Table 1A

. ORF Coverage Amino Acid Coverage Domain Matches Domain Duplication
abbrev. Species Name Total | Matching] mit Total | Matching | m/t | Folds] Sfam| Dom | Length | Fold | Sfam
Aaeo Aquifex aeolicus 1522 5271 34.6% 4825121 116664: 24.2% 162 205 690| 169.1 426  3.37
Aful Archaeoglobus fulgidus 2409 650! 27.0% 663320! 146655! 22.1% 147 186| 849| 172.7 578 4.56
Bbur Borrelia burgdorferi 1638 2891 17.6% 432219 65816! 15.2% 126 151 369| 178.4 293 244
Bsub Bacillus subtilis 4100f 1121% 27.3%| 1217000i 276596i 22.7%| 208 276 1460/ 189.4 7.02 529
Cele Caenorhabditis elegans 19099: 4586i 24.0%| 8096713i 1136801: 14.0%| 247 304 7803| 145.7 31.59 25.67
Cpne Chlamydia pneumoniae 1052 2741 26.0% 361694 66160: 18.3% 136, 165 367| 180.3 270 2.22
Ctra Chlamydia trachomatis 894 2591 29.0% 312553 60295! 19.3% 134 163  348| 173.3 260 2.13
Ecol Echerischia coli 4290F 1191% 27.8%| 1363501} 296762} 21.8%| 229 303 1611| 184.2 7.03 532
Hinf Haemophilus influenzae Rd 1707 5281 30.9% 520930i 1257761 24.1% 190 243 710| 1771 3.74 292
Hpyl Helicobacter pylori 1577 3811 24.2% 500616 89025: 17.8% 152) 193] 495] 179.8 3.26 2.56
Mthe Methanobacterium thermoautotrophicum 479 1641 34.2% 174566 39680! 22.7% 95 111 228 174.0 2.40 2.05
Mjan Methanococcus jannaschii 1771 470 26.5% 501793 93299; 18.6% 128 164 613 152.2 479 3.74
Mtub Mycobacterium tuberculosis 677 1781 26.3% 237651 43222% 18.2% 101 118 251| 1722 249 213
Mgen Mycoplasma genitalium 1871 522: 27.9% 5262051 1055531 20.1% 135 179 675 156.4 5.000 3.77
Mpne Mycoplasma pneumoniae 39241  1198! 30.5%| 1335687! 291496! 21.8% 199 253 1587| 183.7 7.97 6.27
Phor Pyrococcus horikoshii 2064 461} 22.3% 568544 97276} 17.1% 121 155| 555| 175.3 459  3.58
Rpro Rickettsia prowazekii 837 264 31.5% 280233 60285i 21.5% 135 160 350 172.2 259 219
Scer Saccharomyces cerevisiae 62181 1699: 27.3%| 2906890: 434481i 14.9% 215 273 2346 185.2 10.91 8.59
Syne Synechocystis sp. 3168 8821 27.8%| 1119717: 196041: 17.5% 199 255 1131| 173.3 5.68 4.44
Tpal Treponema pallidum 1031 252¢ 24.4% 350676 585421 16.7% 123 150] 346| 169.2 2.81 2.31




Table 1B: Represented Superfamilies and Their Average Duplication

Levels in the Soluble Fold Classes in A.fulgidus, E.coli, Yeast, Worm and the Total of the 20 Genomes

All-alpha All-beta Alpha/Beta Alpha+Beta Multidomain Small Total

Sfams| Dup | Copy#|Sfams ' Dup | Copy#|Sfams| Dup | Copy#|Sfams| Dup  Copy#|Sfams| Dup | Copy#|Sfams | Dup | Copy#| Sfams

aful | 29 25 73 | 18 | 21 37 | 74 | 61 453 | 49 42 207 | 12 5.7 68 4 28 | 11 | 186
ecol|( 55 29 159 44 41 181105 83 872| 78 | 39 313 | 16 | 5.0 81 5 1.0 5 | 303
scer| 56 7.9 448 | 35 95 333 | 88 H 93 823 72 | 52 351 14 146 204 | 13 143 187 | 273
cele| 62 20.3 1319| 52 27.8 1633| 81 18.1 1482 72 K 15.7 1140 14 426 598 | 23 | 63.7 1631| 304
20 | 97 3197| 83 3069| 117 8976 120 4046 19 1598 35 1898 | 471




Table 2: Patterns of Complementary Superfamilies and Horizontal Transfer
Al Complementary clades between bacterial/archaeal and eukaryotic genes
B/ Complementary clades between bacterial and eukaryotic/archaeal genomes
C/ Other complementary patterns
D/ Horizontal Transfer between Archaea and Bacteria
E/ Horizontal Transfer between Eukaryotes and Bacteria

— € O i i0 V=22 £ 2 g0
'E %E '§. § 3 § f>',§ E ‘E 2 Eé’”é‘é E‘E §§ Sfam |domain |SCOP Function Swissprot Swissprot Function
A { olelele eleosslsioloie ol +(3.25.1 |d1fsz_1 |Tubulin, GTPase domain FTSZ_ECOLI CELL DIVISION PROTEIN FTSZ
ol 4.57.1 |d1puc__|Cell cycle regulatory proteins CKS1_YEAST CELL DIVISION CONTROL PROTEIN CKS1
dopnnt 1.22.1 |d1tafb_ [Histone-fold T2D5_YEAST TRANSCRIPTION INITIATION FACTOR TFIID
olefelsiole 1.63.1 |d1kxu_2 [Cyclin-like TF2B_RAT TRANSCRIPTION INITIATION FACTOR 1B
olefeisiole 7.35.3 |d1qyp__ |Rubredoxin-like transcriptional factor domain |TFS2_YEAST TRANSCRIPTION ELONGATION FACTOR S-lI
e/efe/sssisleie o oleleel].341 |d1coo__|C' domain of RNA polymerase alpha subunit |RPOA_TREPA  |DNA-DIRECTED RNA POLYMERASE
elefesslsisleie oieeleo[]1.75] |d1gIn_1 |Glu-tRNA synthetase AC-binding domain SYE_BACSU GLUTAMYL-TRNA SYNTHETASE (EC 6.1.1.17)
B < e/efeossislele e oele 1881 |d1sig__ [RNA polymerase, sigma70 subunit RPOS_ECOLI RNA POLYMERASE SIGMA FACTOR
elefeeloioeelele olsso[4104.1|d2def __ |Peptide deformylase catalytic core DEF_HAEIN POLYPEPTIDE DEFORMYLASE (EC 3.5.1.31)
elofeossislale e olelelel411.7 |d1tif __ [Translation initiation factor, N' domain IF3_BORBU TRANSLATION INITIATION FACTOR IF-3
elefeeloloeeele olss +[428 ] [d2reb_2 |RecA protein, C-terminal domain RECA_HAEIN RECA PROTEIN (RECOMBINASE)
e/ofosslsisleie o olelee[436.1 |dlife__ |Translation initiation factor IF3 IF3_BORBU TRANSLATION INITIATION FACTOR IF-3
\ elefee/sls/sleie o/eee«[488.] |d1div__ |Ribosomal protein L9 RL9_BACSU 50S RIBOSOMAL PROTEIN L9
o e 4.40.1 |d2chsa_ [Chorismate mutase CHMU_BACSU |CHORISMATE MUTASE (EC 5.4.99.5)
. . . 1.101.1|d5csma_[Chorismate mutase II CHMU_YEAST |CHORISMATE MUTASE (EC 5.4.99.5)
. oleiolele +[1.81.1 |d1cem__|Glycosyltransferases of the superhelical fold |GUN6_DICDI ENDOGLUCANASE (EC 3.2.1.4)
C< of i Jei e Jelele 2.21.1 |d1yna__|ConA-like lectins/glucanases GUN1_TRIRE ENDOGLUCANASE EG-1 (EC 3.2.1.4)
elei [eislsleie ol o |e/s [3.1.1 [d1edt__ |Glycosyltransferases GUNB_NEOPA |[ENDOGLUCANASE B (EC 3.2.1.4)
eielelele ol .. «{4.2.1 |d153l__ |Lysozyme-like CHIT_SOLTU ENDOCHITINASE PRECURSOR (EC 3.2.1.14)
olofe] fesisisleie ool + ++[2.65.2 |d1hcz_2 |Rudiment single hybrid motif PYC_PICPA PYRUVATE CARBOXYLASE (EC 6.4.1.1)
ool o slels 2.65.3 |d1f3z__ [Duplicated hybrid motif PTGA_BACSU |PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMP
ool e . 1.86.1 |d1aora1 |Aldehyde FerOR C' domain AOR_PYRFU ALDEHYDE:FERREDOXIN OXIDOREDUCTASE
D ool e . 4941 |d1aora2 |Aldehyde FerOR N' domain AOR_PYRFU ALDEHYDE:FERREDOXIN OXIDOREDUCTASE
ool e o . 3.1.10 |[d5rubal [RuBisCo, C' domain RBL_NITVU RUBISCO LARGE SUBUNIT
. . . 1.101.1 |d5csma_|Chorismate mutase Il CHMU_ARATH |CHORISMATE MUTASE (EC 5.4.99.5)
ool e . 1.37.1 |d1rec__ |EF-hand TPC2_DROME [TROPONIN C
of e 215 |[d1suh__|Cadherin CAD5_HUMAN |VASCULAR ENDOTHELIAL-CADHERIN
E . . . 2451 |[dfeal__ |Lipocalins PGHD_HUMAN |PROSTAGLANDIN-H2
ol . 3.7.1  |d2bnh__[Leucine-rich repeats RINI_PIG RIBONUCLEASE INHIBITOR
ol . 4.70.1 |dfaxx__ |Cytochrome b5 NIA1_MAIZE NITRATE REDUCTASE (EC 1.6.6.1)
. « [4.112.1 |d1toh__ |Tyrosine hydroxylase TY3H_HUMAN  [TYROSINE 3-HYDROXYLASE (EC 1.14.16.2)




Table IlI: List of the Unique Superfamilies in 19 Genomes (worm excluded)

Species ORF SCOP dom |SCOP#  copy Stat. Signif. |SCOP domain function

bbur BBA15 dlospo  [2.58.1.1.1 2| 5.00E-88 NONENZ |Outer surface protein A

bsub |NprE dlezm_1 [157.1.11 2| 2.00E-47 ENZYME |Extracellular elastase; Bacillolysin

bsub PelB dlidk__  |2.62.1.2.1 2 1.00E-70 ENZYME Pectin lyase A

bsub MtrB d1wapa_ |2.64.6.1.1 1 1.00E-32 NONENZ |Trp RNA-binding attenuation protein
bsub YrdF dibrsd  3.6.1.1.1 1 1.70E-14 NONENZ Barstar (barnase inhibitor)

cpne |AAD18679 |d1kpta  [4.37.1.1.1 1 0.00096 NONENZ |Virally encoded KP4 toxin

ecol [tar d2asr__  [1.24.211 3| 2.00E-57|NONENZ Aspartate receptor, ligand-binding domain
ecol cybC d256ba_  1.24.3.1.1 1 1.00E-52 NONENZ Cytochrome b562

ecol arcB d2a0b__  11.24.9.11 1| 1.40E-48 NONENZ |Aerobic respiration control sensor protein
ecol holB d1a5t 1 1.93.1.11 1| 1.00E-80 ENZYME |DNA polymerase lll, delta subunit,C' dom
ecol |eco dislua_ 212111 1| 3.70E-61 NONENZ |Ecaotin, trypsin inhibitor

ecol |lacZ d1bgla4 222111 2| 2.50E-136 ENZYME |Beta-Galactosidase, domain 5

ecol tynA dloacal (222211 1 0 ENZYME Copper amine oxidase, domain 3 (catalytic)
ecol |b0717 d3dpa_2 2.6.2.1.1 10 2.00E-25/ NONENZ Chaperone protein, PapD, C-domain
ecol tynA d1oaca3 4.13.2.11 2| 1.00E-62 ENZYME |Copper amine oxidase, domains 1 and 2
ecol cheA dleayc_ 4342011 1 1.00E-23 NONENZ |CheY-binding domain of CheA

ecol tynA d1oaca4 4.43.1.11 1/ 1.50E-36 ENZYME |Copper amine oxidase, domain N

ecol |tus dlecra_ 5.3.1.1.1 1| 2.00E-130 NONENZ |Replication terminator protein (Tus)

hinf ~ [HI1478 dibco 1 2.36.1.1.1 1] 2.00E-29 ENZYME |Mu transposase, C-terminal domain
mtub [Rv1353c |d2tct_2 1.94.1.1.1 1 8.00E-31 NONENZ [Tetracyclin repressor, C-terminal domain
mtub Rv1758 dicex 314711 7 3.00E-40 ENZYME Cutinase, closest homolog in Penicillium
mtub  Rv0062 ditml__ 3.21.1.1 1| 5.00E-66 ENZYME |Cellulase E2

mtub Rv0316 dimli__ 434411 1  9.00E-07 ENZYME Muconalactone isomerase

mtub |Rv1919¢  |d1bv1_ 4.79.3.1.1 1 0.0018 NONENZ Major birch pollen allergen Bet v 1

roro  RP396 d3pcca_  [2.3.3.1.1 1 1.00E-06 ENZYME Protocatechuate-3,4-dioxygenase

scer |YDL185W |d1vdea3 14.55.2.2.1 4 2.90E-43 NONENZ [Homothallic switching nuclease

scer YLRO14C d1pyia2 7.321.1.2 | 47 1.50E-20 NONENZ Zn/Cys6 DNA binding domain

scer |YHR053C |d1aoo  7.38.1.1.5 2 2.80E-22 NONENZ Metallothionein

syne sll1317 dthcz_1 2.25.1.1 1] 3.00E-90 NONENZ |Cytochrome f, large domain

syne ssr2831 dipse__ 224511 1 5.00E-33 NONENZ |Photosystem | accessory protein E (PSAE)
syne slr1028 dljpc__ 12.60.1.1.1 1 0.0035 NONENZ Lectin (agglutinin)

syne slr0012 d3rubs_  4.38.1.1.1 2 1.00E-39/ENZYME RuBisCO, small subunit
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Figure 1B
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[} d1gky__ P-loop containing NTP hydrolases

__ PLP-dependent transferases

__ Protein kinases (PK), catalytic core
__ Class Il aaRS and biotin synthetases
__ NAD(P)-linked oxidoreductase
dlax9__ alpha/beta-Hydrolases

d2t maa_ Tropomyosin

. dlap8__ Translation initiation factor elF4e

ds035__ adenine nucleotide alpha hydrolases
ds029__ Trp-Asp repeat (WD-repeat)
d1gsa_2 Glutathione synthetase ATP-binding
dlapo__ EGF/Laminin

d1r km__ Periplasmic binding protein-like Il
dlcd8__ Immunoglobulin

dlal7__ Tetratricopeptide repeat

ds025__ Nucleic acid-binding proteins

d1l ci __ Firefly luciterase-like

d2che__ CheY-like

dlaf wal Thiolase

d1f ht __ RNA-binding domain

dlawch_ Ankyrin repeat

a1t __ C-type lectin-like

d1gdc__ Glucocorticoid receptor DNA-binding



Figure 2

UNIQUE FOLDS MOST COMMON FOLDS
scop rep uniq name scop rep func name
e 1.014 1vii cele 2 Thermostable subdomain e 1.002 1xbl Long alpha-hairpin
ﬂ 1.016 2hp8 scer 1 p8-MTCP1 1.004 1a5j 2 %= DNA/RNA-binding 3-helical bundle
’; - ==y 1.023 1mhy scer 1 Methane monooxygenase hydrolase 1.091 1al7 *  alpha-alpha superhelix
& 1.026 2rig  mjan 1 4-helical cytokines 1.095 21bd Ligand-binding domain of nuclear receptor
q" (. 1.039 1a26 cele 2 Adomain of poly(ADP-ribose) polymerase 1.100 loel GroEL
1.057 1trl bsub 2 Thermolysin-like metalloproteases 50% 26% < 1.105 2ifo Oligomers of long helices
1.068 lcrk cele 6  Creatine kinase 2.001 lajw 2 % Immunoglobulin-like beta-sandwich
1.078 1hc2 cele 1 Hemocyanin 2.029 2prd 3 % OB-fold
1.093 1a5t ecol 1 delta prime subunit of DNA polymerase Il 2.032 1ldar common domain
1.094 2tct W mtub 1 Tetracyclin repressor -Tet-repressor 2.051 1lgot 2 % 7-bladed beta-propeller
1.095 21bd cele 257  Ligand-binding domain of nuclear receptor 2.063 2xat 3 Single-stranded left-handed beta-helix
1.097 lao6 phor 1 Serum albumin \ 2.065 1f3z 4  Barrel-sandwich hybrid
1.106 1gp2 cele 2 * Non-globular all-alpha subunits of globular proteins / 3.001 1aj2 16 x betalalpha (TIM)-barrel
2.007 1new cele 1 Multiheme cytochromes 3.004 1lojt * FAD/NAD(P)-binding domain
2.011 1pgs hinf 1 Glycosyl-asparaginase 3.005 1lass The swivelling beta/beta/alpha domain
2.012 1slu M ecol 1 Ecotin 3.014 1wab 4 % Flavodoxin-iike
2.018 1sfp cele 84  Spermadhesin 3.017 1nsy Adenine nucleotide alpha hydrolase
2.019 1thw * cele 6  Osmotin 3.022 leny 6 x NAD(P)-binding Rossmann-fold domains
2.036 1bco hinf 1 Mutransposase 3.028 1bfd Thiamin-binding
2.049 1pex cele 6 * 4-bladed beta-propeller 3.029 1dai 6 P-loop containing NTP hydrolases
2.058 losp bbur 2 Outer surface protein A 3.038 1mek 2 % Thioredoxin fold
2.059 1vmo cele 21  beta-Prism| 3.047 2itg 2 Ribonuclease H-like motif
2.060 1jpc syne 1 beta-Prism Il 3.049 1loro Phosphoribosyltransferases (PRTases)
3.002 1tml  mtub 1 Cellulases 3.053 1lhmy 2  SAM-dependent methyltransferases
3.006 1brs bsub 1 Barstar (barnase inhibitor) } 7% 41% < 3.054 2dkb 4 PLP-dependent transferases
3.041 11cp bsub 1 Leucine aminopeptidase 3.055 1jdb Class | glutamine amidotransferases
4.015 1149 phor 1 MHC antigen-recognition domain 3.056 1lcvl 9 alpha/beta-Hydrolases
4.024 1a68  cele 48  Tetramerization domain-shaker potassium channel 3.058 1xjo 4  Phosphorylase/hydrolase-like
4.035 1vhh ecol 1 Hedgehog/DD-peptidase 3.062 1rkd Ribokinase-like
? 4.037 1kpt * cpne 1 Yestkiller toxins \ 3.082 1laBe 2 Periplasmic binding protein-like I
. 4.038 1rbl syne 2 RuBisCO 3.083 1pxt Thiolase
= 4.043 1oac __ecol 1 Copperamine oxidase 4011 1tif beta-Grasp
bR 4106 1fid cele 6  beta- and gamma-Fibrinogen C-terminal domains } 17% 24% 4.034 2aw0 6 % Ferredoxin-like
5.003 lecr ecol 1 Replication terminator protein (Tus) 4.061 1pys Class Il aaRS and biotin synthetases
4.089 1a0i ATP-grasp
4.095 Ined Ntn hydrolases
4.097 1bme Zn metallo-beta-lactamase
4.099 1laui Metallo-dependent phosphatases
4105 1ltsg C-type lectin-like
31lck Protein kinases (PK)
1jud L-2-Haloacid dehalogenase
1llci Firefly luciferase-like

26% 9%

® toxin W defense  symmetrical folds
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Figure 3 -- Conservation of the superfamilies in the 6 structural classes
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Figure 4 - Schematic of the different fold patterns
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