | 100 | 100 | 100 | 100 | 0.0 | 46.2 | 71.0 | 51.9 | 71.0
81 50 | 150 ] 25.0 | 250 | 40.0 | 143 | 75.0 | 100 | 100 | 53.3 | 7.4 | 25.0 | 40.0 | 40.0 | 45.7
82 |69.2 769 | 100 | 923 | 100 | 857 | 100 | 100 | 96.0 | 100 | 76.6 | 87.0 | 100 | 94.1 | 100
83 3.6 | 607|714 607|786 | 333|895 | 100 | 100 | 91.7 | 6.5 | 72.3 | 83.3 | 75.6 | 84.6
84 00| 71286 | 00 |143| 00 | 100 | 100 | 0.0 | 100 | 0.0 | 183|444 | 0.0 | 25.0
85 | 177|631 | 715 | 515|723 | 145 | 500 | 63.7 | 438 | 671 | 159 | 558 | 67.4 | 47.3 | 69.6
86 7.7 1692|769 |615)|769 | 333 ] 100 | 100 | 100 | 100 | 125 | 81.8 | 87.0 | 76.2 | 87.0
87 48 | 452 | 645|210 | 645 | 13.0 | 452 | 66.7 | 86.7 | 67.8 | 7.1 | 45.2 | 65.6 | 33.8 | 66.1
88 00| 00 |182] 00 | 364 | 00| 00 | 100 | 0.0 | 80.0 | 0.0 | 0.0 |30.8 | 0.0 | 50.0
89 0.0 | 389 | 556|389 |5.6| 00| 100 | 100 | 875 | 90.9 | 0.0 | 56.0 | 71.4 | 53.8 | 69.0
90 00 | 125|125 | 125|188 | 0.0 | 50.0 | 100 | 50.0 | 100 | 0.0 | 20.0 | 22.2 | 20.0 | 31.6
91 53 | 684 | 737|579 | 737 ] 100 | 100 | 100 | 91.7 | 93.3 | 10.0 | 81.3 | 84.8 | 71.0 | 82.4
92 89 | 66.1 | 786|429 | 786 | 143 | 881 | 978 | 96.0 | 815 | 11.0 | 75,5 | 87.1 | 59.3 | 80.0
93 0.0 | 4644 | 60.7 | 214 | 60.7 | 0.0 | 100 | 100 | 100 | 77.3 | 0.0 | 63.4 | 75.6 | 35.3 | 68.0
94 | 333|633 |733]40.0[800 | 769 | 950 | 100 | 100 | 100 | 46.5 | 76.0 | 84.6 | 57.1 | 88.9
95 | 628|703 | 828 | 78.7 | 88.3 | 259 | 40.9 | 46.0 | 41.0 | 69.0 | 36.7 | 51.7 | 59.2 | 539 | 77.4
96 00 | 182|182 | 182|182 | 0.0 | 100 | 100 | 100 | 100 | 0.0 | 30.8 | 30.8 | 30.8 | 30.8
97 0.0 | 50.0 | 750 | 60.0 | 750 | 0.0 | 100 | 100 | 923 | 88.2 | 0.0 | 66.7 | 85.7 | 72.7 | 81.1
98 | 238|810 905|619 |810 | 714 | 100 | 100 | 86.7 | 100 | 35.7 | 89.5 | 95.0 | 72.2 | 89.5
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99 | 243|514 | 703 | 532|766 | 293 | 600 | 85.7 | 53.2 | 859 | 26.6 | 553 | 77.2 | 53.2 | 81.0
100 | 0.0 | 38.5 | 385|308 | 346 | 00 | 66.7 | 833 | 889 | 75.0 | 0.0 | 48.8 | 52.6 | 45.7 | 47.4
101 | 22 | 67 |200] 89 |400] 71 | 60 | 16.7 | 235|316 | 34 | 63 |182 ] 129 | 353
102 | 18.8 | 39.8 | 60.9 | 39.8 | 64.1 | 15.7 | 323 | 46.2 | 459 | 48.2 | 17.1 | 35.7 | 52.5 | 42.7 | 55.0
103 | 3.6 | 491 | 69.1 | 527|836 | 7.7 | 574|844 | 674|767 | 49 |529|76.0]592 | 800
104 | 111 | 77.8 | 88.9 | 55.6 | 92.6 | 50.0 | 91.3 | 100 | 83.3 | 89.3 | 18.2 | 84.0 | 94.1 | 66.7 | 90.9
105 | 00 | 615|692 ] 7.7 |692 ] 00 | 100 | 100 | 50.0 | 100 | 0.0 | 76.2 | 81.8 | 13.3 | 81.8
106 | 34.0 | 67.0 | 85.4 | 65.0 | 76.7 | 25.0 | 69.7 | 74.6 | 53.6 | 66.9 | 28.8 | 68.3 | 79.6 | 58.8 | 715
107 | 10.8 | 66.2 | 80.0 | 81.5 | 93.8 | 58.3 | 84.3 | 945 | 726 | 87.1 | 18.2 | 741 | 86.7 | 76.8 | 90.4
108 | 0.0 | 281 | 469 ] 28.1 | 531 | 00 | 60.0 | 93.8 | 90.0 | 70.8 | 0.0 | 38.3 | 62.5 | 42.9 | 60.7
109 | 349 | 747 | 843 | 68.7 | 89.2 | 358 | 73.8 | 921 | 655 | 925 | 354 | 743 | 88.1 | 67.1 | 90.8
110 | 7.1 | 857 | 100 | 929 | 100 | 100 | 100 | 100 | 86.7 | 100 | 13.3 | 92.3 | 100 | 89.7 | 100
111 | 6.7 | 50.0 | 80.0 | 66.7 | 83.3 | 40.0 | 88.2 | 100 | 87.0 | 96.2 | 114 | 63.8 | 88.9 | 755 | 89.3
112 | 0.0 | 16.7 | 583 | 25.0 | 50.0 | 0.0 | 100 | 100 | 100 | 100 | 0.0 | 28.6 | 73.7 | 40.0 | 66.7
113 | 00 | 571|786 | 71 | 571 | 00 | 100 | 100 | 100 | 100 | 0.0 | 72.7 | 88.0 | 13.3 | 72.7
114 | 00 | 294 1294|118 | 294 | 00 | 100 | 100 | 66.7 | 83.3 | 0.0 | 455|455 | 20.0 | 435
115 | 0.0 | 556 | 77.8 | 16.7 | 55.6 | 0.0 | 90.9 | 93.3 | 100 | 83.3 | 0.0 | 69.0 | 84.8 | 28.6 | 66.7
116 | 0.0 | 50.0 | 62.5 | 50.0 | 81.3 | 0.0 | 80.0 | 100 | 100 | 100 | 0.0 | 61.5 | 76.9 | 66.7 | 89.7
117 | 37.3 | 71.2 | 84.7 | 62.7 | 89.8 | 440 | 65.6 | 926 | 78.7 | 89.8 | 404 | 68.3 | 88.5 | 69.8 | 89.8
118 | 0.0 | 542 | 833|417 |91.7 | 00 | 100 | 100 | 769 | 846 | 0.0 | 70.3 | 90.9 | 54.1 | 88.0
119 | 00 | 353|471 294|588 | 00 | 100 | 100 | 833 | 100 | 0.0 | 52.2 | 64.0 | 435 | 741
120 | 0.0 | 421 | 526 | 526|842 | 00 | 100 | 100 | 833 | 696 | 0.0 | 59.3 | 69.0 | 64.5 | 76.2
121 | 136 | 13.6 | 205 | 38.6 | 43.2 | 18.2 | 27.3 | 45.0 | 515 | 61.3 | 156 | 18.2 | 28.1 | 44.2 | 50.7
122 | 333 | 73.3 | 86.7 | 86.7 | 80.0 | 100 | 100 | 100 | 929 | 100 | 50.0 | 84.6 | 92.9 | 89.7 | 88.9
123 | 00 | 91 | 545|273 |545] 00 | 100 | 100 | 75.0 | 100 | 0.0 | 16.7 | 70.6 | 40.0 | 70.6
124 | 50 | 350 | 35.0] 30.0 | 50.0 | 25.0 | 77.8 | 70.0 | 545 | 714 | 8.3 | 48.3 | 46.7 | 38.7 | 58.8
125 | 7.3 | 268 |26.8 | 317|415 ] 20.0 | 61.1 | 100 | 65.0 | 60.7 | 10.7 | 37.3 | 423 | 42.6 | 49.3
126 | 421 1603 | 719 | 719 | 818 | 395 | 429 | 63.0 | 56,5 | 73.3 | 40.8 | 50.2 | 67.2 | 63.3 | 77.3
127 | 125 ] 29.2 | 333 | 41.7 | 54.2 | 60.0 | 875 | 100 | 71.4 | 619 | 20.7 | 43.8 | 50.0 | 52.6 | 57.8
128 | 241 | 55.2 | 60.9 | 69.0 | 75.9 | 28.0 | 57.8 | 60.2 | 68.2 | 70.2 | 25.9 | 56.5 | 60.6 | 68.6 | 72.9
129 | 40.0 | 40.0 | 60.0 | 66.7 | 66.7 | 85.7 | 100 | 100 | 100 | 100 | 54.5 | 57.1 | 75.0 | 80.0 | 80.0
130 | 33.3 | 66.7 | 66.7 | 61.9 | 76.2 | 77.8 | 100 | 100 | 65.0 | 100 | 46.7 | 80.0 | 80.0 | 63.4 | 86.5
131 | 0.0 | 50.0 | 58.3 | 16.7 | 75.0 | 0.0 | 100 | 100 | 66.7 | 100 | 0.0 | 66.7 | 73.7 | 26.7 | 85.7
132 | 83 | 16.7 | 25.0 | 25.0 | 41.7 | 100 | 100 | 100 | 100 | 100 | 154 | 28.6 | 40.0 | 40.0 | 58.8
133 | 40 | 440|520 ]| 440|680 ] 111 | 100 | 100 | 91.7 | 100 | 59 | 61.1 | 684 | 595 | 81.0
134 | 25.0 | 78.1 | 875|875 | 844 | 50.0 | 100 | 100 | 62.2 | 100 | 33.3 | 87.7 | 93.3 | 72.7 | 915
135 | 722 1 83.3 | 83.3 | 889 | 88.9 | 100 | 100 | 100 | 94.1 | 100 | 83.9 | 90.9 | 90.9 | 914 | 941
136 | 542 1917 | 917 | 917 | 875 ] 929 | 100 | 100 | 91.7 | 100 | 68.4 | 95.7 | 95.7 | 91.7 | 93.3
137 | 49.0 | 76,5 | 78.4 |1 804 | 804 | 385 | 951 | 976 | 683 | 91.1 | 43.1 | 84.8 | 87.0 | 73.9 | 854
138 | 9.5 | 429 | 476|429 | 524 | 28.6 | 100 | 100 | 90.0 | 100 | 14.3 | 60.0 | 64.5 | 58.1 | 68.8
139 | 22.7 | 31.8 | 50.0 | 50.0 | 54.5 | 50.0 | 87.5 | 100 | 100 | 100 | 31.3 | 46.7 | 66.7 | 66.7 | 70.6
140 | 20.8 | 54.2 | 62.5 | 54.2 | 70.8 | 50.0 | 100 | 100 | 81.3 | 100 | 29.4 | 70.3 | 76.9 | 65.0 | 82.9
141 | 3.8 | 30.8 | 423 | 154 | 34.6 | 50.0 | 88.9 | 100 | 100 | 90.0 | 7.1 | 45.7 | 59.5 | 26.7 | 50.0
142 | 00 | 304 |39.1 391|522 | 00 |875| 100 | 818 | 857 | 0.0 | 452 | 56.3 529 | 649
143 | 00 | 750 | 75.0] 750 | 813 | 0.0 | 100 | 100 | 80.0 | 100 | 0.0 | 85.7 | 85.7 | 77.4 | 89.7
144 | 57.8 | 64.0 | 749 | 78.2 | 81.1 | 25.9 | 34.6 | 43.7 | 43.1 | 548 | 35.7 | 449 | 55.2 | 55.6 | 65.4
145 | 41.7 | 83.3 | 83.3 | 833|833 | 714 | 100 | 100 | 90.9 | 100 | 52.6 | 90.9 | 90.9 | 87.0 | 90.9
146 | 143 | 52.4 | 66.7 | 57.1 | 95.2 | 75.0 | 100 | 93.3 | 92.3 | 90.9 | 24.0 | 68.8 | 77.8 | 70.6 | 93.0
147 | 50 | 30.0 | 30.0 | 25.0 | 35.0 | 33.3 | 100 | 100 | 100 | 63.6 | 8.7 | 46.2 | 46.2 | 40.0 | 45.2
148 | 00 | 154|231 | 7.7 | 154 | 00 | 66.7 | 100 | 100 | 100 | 0.0 | 25.0 | 375 | 143 | 26.7
149 | 00 | 378 |378]189 | 378 | 00 | 66.7 | 875|778 | 737 | 00 | 483|528 | 304 | 50.0
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150 | 0.0 | 636 | 545|273 | 455 ] 0.0 | 100 | 100 | 100 | 100 | 0.0 | 77.8 | 70.6 | 42.9 | 62.5
151 | 57 | 457|514 1229|543 | 286 | 727 | 783 | 727 | 594 | 95 |56.1 | 621 | 348 | 56.7
152 | 00 | 278 | 333 | 111|333 | 00 | 833 | 100 | 66.7 | 100 | 0.0 | 41.7 | 50.0 | 19.0 | 50.0
153 | 2.8 | 389|444 1389|694 | 91 | 737|593 | 737|806 | 43 |509 |508]|509|746
154 | 435 | 87.0|87.0| 783 | 87.0 | 71.4 | 100 | 100 | 90.0 | 95.2 | 54.1 | 93.0 | 93.0 | 83.7 | 90.9
155 | 00| 0O | OO ] OO | 154 ] 00| OO | OO | OO | 50| 00 ] 00| 0.0 ] 0.0|235
156 | 00 | 214 | 357|214 |357 | 00 | 100 | 100 | 75.0 | 100 | 0.0 | 35.3 | 52.6 | 33.3 | 52.6
157 | 0.0 | 58.3 | 66.7 | 33.3 | 83.3 | 0.0 | 100 | 100 | 100 | 100 | 0.0 | 73.7 | 80.0 | 50.0 | 90.9
158 | 0.0 | 464 | 571|250 |643 | 00 | 765 | 84.2 | 636|857 | 00 | 57.8|68.1|359|735
159 | 38.6 | 68.6 | 80.0 | 72.9 | 81.4 | 38.0 | 82.8 | 98.2 | 654 | 80.3 | 38.3 | 75.0 | 88.2 | 68.9 | 80.9
160 | 00 | 647|706 | 588|824 | 00 | 100 | 100 | 100 | 100 | 0.0 | 78.6 | 82.8 | 74.1 | 90.3
161 | 2.1 | 31.3 | 458|354 | 500 | 63 | 484 | 688 | 58.6 | 60.0 | 3.1 | 38.0 | 55.0 | 44.2 | 545
162 | 20.0 | 60.0 | 738.3 | 66.7 | 80.0 | 35.3 | 100 | 100 | 64.5 | 92.3 | 25,5 | 75.0 | 84.6 | 65.6 | 85.7
163 | 6.3 | 750 |875] 6.3 | 75.0 | 50.0 | 100 | 100 | 100 | 100 | 11.1 | 85.7 | 93.3 | 11.8 | 85.7
164 | 0.0 | 833|833 |66.7 833 | 00 |90.9 | 100 | 100 | 100 | 0.0 | 87.0 | 90.9 | 80.0 | 90.9
165 | 204 | 574 | 574 | 53.7 | 648 | 355 | 705 | 912 | 76.3 | 614 | 259 | 63.3 | 70.5 | 63.0 | 63.1
166 | 27.3 | 68.2 | 68.2 | 77.3 | 72.7 | 66.7 | 100 | 78.9 | 89.5 | 100 | 38.7 | 81.1 | 73.2 | 82.9 | 84.2
167 | 00| 00O ) 0O] 0O | OO ] 00O | 0O | OO | 0O | 00| 00O | 0O | 0.0 ] 00 | 0.0
168 | 3.3 | 43.3 | 60.0 | 40.0 | 70.0 | 33.3 | 76.5 | 81.8 | 60.0 | 61.8 | 6.1 | 55.3 | 69.2 | 48.0 | 65.6
169 | 625 813|854 | 813|917 | 750 | 88.6 | 100 | 629 | 815 | 68.2 | 84.8 | 92.1 | 70.9 | 86.3
170 | 95 | 76.2 | 81.0 | 66.7 | 76.2 | 66.7 | 100 | 100 | 875 | 889 | 16.7 | 86.5 | 89.5 | 75.7 | 82.1
171 | 447 | 632 | 868 | 711 | 81.6 | 58.6 | 70.6 | 97.1 | 73.0 | 83.8 | 50.7 | 66.7 | 91.7 | 72.0 | 82.7
172 | 25.0 | 75.0 | 78.6 | 60.7 | 85.7 | 58.3 | 100 | 100 | 73.9 | 88.9 | 35.0 | 85.7 | 88.0 | 66.7 | 87.3
173 | 00 | 739|739 478|783 | 00 | 850|944 688|783 | 00 | 791|829 564|783
174 | 31.3 | 875|875 875|875 ] 833 | 100 | 100 | 100 | 100 | 455 ] 93.3 | 93.3 | 93.3 | 93.3
175 | 6.3 | 25.0 | 31.3 | 31.3 | 31.3 | 50.0 | 57.1 | 71.4 | 833 | 100 | 11.1 | 34.8 | 435 | 455 | 476
176 | 639 | 722 | 75.0 | 83.3 | 86.1 | 60.5 | 100 | 100 | 76.9 | 939 | 62.2 | 83.9 | 85.7 | 80.0 | 89.9
177 | 18.2 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 91.7 | 100 | 30.8 | 100 | 100 | 95.7 | 100
178 | 0.0 | 174 |1 69.6 | 304 | 826 | 0.0 | 571 | 291 | 875 | 826 | 0.0 | 26.7 | 41.0 | 45.2 | 82.6
179 | 10.0 | 86.7 | 86.7 | 86.7 | 86.7 | 100 | 89.7 | 100 | 86.7 | 96.3 | 18.2 | 88.1 | 929 | 86.7 | 91.2
180 | 18.8 | 68.8 | 68.8 | 43.8 | 75.0 | 75.0 | 91.7 | 84.6 | 100 | 85.7 | 30.0 | 78.6 | 75.9 | 60.9 | 80.0
181 | 50.0 | 25.0 | 545 | 72.7 | 81.8 | 91.7 | 52.4 | 88.9 | 88.9 | 923 | 64.7 | 33.8 | 67.6 | 80.0 | 86.7
182 | 68.2 | 59.1 | 72.7 | 72.7 | 81.8 | 88.2 | 76,5 | 84.2 | 941 | 100 | 76.9 | 66.7 | 78.0 | 82.1 | 90.0
183 | 81.0 | 771 | 733|933 | 97.1 | 582 | 614 | 653 | 57.0 | 554 | 67.7 | 68.4 | 69.1 | 70.8 | 70.6
184 | 294 | 471 | 47.1 | 353 | 64.7 | 625 | 80.0 | 100 | 66.7 | 100 | 40.0 | 59.3 | 64.0 | 46.2 | 78.6
185 | 00 | 143|143 ]| 00 | 143 | 00 | 66.7 | 100 | 0.0 | 100 | 0.0 | 235|250 | 0.0 | 250
186 | 9.1 | 455|636 ] 9.1 | 545|333 | 100 | 100 | 100 | 100 | 143 | 625 | 77.8 | 16.7 | 70.6
187 | 8.3 | 333|333 | 16.7 | 33.3 | 100 | 100 | 100 | 100 | 100 | 15.4 | 50.0 | 50.0 | 28.6 | 50.0
188 | 429 | 64.3 | 78.6 | 85.7 | 82.1 | 60.0 | 100 | 100 | 80.0 | 92.0 | 50.0 | 78.3 | 88.0 | 82.8 | 86.8
189 | 00 | 26,7 |183 | 6.7 | 6.7 | 0.0 | 80.0 | 100 | 100 | 100 | 0.0 | 40.0 | 285 | 125 | 125
190 | 375|125 | 350|500 | 475 | 517 | 417 | 824 | 444 | 76.0 | 435 ] 19.2 | 49.1 | 47.1 | 585
191 | 29.8 | 52.6 | 68.4 | 351 | 52.6 | 34.7 | 423 | 549 | 435 | 545 | 32.1 | 46.9 | 60.9 | 38.8 | 53.6
192 | 30.2 | 35.8 | 52.8 | 26.4 | 37.7 | 34.0 | 51.4 | 73.7 | 452 | 625 | 32.0 | 42.2 | 61.5 | 333 | 471
193 | 259 1259 | 519|333 |63.0] 412 | 100 | 933 | 450 | 77.3 | 31.8 | 41.2 | 66.7 | 38.3 | 69.4
194 | 143 | 143 | 429 | 214 | 28.6 | 33.3 | 100 | 100 | 60.0 | 80.0 | 20.0 | 25.0 | 60.0 | 31.6 | 42.1
W.A. | 354 | 58.6 | 68.8 | 60.0 | 72.6 | 344 | 659 | 75.8 | 64.8 | 755 | 31.1 | 58.3 | 68.8 | 57.6 | 71.8
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IV. Fold recognition for 710 folds

The current version (1.75) of SCOP database has 1195 folds, which is significantly more than those (27,
94, and 194 folds) we discussed. This fact makes it difficult for real-world use of TAXFOLD. In order to
make prediction for as more folds as possible, we decrease the threshold when constructing dataset from
the 10493 sequences in the Datasets Section. Those folds containing at least 2 sequences are used to
construct classifiers. As a result, we obtain a large dataset consisting of 710 folds, which contain 10011
sequences. For convenience, this dataset is called F710. By using this large dataset, the likelihood of a
newly sequenced protein to be the prediction target of TAXFOLD should be about 60% (710/1195).

With the dataset F710, we are able to perform fold recognition for more 710 folds, which is an approx-
imation of real-world situation. We assess the prediction accuracy of TAXFOLD on this dataset based
on 2-fold cross-validation. The overall accuracy 68.1% is achieved and the distribution of F-measures
for individual folds is shown in Figure SC2. There are 417 folds that can be predicted with F-measures
higher than 60%. On the other hand, the F-measures for 185 folds are lower than 10%. Among these
folds, there are 183 folds containing less than 10 sequences, which is a major reason for the low accura-
cies. In general, it is hard for taxonomic methods to make accurate predictions for folds that contain only
small number of sequences. It is anticipated that when more sequences are accumulated in the SCOP
database, we are able to improve the prediction and at the same time make predictions for more folds.
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Figure SC2 Histogram of the F-measure values for the dataset F710. The parameters C and y in SVM are 32 and 0.25, re-
spectively.
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