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ST1: Summary table of all 52 PUPvlated proteins

Gl

Enzyme

Locus Tag

%

Spectral Counting

Protein Name Number Code (MSMEG_#) | Coverage # Peptides Total % Spectra in % Spectra in | % Spectra in
Spectra Non-tagged spl. | Native spl. | His-Tag spl.

[Mn] superoxide dismutase 118469767 1.15.1.1 6427 93.2 79 937 6.0 1.8 92.2
2,5-diketo-D-gluconic acid reductase A* 118173010 2408 28.7 3 5 NA NA NA
30S ribosomal protein S17 118171465 1445 56.1 5 8 0.0 0.0 100.0
30S ribosomal protein S6 118171449 6897 66.7 6 34 0.0 2.9 971
508 ribosomal protein L11 118473904 1346 26.8 4 24 0.0 4.2 95.8
Acetolactate synthase 3 regulatory subunit 118470606 2216 2373 54.7 6 47 0.0 15.7 84.3
Acetyl-CoA acetyltransferase* 118170768 4920 72.3 19 58 NA NA NA
Acetylornithine aminotransferase 118472927 26.1.11 3773 35.6 11 103 0.0 42.2 57.8
Aconitate hydratase 1 118471676 4213 3143 55.6 50 474 5.3 61.9 32.8
Acyl carrier protein 118471527 4326 34.3 5 61 21.9 20.5 57.5
Acyl-CoA synthetase 118470672 2.3.1.86 5435 42.6 25 168 43.1 51.7 5.2
Adenylosuccinate synthetase 166232470 6.3.4.4 0759 47.6 24 163 0.0 26.2 73.8
Alcohol dehydrogenase, zinc-containing 118468910 1.1.1.2 1037 46.7 15 116 4.1 171 78.9
Alkylhydroperoxide reductase* 118172773 4891 64.6 18 59 NA NA NA
Anthranilate synthase component I* 118472702 4.1.3.27 3217 40.3 14 27 NA NA NA
Aspartate transaminase 118468930 6286 48.8 27 178 0.0 16.3 83.7
ATPase, AAA family protein 118470801 3902 43.7 18 110 0.0 44 1 55.9
Branched-chain amino acid aminotransferase 118472496 2.6.1.42 4276 31.5 13 46 0.0 28.9 711
Carbonic anhydrase 118169435 6082 58.7 7 39 0.0 10.0 90.0
Carveol dehydrogenase* 118169959 6031 251 5 6 NA NA NA
Chaperonin GroEL 118469510 0880 57.1 28 361 27.5 21.8 50.6
Conserved hypothetical protein* 118172453 4692 52.9 5 7 NA NA NA
Conserved hypothetical protein 118171476 6518 78.3 15 88 0.0 57 94.3
Cyclopropane-fatty-acyl-phospholipid synthase 118173720 6284 67.5 33 447 41.6 21.9 364
DNA topoisomerase IV subunit B 118468752 0457 33.8 15 41 0.0 80.5 19.5
Elongation factor Ts 166221229 2520 67.6 20 178 1.6 37.4 61.0
Ferritin family protein 118468959 6422 65.2 14 168 1.7 30.7 67.6
Glucose-6-phosphate 1-dehydrogenase 118171568 1.1.1.49 0314 23.4 8 15 0.0 93.3 6.7
Glutamine synthetase, type | 118474021 6.3.1.2 4294 31.8 12 61 42.2 54.7 3.1
Glutamine synthetase, type | 118169243 6.3.1.2 4290 51.7 24 189 7.4 48.9 43.7
Glyceraldehyde-3-phosphate dehydrogenase, type | 118467799 1.2.1.12 3084 54.4 15 81 0.0 55.3 447
Glyoxalase family protein*® 118173889 6630 65.5 4 4 NA NA NA
Hypothetical protein 118468878 2782 37.7 9 17 0.0 941 5.9
Hypothetical protein 118473705 6159 65.7 2 6 0.0 0.0 100.0
Inositol-5-monophosphate dehydrogenase 118473142 1.1.1.205 1603 24.8 5 12 0.0 63.6 36.4
Malonyl CoA-acyl carrier protein transacylase 118471928 2.3.1.39 4325 23.8 4 19 0.0 15.8 84.2
Myo-inositol-1-phosphate synthase 118470644 6904 68.3 33 543 3.1 44.0 529
N-carbamoyl-L-amino acid amidohydrolase 118473294 3995 34.5 11 39 0.0 48.1 51.9
Phosphoenolpyruvate carboxykinase* 118173553 0255 64.3 30 NA NA NA NA
Prolyl-tRNA synthetase 118472270 6.1.1.15 2621 56.6 29 147 0.0 100.0 0.0
Putative adenosylhomocysteinase 116266924 1842 60.2 55 538 1.9 61.8 36.3
Putative thiosulfate sulfurtransferase 118472788 5789 60.3 18 152 11.9 45.6 42.5
Pyruvate dehydrogenase subunit E1 118470577 1.2.4.1 4323 66.0 75 454 2.5 80.2 17.3
Ribonucleoside diphosphate reductase, alpha subunit* | 118170953 2299 41.2 23 58 NA NA NA
Rieske 2Fe-2S family protein 118474008 6410 33.4 12 35 12.8 59.6 27.7
S-adenosylmethionine synthetase 118169294 251.6 3055 77.2 61 656 3.3 6.1 90.7
Serine hydroxymethyltransferase 118468818 21.21 5249 69.8 40 386 4.1 38.5 57.4
Short chain dehydrogenase 118473731 3619 86.5 39 818 446 1.1 54 .4
SseC protein 118468699 5790 98.9 10 229 4.3 17.4 78.3
Threonine synthase 118468890 4231 4956 66.7 18 148 0.7 5.9 934
Transaldolase 118171487 2212 3102 57.4 18 80 0.0 40.2 59.8
Universal stress protein family protein 118471745 3950 39.5 6 20 0.0 14.3 85.7

* Proteins found using clustered mass spectra data set and therefore spectral counting cannot be done




ST2: Summary table of all 103 candidate proteins

Enzyme

Locus Tag

%

#

Spectral Counting

Protein Name Gl Number Code (MSMEG_#) | Coverage | Peptides Total % Spectra in % Sp.ectra in %.Spectra in
Spectra Non-tagged spl. Native spl. His-Tag spl.

[Mn] superoxide dismutase 118173832 1.15.1.1 6636 46.6 7 38 5.49 3.05 91.46
[NADP+] succinate-semialdehyde dehydrogenase 118470915 1.2.1.16 5538 214 7 32 0.00 51.43 48.57
1-aminocyclopropane-1-carboxylate deaminase 118467529 3.5.99.7 6740 24.3 5 17 0.00 17.65 82.35
2,3-bisphosphoglycerate-dependent phosphoglycerate mutase 118471051 54.2.1 0935 34.4 7 14 0.00 30.77 69.23
2-isopropylmalate synthase 118470831 2.3.3.13 6271 37.0 16 60 0.00 68.33 31.67
2-oxoglutarate dehydrogenase, E2 component 118172342 2.3.1.61 4283 19.3 7 30 23.40 0.00 76.60
30S ribosomal protein S10 118473457 1012 36.6 3 10 20.00 30.00 50.00
3-deoxy-7-phosphoheptulonate synthase 118468924 2.5.1.54 4244 30.6 11 54 1.72 87.93 10.34
3-isopropylmalate dehydratase small subunit 118171809 4.2.1.33 2388 47.7 7 27 0.00 40.70 59.30
3-ketoacyl-CoA thiolase 118169455 24118 0373 15.5 4 18 0.00 0.00 100.00
3-oxoacyl-(acyl carrier protein) synthase Il 118467655 2.3.1.179 4328 38.8 9 61 0.00 50.79 49.21

3-oxoacyl-(acyl carrier protein) synthase Il 118471172 2.3.1.41 4327 52.9 18 136 4.26 31.21 57.45
4-hydroxy-2-ketovalerate aldolase 118469867 4.1.3.- 5937 64.5 20 202 15.61 21.95 62.44
50S ribosomal protein L1 118473196 1347 31.5 6 27 0.00 25.00 75.00
50S ribosomal protein L2 118173550 1439 52.5 13 77 41.50 5.20 53.30
50s ribosomal protein L4/L1 118171375 1437 38.1 4 29 0.00 10.30 89.70
Acetyl-CoA acetyltransferase 118467515 2319 5273 26.9 7 47 4.08 20.41 75.51

Acyl-ACP thioesterase superfamily protein 118173664 0909 20.9 4 12 0.00 23.08 76.92
Acyl-CoA synthetase 118473450 2.3.1.86 4301 13.0 6 13 0.00 91.67 8.33

Acyl-CoA synthetase 118471852 2.3.1.86 6393 243 10 12 0.00 83.33 16.67
Adenosine kinase 118470653 2.71.20 4270 28.6 6 12 0.00 0.00 100.00
Adenylate kinase 118473144 2743 1484 44.2 6 15 0.00 28.57 71.43
Alcohol dehydrogenase, iron-containing 118471656 1.1.1.1 6242 43.7 20 151 443 60.13 35.44
Aldehyde dehydrogenase (NAD) family protein 118171071 1.2.1.- 1665 25.4 8 11 0.00 36.36 63.64
Allantoicase 118470580 5.4.3.8 5727 17.8 5 11 0.00 45.45 54.50
Arabitol-phosphate dehydrogenase 118473835 3265 251 6 11 9.09 18.18 72.73
Argininosuccinate synthase 118468824 6.3.4.5 3770 65.9 34 252 8.66 43.70 47.64
ATP synthase subunit alpha 158512473 3.6.3.14 4938 12.6 5 14 0.00 7.10 92.90
Bifunctional 3,4-dihydroxy-2-butanone 4-phosphate 118470936 3.5.4.25 3072 32.6 9 39 0.00 26.32 73.68
Bifunctional phosphopantothenoylcysteine decarboxylase 118473275 3054 15.0 4 10 30.00 0.00 70.00
Bifunctional phosphoribosylaminoimidazolecarboxamide formyltransferase 118471289 21.2.3 5515 36.1 11 25 16.00 4.00 80.00
Catalase/peroxidase HPI 118471704 1.11.1.6 3461 21.8 10 17 0.00 50.00 50.00
Chaperonin GroEL 118469216 1583 87.4 114 4147 23.80 44.50 31.70
Chaperonin GroS 118171718 1582 38.0 3 19 0.00 15.79 84.21

Chorismate synthase 171472980 4235 3030 37.8 10 22 0.00 66.67 33.33
Citrate Synthase | 118171778 2.3.31 5672 40.3 15 96 8.00 78.00 14.00
Conserved hypothetical protein 118173839 5246 42.6 8 14 0.00 0.00 100.00
CTP synthetase 118473994 6.3.4.2 3746 14.4 5 11 9.09 18.18 72.73
Cysteine desulfurase IscS 118471674 4.41.- 1242 124 4 12 0.00 40.00 60.00
Dihydrolipoamide dehydrogenase 118173883 1.8.14 0903 42.2 16 70 11.27 1.41 87.32
Dihydropyrimidinase 118471068 3.5.2.2 3996 234 12 25 0.00 75.00 25.00
Dihydroxy-acid dehydratase 118471241 4219 0229 11.6 5 15 0.00 31.25 68.75
DNA-binding protein HU 118471339 2389 19.2 3 28 25.93 33.33 40.74
DNA-binding response regulator MtrA 118467592 1874 13.6 2 16 0.00 18.75 81.25
Electron transfer flavoprotein, alpha subunit 118471409 2352 42.5 9 67 0.00 31.88 68.12
Electron transfer flavoprotein, beta subunit 118469254 2351 26.6 5 16 0.00 76.47 23.53
Elongation factor Tu 166222872 3.6.5.3 1401 67.9 26 285 3217 12.59 55.24
Enoyl-CoA hydratase 118471625 4.21.17 5639 60.9 10 24 4.35 82.61 13.04
FOF1 ATP synthase subunit beta 118471849 3.6.3.14 4936 64.2 23 118 16.95 15.25 67.80
F420-dependent glucose-6-phosphate dehydrogenase 3056729 o777 15.8 3 14 0.00 50.00 50.00
Ferredoxin sulfite reductase 118471944 1.8.71 4527 24.8 9 38 0.00 15.79 84.21

Fumarate hydratase 118472968 4212 5240 23.3 6 13 0.00 75.00 25.00
Geranylgeranyl reductase 118467508 2308 22.5 6 12 41.67 25.00 33.33
Glutamate synthase family protein 118471237 6263 20.4 6 18 0.00 64.71 35.29
Glutamate synthase subunit beta 118473425 1.4.1.13 6458 23.0 7 15 0.00 33.33 66.67
Glycerol kinase 118469921 2.7.1.30 6759 54.7 30 311 18.46 28.31 53.23
Glycine dehydrogenase 118171574 14.4.2 3642 13.7 11 23 0.00 73.68 26.32
Histidinol dehydrogenase 118471811 1.1.1.23 3205 229 7 41 0.00 33.33 66.67
Histidinol-phosphate aminotransferase 118169422 6351 42.7 13 43 0.00 86.10 13.90
Holo-(acyl carrier protein) synthase 118174107 2787 4756 44.6 8 93 32.65 3.06 64.29
Homoserine dehydrogenase 118473179 1.1.1.3 4957 13.2 4 10 0.00 63.64 36.36
Hypothetical protein 118469419 3952 44.0 9 40 16.67 2.38 80.95
Hypothetical protein 118471602 4200 14.9 4 18 0.00 0.00 100.00
IMP dehydrogenase family protein 118173825 1.3.1.10 3634 20.9 6 13 0.00 66.67 33.33
Integration host factor 118473958 3050 457 4 11 0.00 0.00 100.00
Iron-dependent repressor |deR 118169560 2750 76.5 30 347 4413 46.09 9.78

Isocitrate dehydrogenase, NADP-dependent 118467432 1.1.1.42 1654 35.8 19 95 32.32 27.27 40.40
Isocitrate lyase 118471509 4.1.31 0911 241 5 13 0.00 75.00 25.00
Ketol-acid reductoisomerase 118173469 1.1.1.86 2374 40.1 14 85 9.20 28.74 62.07
Magnesium chelatase 118172834 5512 23.0 8 10 0.00 40.00 60.00
Malate synthase G 118469725 2.3.3.9 3640 214 12 48 16.00 4.00 80.00
Methylmalonate-semialdehyde dehydrogenase 118469836 1.2.1.27 2449 21.7 8 18 0.00 53.85 38.46
N-acetyl-gamma-glutamyl-phosphate reductase 118471377 1.2.1.38 3776 481 10 20 16.67 10.00 73.33
Nucleoside-diphosphate-sugar epimerase 118471043 6142 67.0 20 164 3.59 60.48 35.93
O-acetylhomoserine aminocarboxypropyltransferase 118469926 2.5.1.49 1652 23.0 5 19 22.22 27.78 50.00
Oxidoreductase alpha (molybdopterin) subunit 118473746 4668 22.3 11 18 0.00 70.59 29.41

PhoH family protein 118473775 5247 43.0 17 73 0.00 48.68 51.32
Phosphoglycerate kinase 166219328 27.2.3 3085 29.2 8 14 714 0.00 92.86
Phosphopyruvate hydratase 118471749 42111 5415 36.8 9 29 0.00 68.97 31.03
Phosphoribosylformylglycinamidine synthase Il 118473588 6.3.5.3 5824 32.7 20 107 1.75 43.86 54.39
Polynucleotide phosphorylase/polyadenylase 118471281 27.7.8 2656 14.9 8 14 35.71 14.29 50.00
Proline dipeptidase 118173682 3881 341 8 43 0.00 25.58 74.42
Propionyl-CoA carboxylase beta chain 118471917 6.4.1.3 1813 22.9 8 27 23.08 26.92 57.69
Proteasome component 118469231 3897 51.0 30 164 0.00 90.20 9.80

Putative acyl-CoA dehydrogenase 118472712 5199 31.2 7 19 0.00 42.86 52.38
Putative elongation factor G 116266976 6535 31.5 15 81 2414 26.44 49.43
Pyridoxal Biosynthesis lyase protein 166980429 2937 30.4 7 24 0.00 65.22 34.78
Pyruvate kinase 118470856 2.7.1.40 3227 32.8 11 44 0.00 40.91 59.09
Ribose-phosphate pyrophosphokinase 118470710 2.7.6.1 5427 25.8 7 29 0.00 85.71 14.29
S30AE family protein, ribosome asosociated 118473146 1878 30.9 7 43 0.00 23.40 76.60
Steroid delta-isomerase 118471742 5.3.31 5258 57.3 4 16 0.00 6.67 93.33
Succinate dehydrogenase flavoprotein subunit 118169365 1.3.5.1 1670 27.4 12 49 9.09 0.00 90.91

Succinyl-CoA synthetase subunit alpha 118469852 6.2.1.5 5524 18.3 3 10 0.00 0.00 100.00
Taurine-pyruvate aminotransferase 118173357 1662 56.4 19 126 0.00 48.75 51.25
Thiazole synthase 118469300 730 0793 254 5 39 0.00 47.62 52.38
Thioredoxin-disulfide reductase 118473970 1.8.1.9 6933 46.6 10 94 0.00 22.45 77.55
Transketolase 118473102 2211 3103 411 20 104 29.52 26.67 43.81

Tryptophan synthase subunit beta 118175161 4.2.1.20 3220 16.7 7 34 0.00 67.65 32.35
UDP-N-acetylglucosamine 1-carboxyvinyltransferase 118171565 2517 4932 141 4 10 20.00 20.00 60.00
Universal stress protein family protein 118472903 3811 89.8 11 74 0.00 52.00 48.00
Universal stress protein family protein 118473140 5733 36.3 7 41 0.00 11.90 88.10
Universal stress protein family protein 118168988 3945 34.8 6 15 0.00 37.50 62.50
Urease subunit alpha 118473986 3.5.1.5 3625 16.8 6 10 10.00 0.00 90.00




ST3: Summary table of all 12 non-covalent interacting proteins

Spectral Counting

o

Protein Name Nur?nLer Egi)&";e (IIIIIOSCMUE ;’ig) Cové;' age Pepfi des | Total Spectra % Spectra in % Spectrain | % Spectrain

Non-tagged spl. Native spl. His-Tag spl.
2-oxoglutarate dehydrogenase, E1 component | 118173342 1242 5049 36.5 31 98 0.00 98.00 2.00
Acetaldehyde dehydrogenase 118471479 1.2.1.10 5939 45.8 10 39 0.00 100.00 0.00
Acetolactate synthase, large subunit 118174208 2216 2372 22.7 9 34 0.00 100.00 0.00
Acyl-CoA-dehydrogenase 118473445 0406 24.4 11 23 0.00 100.00 0.00
DNA gyrase subunit A 118474051 5.99.1.3 0456 20.9 10 18 0.00 100.00 0.00
Eptc-inducible aldehyde dehydrogenase 118467594 1543 22.2 8 11 0.00 100.00 0.00
Excinuclease ABC subunit A 118471228 3808 121 8 14 0.00 100.00 0.00
Ferredoxin-dependent glutamate synthase 1 118169347 1.4.71 6459 10.2 11 24 16.00 80.00 4.00
Propionyl-CoA carboxylase beta chain 118471103 6.4.1.3 6391 16.4 6 18 0.00 100.00 0.00
Putative 3-hydroxyacyl-CoA dehydrogenase 118473807 1.21.3 5720 14.7 7 10 0.00 100.00 0.00
Pyruvate carboxylase 118473087 6.4.1.1 2412 171 14 23 0.00 100.00 0.00
Pyruvate synthase 118473956 4646 12.4 5 17 0.00 93.75 6.25




ST4: Summary table of all 78 non-candidate proteins

Locus Tag

%

Spectral Counting

Protein Name Gl Number (MSMEG_#) | Coverage # Peptides Total % Spectra in % Spectra in | % Spectra in
Spectra Non-tagged spl. | Native spl. | His-Tag spl.

1,4-alpha-glucan branching enzyme 118169575 4918 43.3 22 111 45.90 0.00 54.10
16S rRNA-processing protein 118469073 2437 34.7 4 21 71.43 28.57 0.00
2,3-dihydroxybiphenyl 1,2-dioxygenase 118170987 2006 8.8 2 20 94.74 0.00 5.26
29 kDa antigen Cfp29 118470265 5830 52.8 10 52 94.00 6.00 0.00
308 ribosomal protein S1 118472813 3833 51.6 17 78 45.57 5.06 49.37
30S ribosomal protein S11 118467427 1522 32.6 6 65 69.12 4.41 26.47
30S ribosomal protein S15 118471582 2654 59.6 17 150 67.33 2.00 30.67
30s ribosomal protein S19 118471461 1440 54.8 8 40 87.50 5.00 7.50
30s ribosomal protein S3 118174447 1442 34.9 8 52 75.00 9.62 15.38
30s ribosomal protein S4 118169588 1523 18.9 3 21 85.71 4.76 9.52
30S ribosomal protein S5 189045482 1472 40.2 7 32 93.94 3.03 3.03
3-ketoacyl-(acyl-carrier-protein) reductase 118471722 0372 33.6 10 43 76.74 11.63 11.63
508 ribosomal protein L13 118471450 1556 47.6 4 11 50.00 0.00 50.00
508 ribosomal protein L15 118470728 1474 39.5 4 16 50.00 0.00 50.00
50s ribosomal protein L16 118173349 1443 471 17 110 58.80 0.00 41.20
50S ribosomal protein L18 118471867 1471 49.6 5 34 47.83 0.00 52.17
50S ribosomal protein L21 118473704 4625 38.8 6 59 69.49 0.00 30.51
50S ribosomal protein L27 166225014 4624 50.0 4 18 63.79 6.90 29.31
50S ribosomal protein L3 118473190 1436 32.3 7 71 63.01 12.33 24.66
50S ribosomal protein L7/L12 118468616 1365 36.2 5 37 61.54 7.69 30.77
ABC-type molybdenum transport system, ATPase component | 118468212 2326 44.0 10 58 79.31 20.69 0.00
Acetyl-/propionyl-coenzyme A carboxylase alpha chain 118469108 1807 51.5 18 200 65.17 31.34 3.48
Acyl-CoA oxidase 118473351 4474 19.2 9 45 79.55 6.82 13.64
AmiB 118469679 1679 29.6 8 45 46.67 6.67 46.67
Amidohydrolase 3 118470881 3861 40.6 22 164 81.33 0.60 18.07
Antigen 85-A 118170031 6398 11.0 2 23 60.87 0.00 39.13
Asparagine synthase (glutamine-hydrolyzing) 118173395 2594 13.1 5 13 46.15 53.85 0.00
Cell division ATP-binding protein FtsE 118473811 2089 24.9 5 17 90.91 9.09 0.00
Chaperone protein DnaK 118173710 0709 46.1 21 91 53.68 29.47 16.84
Conserved hypothetical protein 118171429 1013 24.9 6 14 71.40 28.60 0.00
Conserved hypothetical protein 118169679 5933 16.9 4 10 70.00 30.00 0.00
Cupin domain-containing protein 118472920 5707 78.6 20 148 60.78 0.00 39.22
Diaminopimelate decarboxylase 118169223 4958 66.5 38 287 53.92 46.08 0.00
DNA-binding protein 118468644 0906 16.7 6 12 91.67 8.33 0.00
DNA-directed RNA polymerase subunit alpha 118469556 1524 35.7 8 30 63.33 16.67 20.00
DNA-directed RNA polymerase subunit beta 118169416 1367 16.4 11 25 56.00 28.00 16.00
DNA-directed RNA polymerase subunit beta' 118469768 1368 9.2 8 12 68.75 18.75 12.50
Extracellular solute-binding protein, family protein 118171622 0643 26.1 8 16 66.67 13.33 20.00
FAD-dependent thymidylate synthase 118473148 2683 35.2 6 25 88.24 11.76 0.00
Ferric uptake regulation protein 118470711 4487 44 1 7 80 94.19 1.16 4.65
Glycerol kinase 118469746 6756 281 14 91 64.89 35.11 0.00
Glycerol-3-phosphate dehydrogenase 2 118173731 6761 21.8 7 29 66.67 25.93 7.41
GTP-binding protein TypA/BipA 118473304 5132 11.5 6 20 63.16 0.00 36.84
Heparin-binding hemagglutinin 118468465 0919 27.2 4 13 92.31 7.69 0.00
Homoserine O-acetyltransferase 118171770 6772 471 16 74 81.82 18.18 0.00
Hydrogenase accessory protein HypB 118467565 2271 63.3 17 289 58.28 18.87 22.85
Hypothetical protein 118469659 5010 33.5 5 20 71.43 28.57 0.00
Hypothetical protein 118473453 6590 42.7 3 12 90.91 0.00 9.09
Hypothetical protein 118472727 4029 15.4 2 17 50.00 50.00 0.00
L-aspartate oxidase 118174288 3200 14.3 5 25 93.10 6.90 0.00
Metallo-beta-lactamase family protein 118470931 1334 48.6 7 19 63.16 0.00 36.84
Methyltransferase 118171848 4303 58.1 19 138 52.52 48.20 0.00
Methyltransferase type 11 118174667 6483 26.7 5 52 46.15 0.00 53.85
PhoH family protein 118468558 4497 31.9 7 23 95.65 4.35 0.00
Phosphoglycerate mutase family protein, putative 118169676 6338 43.6 5 21 80.95 19.05 0.00
Phosphomethylpyrimidine kinase 118171480 0825 56.5 11 203 53.40 10.19 36.41
Primosome assembly protein PriA 118473637 3061 18.3 8 20 75.00 25.00 0.00
Protein RecA 118472151 2723 28.9 6 16 96.15 3.85 0.00
Puromycin N-acetyltransferase 118471592 4563 29.0 5 16 93.75 0.00 6.25
Putative acyl-CoA dehydrogenase 118470260 1387 31.2 7 18 77.78 11.11 11.11
Putative acyl-CoA dehydrogenase 118170119 4084 34.0 9 42 81.40 18.60 0.00
Pyridoxamine 5'-phosphate oxidase family protein 118472674 6519 66.2 21 124 62.20 37.80 0.00
Regulatory protein 118472940 4304 271 5 18 88.24 11.76 0.00
Regulatory protein 118472886 1068 17.4 5 12 100.00 0.00 0.00
Ribosomal large subunit pseudouridine synthase D 118471435 3175 20.4 5 22 85.71 14.29 0.00
Serine/threonine dehydratase family protein 118170386 3532 21.5 5 12 83.33 16.67 0.00
SUF system FeS assembly protein, NifU family protein 118470835 3126 29.3 3 23 72.73 0.00 27.27
TetR-family protein transcriptional regulator 118473939 5838 39.8 4 23 63.64 36.36 0.00
Transcription termination factor Rho 118471197 4954 151 5 12 85.71 7.14 7.14
Transcriptional regulator, ArsR family protein 118169693 4486 20.2 3 17 94.12 5.88 0.00
Transcriptional regulator, GntR family protein 118471885 4042 66.7 15 151 65.43 6.79 27.78
Transcriptional regulator, TetR family protein 118469406 1397 29.8 4 47 56.25 43.75 0.00
Transcriptional regulator, TetR family protein 118173887 2898 13.6 2 13 85.71 14.29 0.00
tRNA (adenine-N(1)-)-methyltransferase 118473840 3906 30.5 5 38 78.38 8.1 13.51
Tryptophan synthase subunit beta 118469854 3309 11.3 4 17 62.50 0.00 37.50
Universal stress protein family protein 118471715 4362 67.3 16 80 59.49 40.51 0.00
Urease subunit gamma 166227122 3627 54.0 3 11 71.43 28.57 0.00
Zinc finger, UBP-type 118473531 0765 20.0 2 15 100.00 0.00 0.00




II. Possible Correlation Between Nitrosylation
and PUPylation

a. Table STS5: Comparison of Nitrosylated and PUPylated
101 ) 1 L 9

The following table shows a comparison between nitrosylated proteins
found in Mtb by Rhee et a/ and PUPylated proteins found in Msm in
the present study. Out of the 29 nitrosylated proteins found in Mtb, 15
common proteins with high percent identity were also found to be
PUPylated. Two additional common proteins were found with lower
percent identity (acyl-CoA synthetase and oxidoreductase).



STS: Correlation of Nitrosylated and PUPylated Proteins

Nitrosylated Proteins Found in Study by Rhee et a/

PUPylated Proteins Found in Current Study

Mtb Locus Msm Locus %ldentity
Tag Mtb Protein Name Tag Msm Protein Name

RV0211 Phosphoenolpyruvate Carboxykinase MSMEG 0255 Phosphoenolpyruvate Carboxykinase 90
RV0873 Acyl CoA Dehydrogenase
RV1023 Enolase MSMEG_5415 Enolase (Phosphopyruvate hydratase) 87
RV1308 ATP Synthase MSMEG_4938 FOF1 ATP Synthase (alpha subunit) 84
RV1449c Transketolase MSMEG_3103 Transketolase 81
RV1475¢c Aconitase MSMEG_3143 Aconitate Hydratase 1 82
RV1837¢c Malate Synthase MSMEG 3640 Malate Synthase G 80
RV1876 Bacterioferritin
RV2201 Asparagine Synthase
RV2220 Glutamine Synthetase MSMEG 4290 Glutamine Synthetase (type ) 84
Rv2280 Oxidoreductase MSMEG_5037 Oxidoreductase 35
RV2467 Lysyl aminopeptidase
RV2996¢ 3-phosphoglycerate dehydrogenase
RV3248¢c S-adenosyl-L-homocysteine Hydrolase MSMEG 1842 Putative Adenosylhomocysteinase 87
RV3509¢ Acetohydroxyacid Synthase
RV3859 Glutamine Synthase MSMEG_6459 Glutamate Synthase 1 (Ferredoxin-dependent) 85
RV1925 Acyl CoA Synthetase MSMEG 4301 Acyl CoA Synthetase 59
RV2940c Mycocerosic Acid Synthase
RV3800c Polyketide Synthase
RV3801c Fatty Acyl-AMP Ligase MSMEG_6393 Acyl CoA synthetase 76
RV0462 Dihydrolipoamide Dehydrogenase MSMEG_0903 Dihydrolipoamide Dehydrogenase 85
RV1908c Catalase MSMEG_3461 Catalase/Peroxidase 66
RV2115¢ Mycobacterial Proteasome-Associated ATPase | MSMEG 3902 ATPase, AAA family protein 91
RV0350 HSP70
RV0440 Chaperonin MSMEG_0880 Chaperonin GroEL 93
RV2299¢ HSP 90
RV0685 EF-Tu MSMEG_1401 EF-Tu 96

RV0667 RNA Polymerase Beta Subunit
RV0668 RNA Polymerase Beta Prime Subunit




II1. Manual Confirmation of PUPylated

Proteins

a. Figures SF1-SF48: Spectral annotations for PUPylated
PrOteINS..cceeeeeeecisicssnrrrccsssssnserecssssnssssnecsssnssssnese 11

The following figures show the results of manual annotation of all 43
PUPylated proteins found using the unclustered data set. PUPylated
proteins found using the cluster data sets (from MSCluster) could not
be annotated manually due to inability to convert the data file back to
a spectral format.

Each figure in this section is set up with the protein name, modified
peptide found using InSpecT and the calculated mass and charge in
the upper left. The plot in the upper right is the spectra annotated by
InSpecT. Toward the middle of each figure is the peptide sequence
again showing the ions found by manual annotation with the
corresponding mass spectra on the bottom of the page.

10



SF1: [Mn] Superoxide dismutase :
(modification site 1)
K.HHATYVK+243GVNDAIAK.L
Calc MW: 1866.94 Da
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SF2: [Mn] Superoxide dismutase
(modification site 2)

K.NLSPNGGDK+243PTGELAAAIDDQFGSFDK.F

Calc MW: 3007.38 Da
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SF3: 30S ribosomal protein S17 ; K | E | v
R.LVEILEK+243AK.*
Calc MW: 1284.73 Da
Charge = +3 .
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SF4: 30S ribosomal protein S6 ’
K.DGGTVDK+243VDIWGR.R

Calc MW: 1659.79 Da
Charge = +2
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SF5: 50S ribosomal protein L11 :
K.VAK+243VTWDQVR.E
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SF6: Acetolactate synthase 3 regulatory  ° "« ¢ T QI F T AV AL S i
subunit
R.GFNIQSLAVGATEQK+243DMSR.M
Calc MW: 2294.10 Da
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SF7: Acetylornithine aminotransferase ° " "~ + o o s F o 1 0 G0
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SF8: Aconitate hydratase 1 " K T ElPITP W W E WY N H 1l T K
R.K+243DIHNYVEONHPTPETK.L
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SF10: Acyl-CoA synthetase
R.NVVVLGPGSIPK+243TPSGK.L

Calc MW: 1892.04 Da
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SF11: Adenylosuccinate synthetase ; RGTIVGVEGET "Kf pa T W AGHIED F L ETFF FGSGY
R.VGSGPFPTELFDEHGAYLAK+243TGGEVGVTTGR.A
Calc MW: 3391.63 Da
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SF13: Aspartate transaminase S TN T T T a S o
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SF14: ATPase, AAA family protein "
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bz b3 b4 bs b6 b7 b8 b9 bl0o bil C I| I \1H| ‘ | | [ i H
II NS Illlw T, R
y10 VE yE y7 yb ¥5 4 y3 y2
LTQ_Native2 #6828 RT: 34.94 AV: 1 NL: 1.82E3
T: ITMS + ¢ NSI d Full ms2 719.21@cid35.00 [185.00-1450.00]
100— 701.39
= y,10 (%)-GG
90~ 1181 ©61.88
80
I Yy 9
g 70- 5622 38 b,12
§ E : 709.93
2 60 y8 y9
< 50 1022.36 1123.44
e 1 y6 :
= 407
E I
g 302 y:3 /5 +2)1QGG b6
20° 43/0426 507.40 843.38 b7 y7 bo b10 b11
E y2 ' 8 930.48 965.3F, 117530, 101262.42
10- |5 26217 b3¥517 4~ 490.28'2 62543 1104.30 ‘ y :
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SF15: Branched-chain amino acid ;
aminotransferase
R.KIDVDEWQK+243K.A
Calc MW: 1531.977Da
Charge = +2
-Modified b9 ion and no
modified y1 ion suggests b .
modification in on first s '
. -GG v
lysine. T v y6 o8
i | be "
G G bk L ¥9
b2 h [ ¥lb
b hB\ 2 ' (NINT] | I| 1 |
LTQ Tag2 #8174 RT: 41.24 AV: 1 NL: 2.09E4
T: ITMS + ¢ NSI d Full ms2 766.68@cid35.00 [200.00-1545.00]  (+2"QGG
100 644.81
90%
80— (v2H0
3 707 757.19
% 60—
ERE 744.50
< 505 b6
FRNE 70051,
§ 102 b5 r 961.33
& 30% 57125 y3 y4 y6 y8
20— b3 y2 636.51 83243 7 bg 107632 137’7 a7 1290.32 b9
107 357.27 51834 | 629.41 886.37 1014.38 i 13854
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SF16: Carbonic anhydrase

M.PNSNPVAAWK+243ALK.D
Calc MW: 1637.85 Da
Charge = +2
v9
vt
}'5 7
GG b
- b K 10v1 Ib 12
Q G G \( B
A ‘ J | ” ! | |
b& 10 b11 bi2
yll vy10
LTQ Tag2 #14367 RT: 70.27 AV. 1 NL: 1.61E3
T: ITMS + ¢ NSI d Full ms2 820.66@cid35.00 [215.00-1655.00] (27 H20
61118
100+
90— +2 QGG
3 698.59
80;
8 707
c 3 _ y9
§ 60 +2 GG 1226.47
FRE 763.01
i 502 y6
% 40? y5 959.41 y7
S . o 888.47 1030.42
e 413.04 b8 b10
o y3 556.27 602.643 e322 b9 1309'4110 yu b12
e a1 30 39624 _ 937.28 . y181 5 38 ‘ y 142773 4 493 80
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SF17: Chaperonin GroEL e S R A S S TN

K.VTETLLK+243SAK.E

Calc MW: 1331.73 Da
Charge = +2
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\ b7
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b9
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¥z b \ Ve
I\ \ \ \Lw N T— ol | | | 1 | | n\| ol T
y9 yB y7 yo ¥5 y4 y3 y2
His_1 081107175250 #18414 RT: 63.71 AV: 1 NL: 7.69E3
T: ITMS + ¢ NSI d Full ms2 666.80@cid35.00 [170.00-1345.00] +27GG
609.97
100+
90—
80—
8 707
g - b6
S 60 657.79
=1 |
ERE
< 507
B y5
2 40 (+2 QGG 789.34
g ] 545.45 b7
& 307 y3 1028.42
E 305.21 ' b9
20— y o v6 y7 b8 1186.37
104 Y2 b4 526.28” ‘ T 12 ‘ 0640 76233 o 90243 100352 1115 F
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SF18: Conserved hypothetical protein ° - :
(MSMEG_4692) i
R.AIEVVYGADVK+243GR.G
Calc MW: 1618.83 Da
Charge = +2
v
v
bl
b {0
-GG bDF-‘ v
\ b4 b7 . B d b 12
t A b5 1
LARRERNAL T AAE
b9  bio |:11 b12 ! I | | |
eV vIv[slaloly U ol
vo  y8 y7 y6 yS %)

LTQ_Tag3 #13677 RT: 69.52 AV: 1 NL: 1.54E2
T: ITMS + ¢ NSI d Full ms2 810.53@cid35.00 [210.00-1635.00] y7

100+ 94542 y8

e 1108.49

80
g 703 2 GG
S 607 753.74
s 7 y3
< 50 603.24 12%352 b11
[} I
£ a0- 909.64 b10 ' 1388.43
I b6 1017.35

E 675.31 y6 b12

209 1o b3 413 04 y4 7 8oL 6887;3882 28 b9 L3261 1445.34

10723208 368 433.11 st 63090 ‘ 294 39 1286.65 1356.58
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SF19: Cyclopropane-fatty-acyl-
phospholipid synthase
R.EQATWAQK+243AIAQEGLTDLAEVR.H

Calc MW: 2670.32 Da
Charge = +3

Q GG

b5 b6 | b13
rualakaiin
y17  yli6 yiz  y11

E QLA

5]

b8

v

ll
slellrlols
ylo  y9 \ys \y? y6 5

L0 K* AT A QQ EGL T D L A E WV
Wl
vo
L7
12
20
W
v6 sH® °
o b0 ™
2 b4 I
ol I
b5b Y T
u}j' 2
| } H |‘H|II| I,

ylo  yiB ya y3 y2
081206_Smeg_Pieter B LTQ 2 #6877 RT: 46.86 AV: 1 NL: 1.13E2
T: ITMS + ¢ NSI d Full ms2 891.86@cid35.00 [235.00-1795.00]
100~ 873.57
90—
1 y7
80 803.47
g 707 97y3954
c | .
€ 60- Y17
. 1028.86 v,2
< 302 y3 y6 120786 Y12
2 407 403.24 580.36 702.47 1135.23 1302.29
8 3 b1 y10 Y18 1250.29
E 926.19
© 303 y4 16| 110250 yi]
E 598.03
20 274.17 474.27 y8 y,19 135249 147356
1 571.44
10— 359.38 1442.60 1527 66 1681.76
0~ 29
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SF20: DNA topoisomerase IV subunit B

R.SVTIWAANPANADTVTLWSK+243LALESAR.A

Calc MW: 3127.59 Da
Charge = +3

S VU‘ IWQ\‘A‘N P Au\l ADTVTLWS K‘LLAkLkEtS A R

¥23  y22 y21 y20 le
081206_Smeg_P|eter_C_LTQ_BIank #8506 RT: 49 48 AV: 1 NL: 1.34E2

T: ITMS + ¢ NSI d Full ms2 1044.26@cid35.00 [275.00-2000.00]

Relative Abundance
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© o
o O

300

4
y3 38332 X99.37

400
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7
R‘j"
A |57
5.2|L\
L 0 b8 o
il |||||]I|| | \l |ﬁ| It il
*
Q G G
Y519
1143.74
y320
1200.76
Y322
1271.73
Y323
Y521 1364.64
1024.93
1341.95 Y325
108707\ 2211403.30 1471 85 158311 1685.71 181896 1912.97
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SF21: Elongation Factor Ts s Sl A I SR RN
(peptide 1)

V.EADGDFDK+243AVELLR.I

Calc MW: 1819.86 Da
Charge = +2

vi 1

5.;? b }..._J|3
5] - r 7
. ¥e 5—3 V3 . f“b b 10 v b3
Q GG e N AR
Ll ||| | ”I || L | 1
bs b8 bg bli:l bi1 b13
y11l Yo
081206_Smeg_Pieter C_LTQ 1 #4081 RT: 48. 06 AV: 1 NL: 476E2
T: ITMS + ¢ NSI d Full ms2 911.85@cid35.00 [210.00-1835.00]
100 845.12
90~
B (+2)_HZO
80— 893.25
8 707
% I
S 607
5 - 796.55
< 50;
g =
% 40; 5??{)438 y211
= . 753.28
303 1016.59
20- y2 y3 903.07 y7 b9 ) b1 b13
3 288.24 1071.68 1646.86
104 401.34 1003.28 127 1333.55 1591.71
| 229.23 | 328.20 469,38 - b8 1191.94 %‘b 1420.26 enog 178049
0 3
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SF22: Elongation factor Ts (peptide 2) b e T R 5T B Gib AT
K.NALVEADGDFDK+243AVELLR.I vl

Calc MW: 2017.09 Da
Charge = +2

i v 5'7“ ¥ .
- - o ¥o b 14
yil2
] . ol3 vi4
sl 13
0 TREEAE b2
" - 10 b s
¥ S
W3 bk b 13 b6
-GG
‘ ||| |.J|I|‘| | 1|.|| ‘ ”
bo I)10 b11 ||J b13 b15
LTQ Tag2 #18475 RT 88 34 AV 1 NL. 362E3
T: ITMS + ¢ NSI d Full ms2 1110.25@cid35.00 [295.00-2000.00] +2yGG
GG053.26 11
100+, «2Q y
] 988.19 1505.49
90~
80—
8 707
% :
S 607
c : 4
2 s0- 4 v6 0y7 . y9 b14
e 530.29 700.47 1071.5 1334.42 J12 1668.43
§ 40- y5 27H20 1621.68 yld
$ 304 b7 15 1100.79 1821.65
20— y b 902 10 b1l 1318.84
3 401.33 6 1803.58 1931.55
105 rl o] 5942 72362 gug 81 ‘ 1 L 128165 170666 '
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SF23: Ferritin family protein A O A D £ D L AGS N1
M.TNSGALDTK+243FHALIQDQIR.S
Calc MW: 2370.28 Da
Charge = +2
yli2
v10
bi1b12 b3 b6
'Gi ¥13b 13
1]
‘GG ) I|I h-/|
b12 bh13 b14 |)15 b1e
Tag_Skagg_3 #6785 RT: 34.00 AV. 1 NL. 3.48E2
T: ITMS + ¢ NSI d Full ms2 1187.14@cid35.00 [315.00-2000.00] (+3)-QGG
1064.82
100+
90—
80—
g 707 973.41 H.O
g (+2)7'12
g 60~ 1168.40
=] ,
< 50- bl4
Q = 12
2 40+ y7 Y8 y9 1%/12 74
E 305 y3 y5 y6 88556 956.56 1093.56 y10 '
. a2 4 6s030 77242 Y2l2 A4 el [P G4 124085 bll pl2  Db13 15516609
E 5;/136 730.36 s Y2 11 141567 148641 1599.62 Y11 y13 :
102 29828|4s633 | 64136 gazs2 | |V 1297.46 1397.51 158184 | 121272 1745, 2218278 1939.01
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byl GV A K* AG L D D AG X R
4
SF24: Glucose-6-phosphate 7
dehydrogenase v
R.IIGVAK+243AGLDDAGYR.N ol
v
Calc MW: 1760.91 Da
Charge = +2 bb
b 11
bo ¢ib
Wil
-GG v ff‘ bk
k]
3 - - e b 10 bz vi3
‘G ¢ ? 1] Ll
b  bio Ll | ‘ ‘ | ‘ ‘ | |
LGV\AK LG JIA\GY R
NN
y14 yi3 y1l1 y9 ¥5 ya y3
LTQ Native3 #14228 RT: 72.69 AV: 1 NL: 108E2
T: ITMS + ¢ NSI d Full ms2 882.40@cid35.00 [230.00-1775.00] (+2£ -GG
100 824.74
90 “27)&?7%6 938.40
80; yp13 867.41
g 70°
g 707
S 60- yS
> -
2 504 Yy
e
i 1067.78 129752 1381 97
x 30; y4 yll
205 40737 53732 698.34 b bl0 1588.03
104 37594 55646 642.52 H 956.42 1181.38 125620 } 1aosga oY ‘
], ¥ ?‘\mn\ \h ot mmwuHHH N P | Y Y P h\u 110/ e n 34
0\\\\ L et s s s st s B s e s e s B s B B B e e L e
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Relative Abundance
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SF25: Glutamine synthetase, type | > TRTETE QLT TNDi FAQPGL V Y G K E VG
(MSMEG_4294)
R.GVEK+243GYVLGPQAEDNVWSLTQEER.R
Calc MW: 2947.40 Da
Charge = +2
vl7
e vl
) -
- Vi E
W . b1
] F’-I
o b7 _ 151
A0 T T ‘l b I
G G
1‘1 b9 b10 b1l bi2 bi13 b14 bi1s
GVE‘w ﬂﬂ Ililwlliwbb LQEER
\ AN \ N \ \
y20  y19 yi8 16
LTQ_Native2 #16701 RT: 81.00 AV 1 NL 273E3
T: ITMS + ¢ NSI d Full ms2 1474.15@cid35.00 [395.00-2000.00] y16
- 1858.53
E (+3y QGG
é 1352.55 y17
= bs 1971.72
1 y10
= y81089.40 1261.45 GG b14 y15
E y7 1048.39 (+3) 1686.64 1501 g2
3 862.33 b9 y,21 | 1Ao7 b16
= . b7 1146.35 13321.39 1899.57
E yS 1456.49 y13
E y4 662.28 773;644 b 97640 ﬂQ b10 ;/)111 bl " yl2 157654 b5
B 877.26 1243.43
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SF26: Glutamine synthetase, typel ° T
51
(MSMEG_4290) ¥10
w2
K.LIK+243DENVEYVDIR.F h
Calc MW: 1847.93 Da b1
Charge = +2
vl
yp b 10
b7
.
9
bspT| 1wk | PR
66 y3 °? b
i by b & b2
Qw G G 3|3 7 vl
bii1 bi2 bz 72 ’ ‘ ‘ ‘ ‘ ‘ ‘
3 b1o S R T 1 ll L i
\
vll 910 Yo
LTQ_Native3 #14237 RT: 72.74 YAv: 1N Da7En 11
T: ITMS + ¢ NSI d Full ms2 925.05@cid35.00 [240.00-1865.00] yz
100 812.41 y10
-GG 1251.48
I (+2)
90— 868.13
80— b1l
E 1561.52
c | ~
g 607 Y2 (2 QGG se.2
5 - 28830 y5 803.23 b10
< 507 665.33 b7 1446.38
S 400 ' y6 105551 g '
® 79460 y8 113653
& 30 V3 b3 75514 ||| 5 1007.35 b8 b9
20 403.35 y4 598.40 690,67 b6 1347.50 b12
107 502.19 956.34 1318.45| | 1429.75|  154449| Y1l167551
B 356.41 478.23 570.20 ‘ ‘ 1622.89
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SF27: Glyceraldehyde-3-phosphate > K MAANI D E VS 35 AL EAT LD TVSGTP I P
dehydrogenase, type |

R.VPIPTGSVTDLTAELAK+243SASVEDINAAMK.A

Calc MW: 3170.60 Da
Charge = +3

v9
| l‘- 12
g ¥ b ia
y8 vé T'J\‘b 3b 14 y13
GG | ||I‘.I|| 1 | h |1|||| I |I||I| r’?:’ 1 T
.
Q GG
bi3 bi4 I.Ill?
vV P ILP TGSVTDLT AﬁﬂL ALI{LSLAEQF Lnu N|A|A M K
¥ ¥yl w12 yil yl w4
081206_Smeg_Pieter A LTQ 1 #4610 RT: 50.17 AV:1 NL: 1.19E3
T: ITMS + ¢ NSI d Full ms2 1058.44@cid35.00 [245.00-2000.00] y226
100— 1431.91
90—
80—
8 707
e 197
] -
g 60— VAYAS)
2 s0- 955.03
g 40 +27GG
8 7 1019.94
[0} |
x 30
] % ( y12
20 , 5 " y7 891.31 Y11 153546 b4 b16
E y 101148.43 67v13
10— y3 53420 4741 76234 y 6264 13918 | 1agrop 7Y
= 349.23 420.25 ‘ \ ‘ 870 ‘ ‘ 1077.39 } ‘ { | 1606.79 l7864§7 1936.95
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Relative Abundance
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SF28: Hypothetical protein * TR G 5 L F T AA BT -

(MSMEG_2782)
R.ADVIDEAATFLK+243QQEDK.G il
Calc MW: 2163.03 Da
Charge = +3

* ¥ 3-2“ }-EIE |
wb? bH G0 2 o Ll v
Q GG ST I “‘ﬂ...||....|... i

b3 b4 bS5 b6 b7 b8 b10 b11 |

A@VIII[)\LE@A\LTU\LL KQaeEDK
N _
yle yi15 yi14 yi13 w12 yll y9 y8 y7 Y6
LTQ Native2 #18008 RT: 8694 AV:1 NL: 127E5
T: ITMS + ¢ NSI d Full ms2 722.65@cid35.00 [185.00-1460.00] y,13
883.72
y,14
940.10
y,15
. 990.06
% 660.27
b i1 2
b3 y.8 | Y2 76156 826.08 y,16 b1l
24014 28602 381y 4p509  52363Y,7  639.03) 6909 %8 | eteer) | 104718 414659 127820 7Q1379.64 1451
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SF29: Hypothetical protein L, VEF L mso N OE Bl
(MSMEG_6159)
v
R.TLEENQK+243VEFEVGQSPK.G
Calc MW: 2204.05 Da .
Charge = +3 e v
o oY
4
. 2
¥ ¥l0mg
8 il
bls Y21, 94 T bb
* Ll
Q GG i (i | I
b6 b? ha bo b11 h12 b1'3 b14
qu\@qll\bq LIK
LTQ_Tag3 #13896 RT: 70 62 AV:1 NL: 639E2 15
T: ITMS + ¢ NSI d Full ms2 736.01@cid35.00 [190.00-1485.00] Y2
100 995.99
90—
80—
g 70—
2 50—
£ 0] b,14
® y5
. 516.32 6 b b1l b2 y8 %8715 YO
207 y3 8 615.38 oo 0513 3 796 09 84555 89127 o, . || 102037 y10 b8
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SF30: Inositol-5-monophosphate SR T AASTP QLR < KAV E
dehydrogenase
K.IAQVVEVAAK+243EPEPSAAIR.L w8
Calc MW: 2220.84 Da
Charge = +3 i s
¥b, '3
? s
bg|1] 417
v "EI_ -
h "Ell ~'1Iﬁ
59 by b 10
05|, b {1
Q G G 33 ( ‘
bl "
18 bq h10  bill b13
ylg y17 yi6 y15 I
LTQ Tag2 #10351 RT: 50.47 AV. 1 NL: 2.63E3
T: ITMS + ¢ NSI d Full ms2 741.61@cid35.00 [190.00-1495.00] y,11
706.52
100+
90~
E y8
80; 732.56 840.37
8 70-
g y,14
g %03 Y6  p.10 85610 Y215
2 507 614.37 (o oo b8 905.63 y,17
e v.8 ‘ 934.28 2
2 40~ 2 1019.17
S a0 420.76 ’, 010
207 48.40b5 b9 13?352
10° 12b144 476.43| 110 57221 1212.40
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SF31: Malonyl CoA-acyl carrier protein R T T A AT R AL
transacylase B
R.NAAGQIVAAGAVAALDK+243LAEDPPAK.A R

Calc MW: 2603.36 Da
Charge = +3

-Unable to rule out modification
on terminal lysine vt 16 of

bb
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SF32: Myo-inositol-1-phosphate "
synthase o

¥5

v Vi

R.DVNFVAAFDVDAK+243K.V e

Calc MW: 1780.86 Da
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SF33: N-carbamoyl-L-amino acid :
amidohydrolase
R.ELEK+243NNVTIGLVDR.T
Calc MW: 1841.9483 Da
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SF34: Prolyl-tRNA synthetase " K H DL Y Y AN, K9 LD DDV D F S, Y 5.0
K.DSYSFDVDDDGLK+243NAYYQHR.E
Calc MW: 2650.12 Da
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SF35: Putative adenosylhomocysteinase PN E ViD VG W B om
(peptide 1)
K.LSK+243DQAEYIGVDVEGPY.K
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Calc MW: 2125.99 Da
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. . , L, K D QAE Y I1GVDYVEGP Y KPEH Y R
SF36: Putative adenosylhomocysteinase > X N H ELPLK Y PLOIEI, VGn YA Q0 K81
(peptide 2)
K.LSK+243DQAEYIGVDVEGPYKPEHYR.Y
Calc MW: 2936.40 Da 9
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SF37: Putative thiosulfate sulfurtransferase ° * - Jo S F - -
R.DFVDAQQFSK+243LLSER.G
Calc MW: 2024.98 Da
Charge = +2
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K* v L V. AD s D._Q E W_N K
SF38: Pyruvate dehydrogenase E < : M T | -
subunit E1 (peptide 1)
R.TK+243ALVADMSDQEIWNLKR.G
Calc MW: 2360.18 Da
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SF39: Pyruvate dehydrogenase subunitE1 " "~ R T C1a 1 1
(peptide 2)
R.TK+243ALVADMSDOQEIWNLK.R
Calc MW: 2204.08 Da
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SF40: Rieske 2Fe-2S family protein : i F D 1 T_® N __H
R.DHNETVVLDFPK+243R.V
Calc MW: 1811.88 Da
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SF41: S-adenosylmethionine synthetase PR TE T K A0 Vit E Bd R T E vV, F LG
K.AAPVGLFVETFGSETVDPAK+243IEK.A
Calc MW: 2648.34 Da
Charge = +2 ERYy
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A Q 0Q V AD N A Q AL AD G F WV K* R
. b = “
SF42: Serine hydroxymethyltransferase > S L & G 4 N D A |
(peptide 1)
Y. AQQVADNAQALADGFVK+243R.D y
Calc MW: 2144.06 Da I
Charge = +3
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SF43: Serine hydroxymethyltransferase
(peptide 2)

R.QPAFQQYAQQVADNAQALADGFVK+243R.D

Calc MW: 3006.46 Da
Charge = +3
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SF44: Short chain dehydrogenase

b R.DDTLEVAA

K:i

ELDI

ESI VFDMNTDAASL EAV R

R.RDDLEVAAK+243ELDIESIVFDNTDAASLEAVR.G

Calc MW: 3546.73 Da
Charge = +3
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SF45: SseC protein DAV TR VD VE

VAP TGAGI H E VD WV K=
7 A i T)V. NGHN. S

R.ALSSAGNGNVTVAPTGAGIHEVDVK+243VA

Calc MW: 2776.37 Da
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SF46: Threonine synthase : N vis W w1 F B F D AT I K
v 14
R.K+243LTADFPTIALVNSVNPYR.I ’
Calc MW: 2361.23 Da
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IV. Sequence Alignments

a. Figure SF49: Sequence alignment of all PUPylated proteins
centered at site of modification............ccoeveericvcnricnscnnicsicnnnccscnnnen 60

This figure shows a Clustal W alignment +/- 10 amino acids around
the modified lysine. The result shows no clear target recognition
sequence near the site of modification (left) as well as no clear
conserved hydrophobic or hydrophilic patches near the site of
attachment (right). Alignment was done using the EBI server
(www.ebi.ac.uk/Tools/clustalw2/index.html)

b. Figure SF50: Full length sequence alignment of all PUPylated
proteins using ClustalW algorithm.........ccccovveeeiicciicvnnericccsssnnnnness 61

This figure shows a ClustalW alignment of all 52 full length
PUPylated proteins in an effort to identify a conserved off site
recognition sequence common in all modified proteins. The result
shows no clear conservation at any point in the primary sequences.

c. Figures SF51-SF102: Individual sequence alignments of
PUPylated proteins showing extent of evolutionary sequence
conservation at site of modification.........ccueeeecvueeecssnneecssneeecsennees 68

In an attempt to determine if the site of PUPylation was evolutionarily
conserved, alignments of individual PUPylated proteins with
homologous proteins from neighboring species (from BLAST) was
performed. The results show minor conservation at the site of
modification for most of the proteins with only a few being highly
conserved. Alignment was done using the JGI server
(http://img.jgi.doe.gov/cgi-bin/pub/main.cgi)

Each figure for Il.c. 1s oriented with the name of the protein in the
upper left corner, the top BLAST hits chosen for alignment in the
upper right and the resulting alignment on the bottom with red arrows
indicating the site of modification.
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SF49: Alignment at site of modification

Locus Tag
(MSMEG #)

Amino acid

conservation

G42T_Site_ 44-21
G427 _Site_ 204-24
240849-21
14457113
GEFA-21
134679-21
2375-21
492049-21
BPFE-21
a14549-21
4326/9-21
543549-21
PEwI-21
105771-21
48949-21
32179-21
G2E6-21
290249-21
42769-21
GOB29-21
GO549-21
Ga0-21
F692/9-21
G5159-139
G28449-21
457/4-21
2520¢4-21
G422/9-20
a1479-29
4294/9-21
4290¢9-21
E05444-21
GES01-21
2PEH-21
G16R9-21
16059-21
432549-21
EH04/9-21
E995/9-21
266/4-21
2624/1-21
18424-21
S7ER-21
432539-21
229949-21
EII049-21
S05549-21
5248/9-21
EE159-21
SPR0-13
4956/9-21
a1024-21
295049-21

Conzaration

Quality

Consensus
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SF50: Full Length Sequence Alignment of All PUPylated Proteins Using ClustalW Algorithm (Part 1 of 7)

Locus Tag
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SES50: Full Length Sequence Aligenment of All PUPylated Proteins Using ClustalW Algorithm (Part 2 of 7)

Locus Tag
(MSMEG #)

F294-446
F2I0-478
144514-58

SFERN-27T
12421-485
E5{8M-129
S209-549

2084M-340
21431-943
JEI2-157
FI5EM-360
J326-59

2E6291-585
27529
G032M-208
JE039-375
G{89-67

G 22M-181
S9029-843
J3231-829
2FBaM-23
H245-490
334195
SFI0-50

AFFIM-300
2AFIM-1T0
FI20-411
54359-645
J27e-368
29E0M-294
E337-50

2557-608

JEFN-GFT

2EIOM-27S
GE30-118
2295M9-F08
EI04-363
2E{9-223
G034-270
G28M-437
24059-275
13de-142
2055M1-309
FaI-439

E28eM-428
244-485

J325M9-250
2995M9-438
& {a-54a
2{0219-371
G 27M-207
F037H-342

Conservation

120 190 200 210 220 220 240 260 260 ZI?I:I 220 280

------------------------------------------------------------------------------- MOROQKEFWLRTLEERD IRFWVRLWF TOWLEYLKSWA| APAELES - AFEEG |GFDGSSIESFAR- - - WFES

------------------------------------------------------------------------------ MAEKTSDDIFKLIKDENVEYVD IRFCDLPEVYROHF S I PASAFDESVFEDGLAFDGESSVYRGFQS - - - THES

------------------------------------------------------------ MAKT | AYDEEARRBLERBLNSLADAVEYTLEPKERNVVLEKKMEAPT | TNDEWS | AKEIELEDPYEK | GAELVKEVAKKTD - - - DVAG
-------------------------------------------------------------------------------------------------- MT | RVEVHEFER I GRNFYRALATOKAESKNTD IEIVAVNDLTD- - - NATL

MITRMSELFLRTLRDDPADPAEVPSHKLL IRAGYVRAVEPE IWSWLPLELRYLRKIENYVYRSEMNA I GAQEILLFALLPREPYETTHNRWTEY D TLFRLQDRRNNDYLLGEPTHEELF TLTVYKGE™Y

------------------------------------------------------------------------------ M2 TTANHSSRETR TG TRAHGAALAETTSREDFRALATEHRY YR Y IRKVLADSETPLSAYRKLAANRPGTF

------------------------------------------- MSESERSEGFPEGFAGAGSGESLSSEDAAELEALRREAAMLREQLENAVGPOSGLRSARDYHOQLEARIDSLAARNAKLMD TLKEARQQLLALREEYDRLEQPPSGY
MHFFRGKSHPGGGDHVF IQEHASPG I YARAFLEGRLTTDRQLDGFRQEHSHSGGELPSYPHPRLMPDFWEFPTYSMELGPMNA T YQARFNHYLHDRG | KD TSDQHVWAF LGDGEMDEFPESREL IQVAANEALDNLTFYINCNLQRLDGPR

................................................................................................... MROLCRL I IWHNTA I'MGESHMTTSY | VABARTPVEKLMESLKDF SETOLE
--------------------------------------------------------------------- MSRFTEKMYRNARTYT TEMY TGEPHEPYVRHTWGEEVHERARR | AGGLAAAG | BHEDAVEVLAGFFVE | AP TADE VMR GA
--------------------------------------------------------------------------------------------------------- MHNSGFLEF TWSANTHNPATDAVRES | LANPGFGKYYTOHMYE | D

--------------------------------------------- MTSATIPGLDTAPTHKHQELLAMWYREVAELTOPDRYYF ADGSDEEYERLCAHLYEAGTFQKLNPEKQPNSYLALSDPSDWARVESRTF ICTERE I DAGE T NN
-MSYTAAD I TELDDYWRHTRLRPAVNLGLDWLNTALREIVWDNAIEEVADPEHEGSTYTITLHADPGESYSVADDERELPVYDTDRFTTERKNG | VETLETARAGGKF SAHKDATSTEGAGLNE | ZAAAAVF I SARTDVTYVRRDEKTFLRQSFGEREY

-------------------- ML PG
-------------------------------------------------------------------------------------------------- MSEHAGE IRWA I WEVENCASS LY VA Y YRNADENTTWEG - - - - - - « - - -

EADYHALMNAMLHNLYDADGK IQFEKDPREAAKOYFLOQHVNOQNTYFFHSQDEKLDYLIENEYYEREVLDQYSRDF IKSLLDRAYAKKFRFPTFLEAFKY Y TSYTLKTFDEKRYLERFEDRVWVMWVALT

------------------------------------------------------------------------------------------- MEKERLFTSESYTEGHPDKICDAISDEVLDALLEQDPKSRVAVETLYTTERQWVHYAGE
------------------------------------------------------------------------------------------------------ MEPAITVL IGAQWEDESKEKATDLLESGRYQWYVREYQEGNNAGHT YVWVLE
------------------------------------------------------------------------------------------- MEFRQSLERDDLLAQHELQORNYAELQAKQLKLDLTREKPSPEQLDLSNGLLESLPGDG
------------------------------------------------------------------------ MHRTPSPVDPCDFVIFEGETEDLAARKLLPALYLRDRDGRQLAGATR I IGVAKAGLDDAGYRNTYVRAGLARHVERPDLL
--------------------------------------------------------------------------------------- MTWVEYNATHNLRIFPLDTERDREFLDSWAELEAIGATPAGEVERQAGTAEDGQME WL SRWLR
------------------------------------------------------------------------------- MQWTEWEHAGFLIESRAGS ILCDPWWNPAYFASWFPFPDNSQLDWDALGDVDYLYYVEHLHKDHFDPEHL
---------------------------------------------------------------------------------------------------------------- MAQHNPHNLAALSAAGYSYWLDDLSRDRLQTENLTELI
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SF50: Full Length Sequence Alignment of All PUPylated Proteins Using ClustalW Algorithm (Part 3 of 7)

Locus Tag

(MSMEG #)

F 294446
J290M-473
14451-98

AFES-27F
18421485
E5EM-129
S30-54

B08d1-340
431943
JE221-157
FI56-360
J3261-99

2624M1-585
B2 FH-524
G0B2M-206
18031-2375
G{891-57

G228
39021-513
§323/1-929
2782M1-231
S245-450
3941195
SFR01-20

AFFPIM-300
2373470
FI20M-441
54351-545
J2reM-363
a980-204
E23971-50

2551-608

57677

2520M-275
G306
2IO9M-FOG
EI04-363
BERM-223
G034M-279
G2841-437
205M1-275
1346142
3085M1-303
ToR-437

EIEEM-428
S4A-495

J325M-280
39951-433
Ef0-592
Sfoz-a7d
G2 7207
F0371-349

Consencation

Quality

Cansansus

300 310 320 330 340 350 360 370 380 390 400 410 420 430 440

TWARPDPSTFQWLP - - - - - - - WKTSDENHYSARMFCD | TMPDGSP SWAD SRHYLRROLAKASDLGF TCYVHPE IEFFLLKPGRND - - - « - = -« o o m s e oo oo ot GTFREPAD - - - - - - - - - - HGGYFDQAVHDAAPNFRRHA | EALEDM
MMLLEDPHTARIDR - - - - - - - FRAAKTLNMHFFVHDPF TREAYSROPRHNVARKAENYLASTSG - | ADTAFFGAEAEFY IFDSYSFOSKINGTFYEVDSESGWWNTGERPFESDESANREYKVRPKEEYFPVARYDHY WD LRDOMATHLONA
--------------------------------------------- MARSDY L WS T AESHLKAP KTVFWEVDED TSAYD TBH I EB - - - - o o - o e e m e e e e e e e e e e e e e e e e i e e oo e - AVKLDWKTDLODP IRRDFWVDA
AVLIETLYSLGAEVRWASCH - IFSTRDHAAAAVYVEPNGTPEERPKGVSVF AWKGE TLEE YMIWAAEDML TWDGEPANM | LODGEDATMMYLE - - - « - =« -« - = - - BAQYEKAGVVPRAEDDDPAEWKYFLEVLRERFEQDKTKWTK | AES

GTTTATYLARALVRESLRENY - AAGANPLELKRS | EKAVEKYTETLLKSAKEVETKER | AATAG | SAGDRS |G0L | AEAMD KVENEGY | TVEESHNTFGLOLELTESEMRFDKEY | S&YFVTDAERREAVLEDFEY ILLYSSKVSTWKDLLFEL
T T 3 = T < RLPODWSLEGDDT W IGBDTE I KALEVKEBPAALPUMS - - - - « & o o o o o e e o o e e i e e e e e e e e e e e e e e e e e e e e DLGVDWWWESTS | F THAAKA
WLTYTOMLRRHGVYVEKFVEF - YEKGEVAEVELANRATLGNMSPEFESTAAIFRPIDEET INYLRLTGRTDEQLALVEAY AKALGMIHDFERERYF SEYLELDLSTY VP S | SEPKRPEADRIELTDAKNAFRKD | HHYWEQNHP TRETKLDEA

SYKDFRPYILYQIQTKYRDEARFPRAG I LREREF VMKDEYSFDVDDDGLKNAYYQHREAYQRIFARLEGVRY VI VIAVIGAMGGESASEEFLAESEVGED TFYRCVESGYAANVEAY I TRAPEARQFPTEGLPEAKYYDTPDTRT IATLWVEWANS
LESAENGRSWSRWSF |GAGAPSALTVRDNAAAWLGTARPEGAPSGGDPLDALRATLDLLKTEAMAGLPPLSSELYEFF AYDMYRRLERLPELAVDDLGELPDMLLLLATD I AAVDHHEST I TL I ANAVNWNGTDERVDWAYDDAVARLDWM

VLLATHDDDTYWDVF TSERKMRLTCSPNIEVKELKQGEQTWYRLNEALTYVYEAGNFEAVGEI STLREILADGHRALYYGEHADEER IVIWLAERPLYVAAKDLPDPEPTDYFDDSEPREKLRPGEDSLLYVDTRKAGYAFERIFPKAEVEDLYLEEVYRDWSY
REMGEKI| IQELESFFRGASWHWY I KVVWEREWDPWVLLHADRDEALWVNLMNETRPDED YR TY KANDEAYWVRDPHFFERDPRTHKALVADMEDQE IMWNLKREEHDYRK VY AAYRAAMEHKGQPTY I LAKT I KEYVTLEQHFEGRNATHRMKKLALEDL

HEHPAV I IEAVTTRQLDTLGHTSNLYATERPG | ALAEALVGERLGETOARVFFCOCNSGTEANEVAFKITRLTEKTR IWAAER - - - - - - - - - - - o o o e o m o e s e o e s s e s e h e e e s e n e m e e e e e e m AFHERTMGSLALTEQRPSK
A TRAALEKANVPEPASMYVEY Y IMGRVLTAGAGRMPARQAAYVAAG | PWDLVAALS INKMCLESG IDATALADQLIRAGEFDV I VAGGRES - - - - - - - - - - o v oo e m e m e s e m e s m e s e e e e e e s MEQUAPHLLPKSREGYKYGEDATL
LTMLHQPTPRTDLAVWAED TMNWV IGMIELKAY I ISEPFLYATPYLEEKS ILVLKVADLLAADP IDPYETGEDDLALMQLTSESTESPHAVR I THRHNIHSNAEAMFWVEAKYDVERKDYMYSWLPCF HDMGMYVEFLT I PMYFGAELWKYTRM
TWDEGWHNAQY I PYER IQLDPSA T VLHYEREI FEGLKAYRWADGS IVEFRPEANAARLOSSARRLAIPELPEEWF IESLR - - - - - - - - o 0 o o e o e m e e e s e e m e e e s n s e m e e s e e s e s e e e e e s QLI AVDEKWWREPRA
----------------------------------------------- MYWOSATEYE I LVEWDSSAESDAAWR - - - - - - - - v o e e o e e e e e e e s e s e e e e s e s e e e e e e e - CWAAREASLHDARP I TLMHY

PAEMRE IMTDLYRESMRERTLYYYPF CMEPLDAEDPKLEYE | TOSEYYYYSMR TMTRMERAALDKLE DD EFFVKALHS | BAPLEPS2KDVPWECHD TKY | THFPETRE IWSFESBYEENALLEKKCYSLR | ASAMAHDESWLAEHML I L
GVFEGBKEFDPEAPF TRND TOKLRGVSNRKPDLHGTEVR ILFDPAIAPDSTLD IBEVLLRAHAAARMSPEYHLYYYDEGWPGEEVPPAVLEPF SGPWGTOTLLOLMCTAAGTPLPEVRAVVESRGEYTTGREPTPFRWSLTAGPAERPATY
---------------------------------------------- MANY TAADVKRLREL TEABMLID - - - - - = - = = = = = = m mm o o m e e o o e o f e o e oo SKNALVEADBDF

---------------------- LMHYKFGPYHWRDWHF WAAFDYDAKKWEFDLSEATIFASENNT I KIADYWPPTDW I IWRORGERP TLDG - - - - - - - - - - - - - o oo o e e m m e e e m e s e e e e R RYYADTIEVSDAERY DY
.................................................................................................................................................... b
------------------------------------------------------------------------------------------------------------------------------- MAGRWEGHKWAF | TEAARGLERS
LOLETFRETTYLATAFGDLELARAYVEGDLERPHEVYHFGDFYFLLRALAERMEF KRFFARWVLANIWRS IGIEHLKFEIAFFPPRQ - - - - - - - 0 0 o oo e e e e e s e e m e h e e e m e m nm e e e e e e e e e s EALFRWRR IMEGLREHSKTRLDA
-------------------------------------------- MEFPRITLHNDGNS IPOQWELEWIDTE - - - - - - - 0 o o h e o e i o m ot h e h e e m e i i h h h e st e e i m m h mhh e e s s s s e s e s s s s e - e e - - AEDTERAVAAAL
TTTAYAD IPKIVREDRILD IGYDSSTHGEFDGASCEWNYAIGAQSPD I AQGYVD TAHETRYEGKADPLDLOQGAGDOGLMEGEY A 1IE - - - - - - - - - - - o o o o o e oo e n e e e e e DTPELMFPLP I ALAHRL
GEMFALHLIFSGILTFEYTHYIGNGYYYWDFGEWVLLTELKSLEPRGWDTSHNLL I SADPAHLLMEYHYAIDKWYWERWAGSKKIGTTGERE - - - - - - - - - - o e m o e m e e e e e m e m e mm e e e e e e e e e e e e s IGFCYRQDKIARIG I RVADWL
DAYRDEHETD TRNYGEWAEGLPELRAIFAELLGLPWYENL | AGHNASLEMMHD SWWFSLLHGGLDSPRPWSAERTWKFLCPARPGY DR - - - - - - - - - 0 0 v e e m e m e m e h e e e n e e e e e e e s HFAITESFEIENYPWR IREDGP DWW
S0VYWDRFLSRLRFWSWDLTERPSDYAAVEDYLTSPDGGSEHD | RVFYLACAPALFGRICEALGAQELYTESSRYYLEKP IGRDLASAQQINEAYVEAYFAEHQIFRIDHYLGKESYWAQLLYWTRFGNTWLERPLWHNSSR IDHWR I TAAESLGY
------------------------------------------- MLTPWLELPEAADRLAAWSQ I SELDLTTLG - - - - - - - - - - - - - - e e o o o e e o o o h o m s n h s m e m e s s e s s e e - - - - TTATAEEITDTAVTRRPLY
ReF SYEVDPIGNLFGLLEFNPEARYVLYESHLDSQFREERFDMEATEVLAGAVAADPRTRRYWTRSGEF TRPRYNWAWYDWFNEEGSRFKE - - - - - - - - - - v oo m o m e e e e e e m e e e e e e SMME SAVF TETLDLEEALNTTD
RWHNKDAVVLLPDYPYPDLRRELEKLGFHNFFETTDEVYKHTVSGRPKGEDLDWMI | ALRAPADGR [ GDSGLYYEDRYVTTYF NMNDARPYVDLDYLHTDFEQ IDVHMLOY SEA MY PMYYDMPARAKEAFG IQKRORQMDRCROQY | AQWIGE A T
TREWYWGVTTHRS IFQAALSKETAYDAQYWNHNEL AARGADVDAT IRTYTTDDWVRNACDLLAKEYEASDEVDGERWE TEWDPR - - - - - - - - - - o o o o e m o o e o oo e n e m e e e e FRLAHDTODKTILQAIEL
------------- METWSATYAATSATERFLTKTTITRRAVEFHDVAFD IHFAGICHSD IHTWKAEWGVYPNYPWWEFGHE T AG - - - - - - - - - 0 o o o e e e e m e e e nn e e e e e m s s m s e e e e e e e e e e e = WY TEVGSEVWTRYKVYWGEDRYE

- s—— e ———————
++ L+ TOWLT+LW+F+ | SD+NHPAA+AVE+EF+A+++EPAG+AD+A++FPS+AL++ G+ DRLAALAA+GLTDGWE++ WY+ EALG+H GG+ +GPEAERP+WGEDDSL+DLL+ LG+ SAEGCAGHP+TE++++F+ 3G vYFL+++FDAR+ES+DLEAAALATL
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SEFS50: Full Length Sequence Alignment of All PUPylated Proteins Using Clustal W Algorithm (Part 4 of 7)

Locus Tag

(MSMEG #) 450 . 480 . 470 450 . 400 . 500 . 510 . 520 . 530 . 540 . 550 . 550 . 570 . 530 590
4294/9-446 GISUEFSHHEG-APGDDEIDLRYADAL.MADNUMTFRYLUKEUALADGURASFMPKPFAEHPGSAMHTHMSLFEGDTNAFH-SPDDPLDLSDUAK FlLAG ILEHANE | S« - « o o o o m oo e m e e e e e e e ot e e e e e
429049478 GFTLERGHHEWG TAGDAE INYKFNTLLAAADDYLLF KY LI KNTAN2AGKTMTFMPKPLFEGONGSEMHAHD S LKL EOPLFH- DESSBYABLSD TARHY IGGE I LHHAPSLL - - - - - - o o o o m s e e m e o e m e e e e e e e e e e e e oo
T - MADQKSP - - - - - - - K- - - TEAAE- KERG - - - - - - RR KA B - - - - o o o o e e e e
57R91-277 OQFSKLLSERB I ANDDTY I LYEaNHNNWEAavavuryF LEBE- - - - Hoo vk DB e R K WE L DARP LS AEKVERPO TS Y TAKE - PDNS | RAFRDEW LAA LB« « « « -« o c o ot ot ot e e e e e e et e et e et
184 24-985 WKEVTEETTTGVLRLYQF AAAGELAFPA INVNDSY TKSKFDNKEYSETRHSLIDE INRETO VL |66 KKYL | COYEDVEKECAE- SLAGOEARYSVTEIDR I HALDALMDGBE - - - -« - o o o o e s e e m e o m o m e e e e e e e e e e e e oo
LT = - MY TAA T DAL- PRYBDAEF PERAAMVLIS - - -« - - o o o o e o o oo o o o o e e e e e e e e e e
B50/1-54 1 LEKV IQSGKPLL | | AEDVEGEALSTLYWNK I RGTFKSVAVKAPGFGDRRKAMLODMA | LTEG0Y | SEEVELSLETADVSLLBKARKYY Y TKDETTIVEGAGDAEA I QBR - - - - -« « o o m mm mmm o m oo e e e e e e e e e e e e e e e e
308441-340 KBHLDAGAKKY | | SAPATDED I TIWVLEWNDD KYDBESON] | SNASCTTHCLGPLAKYLNDEFS | VEKGLMTT IHAY TODOHLODGEPHKDLRRARAAAL M IR - - - - o o c o o o ot ot o b e i e e e e e e e fd b f i e e e e e e
39459943 VEESFPASDEVSLSFADDGARDMREPSAANGATERE THEYLVHSEERGDF VLDHEAVYVAB I TSCTNTESNRSVMLEAAL LAKKAVEKBLTT KPnv K NMARS s v Ty Y NKABLWR Y LEKLEYvLBevBcTTC 1BNTEPLFEE 1 5Ka 1 1
FEDBI-AET o o o o e e e e e e e e e e e e e e e e e e e MASED | ATVANAELDLPYESALTS SR | SAVTERBELSWHYREF R TMEDLY - - « - = o o e e e e e e e e e e e e e e e e e e e e
J95E1-360 ASAAATAARAG I TCAVL IPQGK | AMBKLAZAVMHEAK | I2VDENF D CLELARKLTADFPT I ALVHNSYNE YR IEGOKTAAFE I WVDALBTAPDWHALEWEHN - « « - - o o o o v o m s oo oo e e e e et s o e o m ot et e e e e e e e e oo
T
2624/9-555 ASLPOFEGRTWTAADTLKNVLLKTREPGGEWELLAVEYPGDREVDEKRLGAALEPAEFALLDDADF AANPFLYKEYVEPKALODNG VR YLYDPRVMHGBSSW I TEADAPHN - - - -« o o o o o e e e e e e s et o e o e e e e e e e e e e e oo
29749524 TKALGOPLTSAVATFSRPAPDHRAQRTMEEY TE I WD KLMED | EAGEAFQVWMPSORFEMITAADPLDY YR ILRMTHPSPYMYLLN | POADGGLDF S I VESSPEALVTWED - - -« -« o m e m o m s m s o m o e e e e e e e e e e e e e e e e o
GOS2 1206 - s s s e e e e e MPHSHEWASNKALKDSHARFYABLPLHES2E | ERRASLTOARRETAVYF G CE D EBRYAAE | LFDOGLEDME VYR TABHV IDN - - « - -« o o e e e e e e e e e e e e e e f e e f e e e e e e e e e e e e e e o
16021-275 VAAKEPEPSAAIRLLOOLHAAPLDPDLLGAAVAR I REAGWT TAVRVSPONADALTPTLVAAG IDLLVIQGT | 1SAERVASDEERPLHNLKTF ISELDMPMWAR - « - - -« o o o o o oo o f ot ot et e e e e e e e f e ff e it e e e e e
o= - -
o - MTHSBALDTHKFHAL 12D IRSEFTABQRY 1 A1 AVFFDEADLPOLAKHE Y ADALEERNHAMMLY Y LLDRDMEME I - - - - o o i e i e it e e e e e e e e e e e e e e e
3902/9-613 ND | GGLGRLIEQ IRDAVELPFLHKDLYKEYSLRPPKGVLLYEPPECEKTLIAKAVANSL AKKMAEYRBDDAREAKSYFLN | KBPELLNKFVGETERHIRL | FORAREKASEB - - - - - = = = = mn mmmmmm o m e e e e e m o s TEVIVFFD
432341229 KNFROWVTRYPWEDAQLEEDPYLEPYYHPBPEAFPE IRYLLERRRALGGFVPERRTKSKPLALPBSD TYKALKKE SB S0 A VAT TMATYRTFKELLRDKN IGER IWVE | | POEARTFB - « - « -« @ oo mmmm oo o m oo o e oo e 7]
278244-234 - - - - - MAKLDFDALNST | RYLMF SWF AMAFGELBEDRADY | DEAATFLKOQED KBV VWRELYDVABLRADADFM IWTHADNVEALDSTYSDF RRTIALBR - « « - « « « o o vt e e e e e o e e e e e e e e e e e e e e e e e e
524%9-4590 AREFKPLVLVAGYSAYPRRVHNF AKMRE | ADEVEATLMYDMAHF AGLYAGKMF TGDEDPVPHAHYTTTTTHKSLRGPREGMYLATEE Y APAVD KB CPIMWLEBE - - - - - - - o o o o m o o o o o e e e e et s s o e o e et e e e e e e e e oo
dERAI95 -  ooo e MALLT IGDOFPEYDLTAYVYEGDL SKMDAKOPDDYF TRMTSKDYEGKWR | | FFWPKDF TFMCPTE | AAFGKLNEDF EDRDAK VL GW S - - -« - o o o o e o o e o o o o e e e e e e e e e o e e e e e e e e e e e e oo
SFIOFI-B0 o o o o o ool
S7FE-390 DaFFEFLPBNVMHYEYBDVAALEAAVD DO TAAVFLEF IMBEGG VY VFFAGRLVAARE I TSKHEALLVLDEVO MG VER TEAFFAHOHDE I WR DWW TMAKBLE . - - - o i
B - MSHETETHTLSYLVEDKPGWLARVESLFSRRGFHNIQSLAVEATEQKDMSRMT IWWEVEDBIP - - -« - o o o it i i e e e e e
92001444 WOHLAYDELHDYF TOQPMEALTEQRND WD KF TRAEQDEMAADSHD KAAAANKDEWVF ADEVVEVS I PORKGDP | EFAEDES | RANTTAESLABLKEAF RKD B - - -« - o o o o i e e e e e e e e e e e e
5435-545 DFLROTLLWAKL I DKYKBTMT AAPHF AMALLAKRLRROAKPEDFDLSTLRFALSGAEPVEPADVEDFLDABKPFBLRPEA | LPAYEMAET TLAVSFE S P CBEBLVWDEWD - - « - o e m e e e e m e e e e et e e e
d27E-368 BEEESLYLRFFYIATEFGLEVRESNEYRTLL | ASPABANF KGG | KEVES VWL SHETVRASFGO TGAAKFBBNTAASLLADADAAEMS CORWVWVILDATERR - « « « =« =« o« @ s e f e e e e e e e et o e e e e e e e e e e o
2950/9-294 AR SIF AG R YMATVLE COEENARHA | EQAQKYVADCLBETHEL TV TE IRKESVARTL I DASKSADMYVYGINREMEALBRVLLES TS TSLLHMABE R - - - - - - o e
o= -
2E5-803 KLISPENKAYF I asaFPsacBkTHLAMLeP T 1EBWRAERVE DD | AvMRFEKDERLYATHPEFBFFEvAPB THWS sHPNAMKT | AaBNTVF THVAKE D DB D wvwEBLEB D PR - - - - - - oo o e e
JETH-ETT AAFCHTWRTPGGGSHLTAA | KELSEALAERASRMRDLGLAKNEEGPEPODF AAVTALAVD TRAPD VANWD SOAKTAVESRSLNLAMAPD VARS YT [MAANPANAD TV TLWSKLALES - - - - - o o o o o m oo m oo e e e e e e e e e e oo
2BI0VI-275 DKAVELLR | KBAKDYEKRAERATAEGLMAAKDGAL IELNSETDFYVAKNAEFQALADD | VAAAVAAKAND |ETLKAAKTGD TTVERA lADLSAKIBEKLELR - - - - « - - - o o o o s o e e e e e e m o e ot e e e e e e e e e e e e e e e e
T T T
229 1-F06 SLBWVYIPD I TFELAKKNEDMYLF SEYDMERVYBVEFADMSVTEK Y YEMVYDDAR | RKTKINAREFFQTLAELQFESEYFv IMFEDTYHRSHP 1 A8kl THSHLCSE ILOWS TR SEF M- - « - o o o e e e oo e e e oo e e e DOLS
E90449-363 YEYLKEAEWDWLYSYLP VG SEEADKF YARCA | DAGVAFWNALPYF | ASDPMIAKKFEDAGVE | VEDD | KSOVEAT | THRVMAKLFEDREY TLDOR TRIELHWE - - - - - - o o o o o o o o o o o o e e e e e s s e et e e e e e e e e e e e oo
261223 AEVLVTGGDTELGRA | AQGFROAGHNYVY | AGARRDDLEVAAKELD IESIVFDNTDAASLEAVRGOFPHHLD TLYNYPAPRWEAKDPRT Y TLADLABAMRHN - - - - - - o o o o o o o e e e e e e e e e e e e e e e e e e e oo
E03449-278 HAVRLAEESAD | | AVDVCRRISSNED IPASTPEDLAETMELYKGLNRR | VAEEVDYVRDYDALKAVYDSEVEQLGGLD | WWANAS |BNEGATLDKTEBIERADD - - - - - -« o o o s o e e e e e s o et f e e e e e e e e e e e e e e e e
628449437 EAIHHHYDWSNTFYEWY LGP SMTYTCACYPTEDATLEEARDNKYRLYFEKLRLKPGORLLD VG COMWEEMYRE Y AARHEVKALGYTLSREQATIAD KA | BQEB - - - = - =« =« @ o o s m e mm e e o s o m ot f e e e e e e e e o e e e e e e e
24081275 DABYRHIDTAAAYRNETETGRA | ANSBYPRED I FLYTHLWHSD 2B YD ATLAAFDASVORLEVDYLDLYL | HWP WP ENNKF WD TF KAFAHLRDZBR I RE 1 B W o N -« o o i
T MAPKKKWVAGL I KLQ | 2AGCQANPAPPYBPALBOHGEWH IMEFCKAYN - - « - o« o o o o o o o e e e e ettt et ot e e e e e e e
S055/9-399 ARRLTEVRKNBVLDYLRPDEKT2WT Iofo@TTRvRLD TMvLsToHADE I DLEETLT RO IREKVYNTVLAD LEHE TL D TSD Y RLL VNP TBKF VLB P MG D AE - - - - - o o oo o i e e e e e e e e e e e e e e e

Fas-431 DEQVLAEKIEAALEF ENQWLYKIYNRIKALEFPAEVLENLLEQAEGF KHR I ADARLLLNQALENDPEAVLLEGSQGTLLDYWDHETYPFFWTSSNRFTABGAAWGSIE - - - - - - - - - 0 o oo m e e e s mnmm e h e e e s e s e m e e e

B2aE-d08 DVIEQLWASDPT I KGEIWCWYPYWYSNPTGATYSTDY I IRRLWAOMPTAAKDFRLMOWDNAYAVYHTLTDEFWYERPYDYLGLAAAAGHPNRPLYFASTSK I TFAGAGWEF LG - - - - - - & o o e m e m e e e e i e e e e e e e e e e e e e e e e e e e e e e e e s
3141495 BARBDYYDRSEALRDMLANHLLAYL CLYAMERP THYVNRESYRDEKRKYLEALEPLTAERTORD TY TBRYBPELVEDEYYESYREEVADPHSRTETEVAVKAH I RNWRWAR - - - - - - - - o oo oo o o o
F3254-290  WAATLLAHEELTKRGHSAAET IVABHSMGE | AATAIABY | SADDAVELAATREAEMAKACAVER TBMAAVLBGDEAEVLARLEALD LYEANRNAABD L WARAB - - -« = o v o m e e e e e e e e e e e e e e e e o e e e i e e e ee e o
3995°1-438 DOEVEVRDALAA ING | BDREVFSSTOPROLAATYAE IHIEQBRELEKNNYT IGLYDRTWAANKYELNYYS | DGHTEATA | EDRODALLEAAL I WWALRD | ADEF B - - = -« - @« v e m e e e e e e e e e e e e e e o e e e e e e e e e o
ed 0548 wYwPsSAGPPCFLDPELRDLHNDDHGDPAN I FPDOMYFLEQLRIHGHDGGLLMIPESTADFTGESTLHNSLTHRPVYDDRPES IFTTGKAAY |IEDYAQRMAP WL AAEKAR - - - - - ¢ o o o o o e m e e e e e e et e e e e e e e e e e e e e e e e e e e e e e s
31021-371 WK IWDRPNLL |KIPATMAGLPA | SAVIAEG | SVNVTL IFSVERHRLYMD ANLEBLEKAKEABHDLSKIHSYARBF FVSRYD TE I DARLEK I BSDEALALRE - - - -« - o o o o e oo e e e et e e ettt e e
BI2FA-207 - - oo MAEYTLEDLD YD VB ALEPH| S80I NELHHSKHHAT YVKBWNDA | AKLEEARANGDHAA I FLNEKNLAF HLBGH | NHS IWAKN LB NGG D - - - - - = = v o s v o e e e e e e e e e e oo e e e e e e e e e e e e e e e o
10377-39%  VBCFVDSCRECDNCKABLEQTCTETEMWE T YNA | DRDBIF THESE v S8lA | WMDENTVLR | PDSLELDAAAPLLEAR I TTYSPLRHWNAGPEKKVAVIBLGBLE - - - - - - oo e e e

Consenation

Consensus

VAT VHELE+HAG T TAA+++++LLT+H+G+VAAAAGALRALVVAGEAGLDFV+H+A+++AA+AAAA+ALVVLAGLLFEGA++ AALLA+LGHA+A+DVAATAIGGG+++A+EGDSK - -L- - - - - - - - oo
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SEFS50: Full Length Sequence Alignment of All PUPylated Proteins Using Clustal W Algorithm (Part 5 of 7)

Locus Tag

(MSMEG #)

F23-d4E
F2I0-478
14451-98
SFE9-277
18429-485
E51EM-129
SE0-547
20849-240
319319493
JEI2N-157
FI55-360
F3261-99
2624M1-585
S2E-62d
G022M-206
1E031-375
G{o9-87
G228
9029893
F3231-929
2782M-231
S24SH-420
F334-195
SF0{-00
AFFIM-300
2373470
FI209-411
5435-545
J2reM-368
S950-204
E337-50
255-608
JEAN-EFT
2520M-275
GEI0-11E
2295M-TO6
EI0-363
BEIRN-223
G034-279
G28d-437
24081-275
139e-142
3055M9-399
FaR-439
EIEEM-428
4495
J325M9-250
39959438
Efi0m-598
Sfozn-a7d
G 27M-207
F037-343

Consenvation

QDD , q1D , QZD , QSD , q4ﬂ , QSD , q&ﬂ . QTD , QSD , qgﬂ , ﬁDD , ﬁ1D , ﬁZD ﬁSD , ﬁ40

-AUTNDWUNSYKRLUHGGEAPTAA.WGAANHSALVRUPMYTPHKUSSHHUEURSPDSACNPILTFAULLAAGLRGVEKG ------------------------------------------------ .ULGPDAEDNUWSLTDEERHA
- -AFTHRTWNSYKRLVPGYEAP INLWYSQRNRSACVRIPITE - NNPRKAKRLEFRCPDSSGNPELAF AAMLMAG [ DG T KKK - - - - - - - o0 oo m e m e e e e e e s s e e e e e e IEFLQPVDKDLYELPFDE - - A
-------------- WS KMOQKT IMVYELEDRKS - - -HPLYG - - Kl IRTTKKMIKAHDENGE - - - - - - - - - - AGIGDRWSL - - - - - - - - - - - v oo v oo e m e e s e s s s s e s o oo o - - - -METRPLSATKRWRL - - - - - - -

---TKNLUDURSPDEFSGKILAPA.LPDEDSDRPGHIPGAINUPWSKAANEDGTFKSDEELAKLYAEAGLDGEKETIAY ------------------------------------------------ CRIGERSSHTWFWLOELLG- -
--DUHTUEEAIGEADIUITﬁTGNKDIITLDHMKAMKNDAILGNIG.FDNEIDMAALERSGﬁKKINIKPDUDDWIFDDGKS ------------------------------------------------ I I'YLSEGRLLNLGNATGHRESF
----------------- GLHKLDGSLAEAASRSHATPSUIUALSGURTHYDELMTTﬁAEGPGA.LGDHL.UARLRAKLTT------------------------------------------------AEAANGIGUH-----------
- - VAR IRAEIENSDSDYDREKLQERLAKLAGEVAY I KAGAATEVELKERKHRIEDAVRENAKAAVEES IMAGGGWALLOSAPS - - - - - - - - - - o0 o e o e e e e e n e e e e e e e e e LEELSLTGDEATGANIWVRVALSAPLEK
--------- TSTGAAKAIGLULPELKGKLDGYALRUPIP.GSUTDLTAELAK.ASUEDINAAMKAAAEGPLKGILKY.DAP-----------------------------------------------IUSSDIUTDPHSSLYDAG---
DNDLAUTAULSGNRNFEGRISPDUKMNYLASPPLUIAYGIAGTMDFDFESDPLGDDSEGNDUFLRDIWP.AAEIEETIASSINREMFTESYADUFKGDDHWRSLPT--PEGDTFEWDPASTYUHKAPYFDGMPAEPEPUSDIKGAHVLA
----------------- ULDDALKYGSRAAKARFAVYIGPLGADTAATAREILANUPTPENAULLAVSPDDRAIEUV.GAD-----------------------------------------------UKGRGIESAAPLGUS------
--------- AGNITﬁYWKGYSEYHRDGVSDRLPRMLGTDAAGA&PLUTGAPUKDPETIﬂTﬁIRIGSPAwﬁNSﬁUEADDDSDG--------------------------------------------RFLﬁATDEEILAﬁYHLUﬁRTEGV
------------------- MAATQEE ] | AGLAEI IEE"JTGIEPSEUTPEKSFUDDLDIDSL.HUEIAUD EDK.G"JKIPDED----------------------------------------------LAGLRTUGDUUAY--------
- - - -RHYVGELVAGRDFTPDGETIEAAEVRDGDPSPDGAGVLTSARGIEIGHIFOQLGRKY TOAFSADVLGEDGKPLRELTMGES G - - - - - - - - - 0 oo o m e o e o e e m e e e e e s s e e e e e e e |GV SRLYAW I AEQQHDQLGLER
----GHATTHPIAGTRWHGﬁTEEEDVLLEKELLADEKEHAEHLMLUDLGHNDLGRUCRPGTURUDDYS.IEHY.HUM.LUST --------------------------------------------- UlGELAEDKTALDAUTAEFPAG
----------------- AULGSIEYAUTULKUPLIVULG.DSEGAUKATLSALDEGEUPSGFUHDIVERUTPSILLGRKAG-----------------------------------------------LSRUDEFEADHUN--------
------ GULDHRTALHLMRTGAAGUIUGYGSTSGUTTSDEULGISUPMATAIADAAAAHRElLDETGGR.UHULADGDIHSS----------------------------------------------GDLAKAIACGADAUULGTPLA
----------------------------------- MPDG.UKWFNAEKGFGFIAPEDGSADUFUHYTEIDGSGFRT----------------------------------------------------LEENDKUEFE-----------
----------------- GIDPYCNNFTTPRDALALALDQERTVTERQ I SRLASVARDEGDHLGEQFMOWE LKEQWEEWYAAMTT - - - - - - - - - - v o o0 o m o e o e m e m e m e s e s e e oo o e o - LMRTADRAGSNLFH- - - - - - - -
EMDS IFRTRETEVSSDVETTVYPRQLLSEIDGVYEGLENY IMIGASNREDMIDPAILRPGRLIMEIKIERPDAEAAQD IFSKYLTEDLPVHADDLTEFMNGD - - - - - - - - - 0 o v o e m e mm e e o RALC I KAMIEKYVDRMYAEIDDNRFL
DSWFPSLKIYNHNGDLYTSVDSELMLAYKESEVGDILHEGINEAG.TSSFTAVGTSYSTHDEPMIPIYIFYSMFGFDHTGDGLWAAADDMARGFVLGATAG ------------------------ RTTLTGEGLOQHADGHSLLLASTHNE
---------------- ISDPUWSSUALHRPAEFNKSHIPAFLAGEEPGNYIEUYPFUHSYEW.LLPDEERRRMLSEHGMAARG---------------------------------------------lKDURANTUPﬁFALGDYEWIL
------ PLSHUMAAKAUﬁLﬁEARDPAFDDYADDUADNADALADGFUKRDAGLUTGGTDNHIULLDUTSFGLTGRDAE.ALLDAG-------------------------------------------IUTNRNSIPADPNGAWYTSGUR
------------------ VONEFVHFQWRAQHEDLKTLPFPMYSDLKRELTAACEVLNADGWVADRATFE IMDPHMNEWVRFEWEWT - - - - - - - 0 oo o e m e e mm e m e m e s s e e s e s e e e e e - - - - AGSVWERNVDEWLR - - - - - - - -
----------------------- MPAGVDLEKETVITGRVVDGSGDAVGGAFVRLLDGSDEF.AEVVA.ATGDFRFFAAPG----------------------------------------------- TWRALSSAGHG- - - - - - - -
-------------- GGLPIGAELAUGATGDLLTPGLHGSlFGGNPUETAAGLAULKTLﬁAEDLUARAGVLGKTLSHGIEELG---------------------------------------------- FLVDKVWRGKGELLQAG - - - - - -
------------------ LEDITKDLNKLINUIKIVEDEEDNSUSHELALIKURADﬁTTHGDIIEAVNLFHAKUVDV.TES-----------------------------------------------LTIEATGTPEKLEA-------
----------------- TITAGSASDISDGAAAUIUMNKAKAEELGLTWLAEIGAHGUUAGPDITLDSDPANﬁIKKAITREG----------------------------------------------ITUDDLDUIEINEAFAAUALA
----- ADLLAALRRAVPATKGNTKRLASLGPLLNDLEARMVDENGEVMP ARGV E Y IELRGERP W PGYI.MGGFVP&DDEYGWYDTG-------------------------------------DLGYI.EEGNIVVCGHVKDVIIMAGR
------------- TWEEMGGMNLFFVWFGSEGESARLYVTRPELSGSLLPE I TR SLLOQLATDAGEF AVEERK I IDVDEWQKEKAGAG - - - - - - - - - - - - - - v oo oo oo s s s e s o e oo e oo - - - EITEVFACGTAAVITE- - - -
---------------- VWVYHGDDOAAHDSRLPYVLLG IDGSPASEVATSHAFDEASRRGVDLYALHVWIDVED IPPIGPTWEEQ - - - - - - - - - - - - oo oo o v oo m i i o oo oo s oo o oo - - - -EETGRALLAERLAGWRERYP - -
----------------- MY I LDPTLDERTWAPSLETFLNY IRKDGETVDKYWDIWERRRLAYEIAKHAESG I YAVIDWVKAEPAT - - - - - - - - - - o o o0 o e m e s m e s e e s e s e s oo oo o e - - CMSELDRQLNLNESVLERE - - - - -
-HLIDWKGNDWTPESGEKﬁﬁHPNSHlETPISDEPTL&PEWDDPDGVPISﬁILFGGRHKTTVPLITEAHDWDHGVFIGﬁTLGSED ------------------------------------------ TAAAEGKVETVYRRDPMAMLEF LG

- -ARARRSAEGAKARARA&SKAKGLGTNLSLPPKLLPSRESGRG.GAELFLCEGDSALGTIKA&RDA.iDAﬁFPLKGKPPN"JYGFPLNKARAKDEFDAIERILGCG"JRDHCDPELCRYDRILFASDADPDGGNINSSLISMFLDFYRP
------------ HAAYFDGTUEAYL.KRAADLPPAVGULUEYDAGDADKGKEAAHAUALDIAALKAKYL REDMPED IWANE - - - - - - - - - - - - - v oo v m it o s s e s e s e oo oo - - - - - -RRIAEETARNEGKPER - - - - -
---------------- MSDHEUKMUVLSTENLDESIKFYETLGFSLKFHDGA.FAALDGGﬁU.LALATPUDHPIPGKUUUG-----------------------------------------------IKTADUDAﬁAKEIEATG----
YﬁKVGKDISCNLGSLNIﬁKﬁMDSPDFﬁDTIEVﬁIHALTﬁVSDDTHITSVPSIEDGNNDSHﬁIGLGDMNL.GYL&REHIYYGSEEGIDFTNIYFYTVLFHﬁLRﬁSNKIAIEHG ----------- THFKGFEKSKYASGEFFDKYTDQWVWE
----------- GHMDF LHMLERSRLESKKEVEKTOAVTSNLEGALAGKWVEDKNYWHIGPSDHYAWLDDRKWAYWVRLEGRAFGEDWE - - - - - - - - - - - v o o h oo e e e s m e s s e s s o oo o e o - LHLEYHKLEVWDSPHNS ARG - - - -
-------------------- NLDATVUSAALTUDIUGDHLRSGGSIUNULPE.AKEGSUEﬁAIKAALSDWTAGDADFFGTRG----------------------------------------------ITINAUAAGRSAEDAYDG---
-------------- DMIGUNLSGUWKTVKAAUPHLISGGNGGSIILTSSUGGLKAYPHTGH.IAAKHGVUGLMRTFAUELGDHS--------------------------------------------IRUNSUHPTNUNTPLFMN---
--------- LTDLﬁEVHHGDYRDVIESGFDﬁVSSIGLTE.IGVHN.P&YFNFLKSKLHTGGLLLNHCIlHPDNHSﬁP.AGGFIDH------------------------------------------YVFPDGELTGSGHIITEADDVG
------------- FEPEHLTTLIEE.GIUPAUNDIELHPLLPDDELRDUHAKLGIATEAWSPLGDGSLLADPUITGIAEDHG----------------------------------------------KTPADULIRWHIDLGN-----
------------------- ﬁATESDRGNUIPUEITUYEDRSFTFALKTPPAAKLLLKAAGUDKGSGEP.KTKUAKUTWDDUR-----------------------------------------------EIAETKKADLN---------
------------------ LTGRKIIVDTYGGWAHHGGGAFSGKDPIKUDRSAAYAMHWUAKNUUAAGLAEHUEUDUA.AIGKAAPUG---------------------------------------LFUETFGSETUDPAKIEKAIG--
------------- IGPTRITTULGILKAYTTRUGSGPFP.ELFDE GﬁYLﬁKlGGEUGUTTGRﬁRRCGWFDAUIARYATRUNG------------------------------------------ITD.FLTKLDULSSLETUPUCVGY
-------------- ASADNIAWYLK.AGKKSIGPDKUNDLRHLRFFGDADGURRDMDRHRELIAPKFALUAEILEDRLGESK---------------------------------------------IASWTDPKGGYFUSLDUWPG--
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----------------- AUﬁALDKLAEDPPAKAHURKLA.AGAFHlHYMASALDGYﬁAAAD.U.TSEP.ATLLINADGDPUAS--------------------------------------------AADAMEKLUADLTKPUR-----
---------------- EELHTSCGDLTVLPNSPUUUPREUHMHLDLRSDNDELL&&ADﬁALRRRIAE&EIRAGUKUE.RKAHUWPG----------------------------------------HHIDPDGUELﬂRDﬁﬁNDLGIS--
------------- WAPSAGEPMLEALRALFEPIMTDTDDIEDGIG.PUELRL.GRDHNETUULDFPKRVUREPIPDEKFRYGFEIP-------------------------------------AALUR WVLRDEEPDWWYHNTIFLETRFR
--------------- KAGUANARLA.AAYEE"JFGSDHFAKLKADGAR"JDRPL'LI'I.I'ASTG"JKNPE-DTLYVIELUAPNTUNTMP- S s e e e e e e e e e e i e e e s i s i s ie s s s s e s o - - cEKTLEAVADHGEITEN- - - - -
---------------- KRTGELAAAIDDQFGSFDKFQAQF TAAANGLOGSEGWAVLGYDSLEGRLLTFQLEMDQQANYRELG I TP - - - - - - - - - v oo m e e m e e e e e s e e m e e e s e e e e e - - LLOVEMWEHAFYLQY KN - - - -
---------------- HvAVELAKAMGADYTVLSQSLKKMEDGLRLGASAY YATSDRPETFDOKLAGSFDLILNTYSANLDLEAYLGE - - - - - - - - - - - - - oo o oo s e e oo o e e e e oo oo o - - - LLKLDEALVYELGLFPEHPMEWE -
----------------- DDDDDDTD111DDTTDTDZDD111DD1DD11DD1D111DD2111D2ZDD1DDD1D1ZDTDTDDD-----------------------------------------------D02211111DDDDDDD-----
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SF50: Full Length Sequence Alignment of All PUPylated Proteins Using Clustal W Algorithm (Part 6 of 7)

Locus Tag

(MSMEG #)

25 d G
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SEFS50: Full Length Sequence Alignment of All PUPylated Proteins Using Clustal W Algorithm (Part 7 of 7)

Locus Tag
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Gene
Object Locus Product Name Genome Scaffold

SF51: [Mn] Superoxide Dismutase D Tag .
(GI 118469767) 637020125 Ru3sdd [S;JSESRSSQDEDISWMSE Mycobacterium tuberculosis Hi7Rv | NC_000962

637110450 DIP2261 Iifﬁf‘;:ze superozide %?ggemmmm diphtheriae NCTC g0 gpanss

. B37522584 | PPALE1E superozide dismutaze [WinFe] | Propionibacterium acnes KPALT1202  HNC_008085
Slte 1 . HHATYVK+243 G V I JDAIAK 637572630 nfallll putative superoxide dismutase | Nocardia farcinica [FW 10152 MNC_ 006361
f38090502 | FHAL ro04009 superozxide dismmutase Fhodococcus sp. RHAL HNC_ 008268

633101021 FRAALA33T Superozide dismutase [Fe-2a] | @ 1o i 4CN14a NC_008278

Slte 2: NLSPNGGDK+243PTGELAAAIDDQFGSFDK A39744537 | NMEMEG 6427 ET&E;;SSS}]]}EI’E;ﬂdE distriutaze Iycobacterivm stnegratis WIC2 155 | NC 008594

Actinomyces odontolyticus ATCC

641056291 ACTODO 00947 | hypothetical protein NZ_AAYIN2000004

17952
putative Fe DvIn superozide Arthrobacter nitroguajacolicus
641219556 pALl.014 dismuiase Ruetla plasmic pAL1 T 009453
. . . . o streptomyces grizeus griseus NERC

Red arrows indicate PUPylation site on Msm (MSMEG) 641600770 | SGR 4906 | Fe-Zn-superoxide dismutase | 13350 NC_D10572
B42450153  MWIDEAFT 0558 | Superoxide dismutase licrococcus uteus NCTC 2665 NE ABLOO1000003
f42550302  KEH 00400 superoxide distnataze Kocuria rhizophila DC2201 N 010617

100 " 110 120 130

50 W
A THVEG

639744837 . MIMEG 6427/1-249 PHI PG P-——Tiz-—ELAAATDDOF

25 Bvw3B46/1-2409 PHI i E IL PG P———Ti——ELAAAT F
B37572630.nfal210/1-249 PHI PG P-——Wiz——ELAAATDDOF
B3T5ZZ5064.PPALB1E/1-249 PHI PHGEERE ———EGN-ELARATREFF
E41056291 . ACToDO 0D0967/1-249 PHI FEGASRE———EG——ELGAATDEFF
642589392 .KRH 00400/1-249 PHI I PEG P———Ti——ELAAAT DH
642450153 .M1lutDRAFT 0558/1-249 -MTE PHISART P-——Te——-ELARATREYF
641219556, pAL1.014/1-249 —MTE PHISART P-———EG——ELAAAT F
38090592 .RHALl ro04009/1-249 PHISGET 5 1 P-——TG-——-ELAAATRROFGGFRAFRINH
637119450.DIFPZ261/1-249 PHI I P-——Te-—-ALAEATAEEFGAFEEFEDH
E41699270.35FR 4906/1-249 PVINPQITI D i A PLAADG?GILADAITESF FEFRS

638101021 .FRAATE337,/1-249 PIII I TLAFIL P——-DEV—-LGEATITTDFGRFRAF

Quality/1-249
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Selection Object T Product Name ﬁ; Genome
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(GI' 1 1 81 7301 O) 642580378 || KRH_D0260 reductase (EC:1.1.1.274) 47faa D220l
. Streptotmyces
3770832 | BC0OAS5] oxidoreductase ITaa coelicalor A%C2
2.5-didehydrogluconate reductase Ataphvlococcus aurens
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6375731098 nfad7al (EC-1.11774) 283aa 10153
a 2,5-dileeto-d-gluconic acid Corynebacteriim
v £43194032  CORAROOOL 1951 reductase a 158aa B ———Tr
probable 2, 5-diketo-Dr-gluconate Fhodococcus sp.
633091171 || RHAL ro04589 reductase (EC:1.1.1.274) 38 pHa
. . Iy obacterium
. . . . 643050995 | WtubT1_ 010100017522 | hypothetical protein Sfaa .
Red arrows indicate PUPylation site on Msm (MSMEG) tuberculosis T17
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SF53:

30S ribosomal protein S17
(GI: 118171465)

LVEILEK+243AK*

Red arrows indicate PUPylation site on Msm (MSMEG)
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Product Name

353U ribosomal protein 317P
(TGt ertm)

353U ribosomal protein 317P
(ThGtert)

S8 ribosomal protein 317P
(T0AGtert)

S8 ribosomal protein 317P
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353U ribosomal protein 317P
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338U ribhozomal protein 317P
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S8 rihosomal protein 317P
(MG termm)

S8 ribosomal protein 317P
[ IWGtertm)

55T tibosomal protein 317F
[ IWGtertm)

338U ribhozomal protein 317P
(ThGtermm)

338U rihozomal protein 317P
(MG termm)

Salt tibosomal protein 317F
(TMGtert)

Salt tibosomal protein 317F
(TG term)

100

AA
Seq.
Length
Bdaa
Q8aa
Qlaa

105aa

93aa
P8aa
136aa
BPaa
P0aa
93aa
Plaa

D5aa

Genome

Actinomyces odontolyticus
ATCC 17082

Arthrobacter aurescens TC1

Corynebacterium efficiens
Ta-314

Franlda alni ACH14a

Kocuria rhizophila DC2301

Mlicrococcus luteus NCTC 2665

IIvcobacterium smegmatis G2

155

IWIycobacterinm tuberculosis
H37Ew

Mocardia farcinica IFW 10152

Propionibacterium aches
KEPA1T1202

Fhodococcus sp. FHAL

Salinispora tropica CHBE-440

Streptomyces coelicolor A3

Batch’

30
30
30
30
30

30

30
30
30
30

30

70



Gene AA
Selection Object Product Name

M: 308 ribosomal prOtein S6 = - 35U ribosormnal protein 6P Ii%ih Actinoroyces odontolyticus ATCC
(GI: 118171449) e ki

Genome Batch’

26

=

(IMGterm) 17982
551 ribosomal protein 36P

639691951 Arth 4120 MGtenmd 101aa  Arthrobacter sp. FB24 26
g pen | St G
641246149 Franeanl 7312 ?&}f&;ﬂfﬁmﬁmmm 6P| 10%aa  Fraslda sp. EANIpec 2
£42501745 KRH_23300 (Slﬂjgfggfl;malpmm 6P 10las Kocusia thizophila DC2201 26
D G GTVDK—|- 2 4 3VDIW GR 642451253 MGDRAFT 1642 fﬂéﬁ;ﬁm protein 56F 1 01aa  Micrococous luteus NCTC 3665 26
635745204 | MSMES, 6357 (SIiILIIGr:;zIsl;malprutejn SF g Eﬁnbacteﬁum smegmatis MCZ |,
637025222 RS &sli}llgzggzi;malpmm S e Eactmmmberculusis 26
637578151 nfasS5720 ?ﬁﬁ;ﬂfﬁmﬁl protein S6P 95aa Mocardia farcinica IFM 10152 6
e e GRS e fmmmna
638090015 RHAL ro03432 (SI%JGT;%M protein S6F 05aa  Rhodococcus sp. RHAL 26
. . . . 640476323 Strop_4556 inmosomal proten 86 pges Salinispors tropica CNB 440 1
Red arrows indicate PUPylation site on Msm (MSMEQG) o Eslﬁlgﬁgmmsap | R —
10 20 a0 “IJ an B0 70 an =l 110
639745294 M3IMEG 6897/1-110 2 -——————-- 2 2 2 = SELDROLNLNESVLETEVLETDEH-——————————
E37025222 .Rw0053/1-110 2 2 2 A P ATV ELDROL SLEESVLETEVMRTDEH——— ————————
E37578151.nfa55720/1-110 L BT VAYIDL TAS P ATVNELDROL CT, NES VL, ETEVLEHDE - ———————————
638090015.RHAL ro03432/1-110 2 ; BT, DROT, ST HES VL ETE VLR ——— —————— — ——
641245149 . Franeanl 7312/1-110
640476823 .3trop 4556/1-110 2 T2 ) 2 2 BT, DEOT EL B v BT TR PR R ————— —— — ——
37268162 .3C030064/1-110 =] AREAVVEELDEOMILBES VLETE VL H-PEMH——————————
637119482 . DIPZZ91/1-110 , 2 E  FEEE T YA VYL TCESATVLELDE VL NLUD S VMETE VL BeD ————————————
639691051, Arth 4120/1-110 [ ——
642591745, KRE 23390/1-110 : . . : PEEQKIHEE-—————
£41056088 .ACcTODD DO764/1-110 —-———————- 2 PI.EL ___________
42451253 . MIutDRAFT 1642,/1-110--—-MRAF¥ELMYL IDPEVDERTVEETLEEELEVV THAGG TV N IDVIGRERTAYE IOEESEA IV VW NF OSEFAAT OEL DR LN LNET ILRTE I IRFEE QK I TAE——————
B37522969 ,PPAZZ30/1-110 i : ) 2 TR TME TRV TIRE F TH-— — — — ——— — — —

tuality/1-110



SES5: S0S ribosomal protein L11
(GI: 118473904)

VAK+243VTWDQVR

Red arrows indicate PUPylation site on Msm (MSMEG)

10 20 30 40 a0

639739885 . MSMEs 1346/1-180
E37025826. Rv0640/1-180
639801749, 22ur 2985/1-180
637577689 . nfa51150/1-180
637351347 .CED487/1-180
642589949  KRH 05850/1-180
641244909, Franeanl 6061,/1-180
642807087 .33PEY 010100018641/ 1-180————————————————————————————— MEPP TQAG
B3T7522631.PPALRO0/1-180 0000 mmmmmm e Mp AP
642450674 . MIutDEAFT 1074/1-180 2 —————-—————————— MAP TQAG
641056506, aCcTODD D1182/1-180
E38088564.RHAL ro01979/1-180
640476194, 3trop 3937/1-180

————————————————————————————— MAF G

ouality/1-180

70

FAPPVGPAL
PAPPVGEAT
FAFPFPIGPATL
FAPPVGPAL
PAPPWVGPATLG
FAPPVGEPAL
INAGKATEAPPVGEAL
FAPPVGEPAL
TEPAPPVGMATGE
FAFPFPIGPAL
IAAGAATPFAPPVGEAT
FAPPVGEPAL

o
—L‘JI{IF TL PAﬂPAP PW&PAL

G G Gr Gr Gy dr Gr Gy qr 4p Gy G 4p

Selection

N EHE A EE MR E

&

Gene
Object
D

641056506
H30501749
637351347
641244009
642585040
642450674
G30730885
637025824
B3TETTEE
6375232631
G38088564
640476194

B4 2507057

ACTODOD 01182
Adr 2965
CED4E7

Franeanl 6061
KRH_05850
WIDEAFT 1074
MEMEG 1346
Fx0640
nfas1150
FPA1E00

FHAL ro01979
strop 3937

SEPET_010100015641

100

H H H H H H H H H H H H H
- - = B~ - - =~

Product Name

LAU ribozomal protein
L11IP (IMGterm)
L& ribozomal protein
L1IF (IMGterm)
LU rihasomal protemn
L1IP (IMGterm)
LEU ribosomal protein
L11P (IMGterm)
L5U ribozomal protein
L11IP (IMGterm)
L5 rihosomal protein
L1IF (IMGterm)
LEU ribosomal protein
L1IP (IMGterm)
L5U ribozomal protein
L1IP (IMGterm)
L& ribozomal protein
L1IF (IMGterm)
LaU ribozomal protein
L1IF (IMGterm)
LAU ribozomal protein
L1IP (IMGterm)
L5U ribozomal protein
L1IP (IMGtermm)

LU rihasomal protemn
L11P (IMGtertn)

110 120

AA
Seq.

Length
143aa
143aa
150aa
144aa
143aa
143aa
142aa
142aa
144aa
143aa
144aa
143aa

144aa

Genome

Actinomyces odontolyticus
ATCC 17982

Arthrobacter aurescens TC1

Corynebacteriam efficiens
¥3-314

Franlda sp. EANIpec

Kocutia thizophila DC2201

Micrococcus lutens NCTC
2605

Mycobacterium smegmatis
T2 155

Nycobacterium tuberculosis
H37Exr

Mocardia farcindca [FI 10153

Propionibacterium aches
KPal71202

Fhodococcus sp. RHAL

Ralinispora tropica CHE-440

atreptotovees sp. SPBY4

'140 150

Batch'

7
7
T
T
7
37
7
7
7
37
7
7

37

72



SF56:

Gene L AA
Selection Object Locus Product Name

Acetolactate synthase 3 regulatory subunit e madem |

acetolactate synthase, sroall

Genome

GI . 1 1 8470606 641056040 | ACTODO 01625 | subunit (EC 2.2.1.6) [701aa | ACHROMYCES odontolyticus
o ATCC 17982
(M Gtern) _
acetolactate synthase, small
639600355 | Arth 2533 subunit (EC 2.2.1.6) 17022 | Arthrobacter sp. FB24
[ IWGtermn)
acetolactate synthase, small . .
- i Corynebacterium glutarnicum
639302212 | NCall223 subunit (EC 2.2.1.6) 172aa ATCC 13037 (Kilasato
(IMGterm) ATLC 13032 (Kiasato)
acetolactate synthase, sroall
638102502 || FRAALS850 subunit (EC 2.2.1.6) 17433 | Frankia alni ACN14a
(IMGtermm)
GFNIQSLAVGATEQK+243DMSR sceohcat sy, sl
642500392 | KRH_10220 subunit (EC 2.2.1.6) 16933 | Kocuria rhizophila DC2201
[ IVGterm)
acetolactate synthase, small
642449804 || WIWDRAFT_0307 | subunit (EC 2.2.1.6) 16933 | Mictococcus luteus NCTC 2665
(I Gtern)
acetolactate synthase, small NIycobacterivim stmegtnatis MC2
639740870 | WSWEG_ 2373 subunit (EC-3. 2.1 6) 170aa 155
acetolactate synthase, small . .
(37028256 | Rr3002c subunit (EC 2.2.1.6) 165aa g’g‘?gba“mm tuberculosis
v
(IMGtermm) _
acetolactate synthase, small
637576797 || nfad2310 subunit (EC 2.2.1.6) 16733 | Mocardia farcinica IFW 10152
(IGtermm)
acetolactate synthase small Propionibacterium acnes
637522131 |PPAL373 subunit fragment Slaa XPALTLA0
acetolactate synthase, sroall
638003069 | RHAI ro06487 subunit (EC 2.2.1.6) 167aa | Fhodococcus sp. RHAL
[ IVGterm)
acetolactate synthase, small
640473503 | Strop_1234 subunit (EC 2.2.1.6) 16933 | Balinizpora tropica CHB-440
[ IWGtermn)
acetolactate synthase, small
. . . . AI7AROTED | BCO5513 subunit (EC 2.2.1.6) 174aa | Streptomyces coelicolor A3
Red arrows indicate PUPylation site on Msm (MSMEG) i)
10 20 a0 40 ' a0 &0 70 a0 an 100 110 1z

639740870 .M3MEG 2373/1-180 -M3NETE PiGVL IV SWE I QEEIEIES
EITOZEZ56.Fv3002Ze/1-180 -M3-—-PK PGVL IVVSAE I CID S
B37289789.3c05513/1-18q0 -———- NTEGVL IVVSWE I

638102502 .FRAAT,5850/1-180 -MT—--- PGVL IVVAWE I
640473503 . 5trop 1234/1-180  ——————- PiGVL IVVHAESSPL I

637576797 . nfad2310/1-180 “M3-——--3 PEVL I

380093069 .FHALl ro06487/1-180 -M3—--T3 PGVL I
6306090355, Arth 2538/1-180 ——-—- PGVL I

642590392 .KRH 102Z0/1-180 ----- PiGVL I

42449804 MIutDEAFT 0307/1-180---—-

EII0ZZ212 . NCgllZZ23/1-180 MANSDVT

E11056949
B37322131.

quality/1-

LACTODD O1625/1-120

————MTH

FPA1373/1-180

180

Batch’

7

23

7

7

73



SEFS7: Acetyl-CoA acetyltransferase Selcton it Loces Proucttame o Geome paton’
(GI: 118170768)

AAAAWK+243DGVFADEVVPVSIPQR

Seq.
D Length
(39690800 Arth_2986 ?E??;I'ET‘ETCﬂYIMSfm“S 903 Arthrobacter sp. FB24 3
acetyl-Cod acetyliransferase Corynebacterum
543192453 CORAMODOI 0332 \pesy 5 g 40288 || iy colatum SKA6 3
641230073 Fransan] 1044 E‘E?ﬂfﬁ;‘mﬂm‘ﬁmse i04an  Frankia sp. EANIpec 3
642580501 KRH_02360 E‘E??;lfﬁfmﬂmmfm” 30faa Kocuria thizophila DC2201 3
etyl-Cod acetyltransferase Micrococcus luteus NCTC
642451990 NIWDRAFT 2366 ar 402aa 3
et e - (EC:2.3.1.9) 2665
acetyl-Cod acetyliranszferase Wycobacterium smegrmatis
£30743352 MSMEG 4920 (EC23 1.9) Hlaa e 3
acetyl-Cod acetyliransferase Wycobacterium
643049210 MubT1_010100007932 cocl™ s, 38%an | LR 3
637573608 nfal0750 E‘Eglfﬁfcmﬂm‘;fﬂaﬁ e e E
438088210 RHAL ro01623 ?E??;l'fﬁ}c'amﬁm"Sfmse 397aa Rhodococcus sp. RHAL 3
acetyl-Cod acetyliransferase Salinispora tropica
640475865  Strop 3610 (EC2310) I9%an ST 3
637260675 | SCO5300 ?E?%I-ET%;CEWIMSfmSE 40143 it;’e;tum?ces coelicolor 3

Red arrows indicate PUPylation site on Msm (MSMEG)

B40475865
637269675,
B41239973
B39743552.
E43049219,
637573609
g3g088=210,
B3969050%
B43192453,
B4=24519590,
B4=2589591,

Quality/1-

421

1a0 170 180

.8trop 3610/1-421 IiWDCCSMGE RHGSTEGT G
SC0B300/1-421 GLTDEFEDIAMGE G
.Franeanl 1044/1-421 LTCGEDOVEMEGT =
MSMEZ 4920/1-421 GLHDWVETDOEMGAL G
MtubTl 010100007932/1-421L GLHDWE T DO EMGAL G
.nfalld750/1-421 GLHOIFTDAMGLL G
RHALl ro0lA23/1-421 GLODAFTES SMGAL e
JArth Z986/1-421 FDGEOSMGL =
CORAMOODOL 0332/1-421 FDEVSMETL G
M1utDRAFT 2366/1-421 LSHEAMGEL LARADSEGVEE G
KRH 02360/1-4Z21 ELQT EMSEL LAGRACONGYE G

A

74



SFS58: Acetylornithine aminotransferase o S| L S| cme oo

Seq.
ID Tag Length

(H'118472927 tamate-1-semial — Actinomyces
( ) 641056098 ACTODO_00774 (géuc : 4t§ é)S(IMGfggfe 2 1-aminomutase | yee | dontolytious ATCC | 15
T 17983
acetylornithine aminotransferaze (EC Arthrobacter s,
A396589310  Arth 1499 26.1.11) (IMGterm) 42faa FB 14
acetylornithine aminotransferaze (EC Corynebacterium
LRIl (e 2.6.1. 113 (IMGterm) A02aa || ficiens Y5314 =

acetylornithine aminotransferase (EC
2.6.1.11% (IMGterrmo)

AGVLGK+243TLSHGIEELGHPLVDK 642500043 | KRH_15540 iﬁéﬂ?ﬁﬁ??ﬁ?ﬂlwmm 411z w 14

=]

638101870 FEAAL5205 413aa | Franlda alm ACHNI4a | 14

3]

FC:2.6.1.17)
642451771 MItDRAFT 2149 méﬂ‘:’;;z;f?;g?ﬁ”?ﬁme 428 P;I”C—C{%':ggggs luteus ||
610747233 MSMEG_1773  aminoteansferase (EC 2.6.1.-) (IMGterm) | 300a | SicObClErlin 1y
657026873 | Rvl65s oD (Mt e |
637574487 | nfal9300 a;?ﬁ?;?ﬁ%ﬁinngtmmfmse 22 403aa Nmiﬁa{gj?;;mma 14
637522104 PPAL34T a;?ﬁ?;?ﬁ%ﬁinngtmmfmse (EC 39833 z—p—éﬁe?giiﬁ%g 16
633087540 | RHA1 ro00953 éFgf}Tﬁgﬁzﬁgmsmse(m 00aa mawf;p—wms 2. |14
640474161 | Strop_1891 éFgf}Tﬁgﬁzﬁgmsmse(m 419 SOOI lopica

" . Streptornyces
Red arrows indicate PUPylation site on Msm (MSMEGQG) s SR S e gesgies
330 340 350 3e0 370 380 390 "-ll:ll:l 410 4z0 430 440 450

GLGGGLPIGACLA?G—AIGILLTPG——L F PVCIAAGLA?LKIL DLVARAGVLGETLSHGIEELGHEL——WD GRGLLOGIVL TV ————————
GLGEGLE IGACLAVG-PARETLTEPG——L FGGHNPVCAAAATAVLEVLAIDGLY FEAEVLGRILEHGIEALGHEL——ID GRGLLLGIATTA-——————~
GLGEEFP TEAT T FGPEISSLLTAG—— F& P?AIAAALAILHAIES EVLDNYRANGENLRIFLAANWDG———-WTEVRGEGLLIGFDLDA - ——————~ DIAPANVTAGL
GEGFPIG FGIDW3GILAAG—— Fi PLACAAALA?ISIIES DLLTH?RQIGTLMSTALPEIHPR———ITE GTGALLGYOFDS———————- DIAADLY.
GLGEGFPVEALLTAGEEVIGLL GAG—— F& PLAAAAGLAILTAIED GLLENARRVGERLARCLEAVEG————-WIENROTGLL IGYDLEC———RGDDDAWACRLYS
GLGEEVE IGATVCWGPAVIGLL TAG—— F& PLAIAAGLA?L EDEGLLGHVRAAGEAVAATLEDLEE ————WAAVRGHGLWIGYDLADE TGPAPAGGLAF ANV AAGT EAGH!
GLGEGELE TEAVLACG— LTPiz—— FEGHNPVCAAAATAVLEETD OEDLLAHYESWERRLADGIATLERPL——ID EAGLLLGIVLTD-——————— H?IGE?EA E&

GLGGGMPIGACIAIG— FGPiG—— F& P?CAIAALA?L DLISRADTLGERILSAGIEGLGHEL——ID FAGLLLGIVLTO-———————~ DWAPAWVE EA

GLGEELPLEAC TAFG—F LEPG——3 F PIICAAGLA?LS IAGTGLLDHVERWGEACLERGTIOALNHPL ——WAEVRGAGLLLGIVL TA-———————— PVAA?IVEAL EAGF]
GLGGGLPIGAI?AFG—P LEPG—— FGGHNPVACAAGLAVID Y LADWERLGERIRDGYVEALGHPL ——W3 EAGLLLGIVLTG-———————— PLAP QYO izA 0]

EIVTLZZIT . MIMEG 3773/1-537 DEIVE
B3T0ZE873 . Rvl655/1-537 DEITE
EITEE9310.Arth 1499/1-537 -—IVE
E37522104.PPA1347/1-537 -—ITFP
642590943 . KRH 15540/1-537 -—QFFP
642451771 MIutDRAFT 2149/1-537 EPVVE
637574487 . nfal9300,/1-537 AGIVE
638087540, RHAL ro00953/1-537 VGIVE
640474161 . Strap 1891/1-537 EGIEF
641700340, 33 5963/1-537 QEFVER

638101870.FRAATLSZ05,/1-537 AGFWOF GLGEELEP TGACTETIG— LEPG——D FGGGPIVCAAATAVLDTT GLLDHATRLGDRLAAQTVAAGTIPG— W IGVRGVGLHWEATIELDG-———————— PFAPAVET.
E37352403.CE1529/1-537 EG¥TE GLGGGLPIGACLAIG—EAAKLFGPG—— FGEIP PAVLEVID—EEFCADVARKGELFAEQLRGYAG————-WADWRGRGLMLGYYLD O———————— P?AKQA?TAGFEIELI
EQIDEEDQE.ACTODDLDDTTQfl—53T ADREI GEGMPLAAVAGRADNMDLLAPTGE VoA SGNEL AGLRIL—ELAD G?IDR?HAIAQEISTI?SDALIAAG?AHRL RTGILFS?MFGEAAASSG?YDIDQAHAQEAW Fl

Quality/1-537




Gene

SF59: Aconitate hydratase 1 ot By | g

(GI: 118471676)

K+243DIHNY VEQNHPTPETK

Red arrows indicate PUPylation site on Msm (MSMEG)

630741619 MSMEG 3143/1-967
BITOZ6687 . Rvld75e/1-967
642590797 . KRH 14150/1-967

642451788 .MIutDRAFT Z166/1-967L

630689450 Arth 1644/1-967
637576039 . nfa34830/1-967

BAB093787.RHAL ro07207/1-9867

637664770.9k0960,/1-967
B37521809.PPALOGL/1-967
EIBOOEY8 1. FRAATZ064,/1-987
640475312 . 3trop 3062/1-967
BITZT0Z79.3C05999,/1-967

ouality/1-967

=

630659459 | Arth_1644

=

G37664770 | k0269

=

A38008781 | FRAALI0G4

=

642590797 KRH_14150

=

642451788 MIWDEAFT 2166

&

639741619 | NWEMEG_3143

&

637026687  Rwl475c

=

637576039 nfa34830

=

637521809 | PPALOG]

=

638003787 | RHAL1 ra07207

=

640475312 | Btrop_3062

=

G37E70379 | 3C05909

330 340 350 JE0 3270 3an 390

LIL AT AR PVE
LRF Y AK:2 PEF

LATL

m ™ /™3 /g ™ m mM Mg M3 ™ ™ 0o

Product Name

acomtase (EC 4.2.1.3)
[ IWGtertn)

acomtase (EC 4.2.1.3)
(I Gtertn)

acomitaze (EC 4.2.1.3)
[ IWGtertn)

acontase (EC 4.2.1.3)
[ IWGtertn)

acontase (EC 4.2.1.3)
[ IWGtertn)

acomitate hydratase 1
(EC4.2.1.5

acomitaze (EC 4.2.1.3)
(TGt et

acomitaze (EC 4.2.1.3)
(TGt et

aconitase (EC 4.2.1.3)
(ThGterm)

acomitaze (EC 4.2.1.5)
[ IWGtertn)

acomitaze (EC 4.2.1.3)
(ThGtertm)

acontase (EC 4.2.1.3)
[ IWGtertn)

AA

Seq.
Length
036aa
038aa
027aa
93523
900aa
043as
943as
933as
§88aa

934aa

944aa

004aa

SVDES-LE
APHSFL W E
TGHI 0L WE
EADAS———-AVTEDFDAEGPA

Genome

Arthrobacter sp. FB24

Corynehacterium jeiceium K411

Frantda alni ACH14a

Kocuria rhizophila DC2201

Nicrococcus luteus MCTC 2665

Nycobacterium stnegmatis MC32

155

Nycobacterium tuberculosiz
Hi7Ew

Mocardia farcinica [FIWV 10152

Propionibacterivm aches
EPALT1202

Ehodococcus sp. EHAL

Salinispora tropica CHBE-440

Streptomyces coelicolor A3

39
39
39

39

39
39
39
39
39
39

39

440 4!

PVSLSFADDGARD——MR]
FGOLTFANDDVATDETVI
PSIDATDEQDPQDAPR]
PPSFTIADSHTTETAR?]
PAVLSFADDDAV-——-1]
PAALSFADDEAVD———Vi
QTAGTPAIAADAKGH———H

IVLANAAECE le

A

PALAFADKPSDAP-ISV]
PANEW IDPADAP-RDLT

76



SE60: Acyl carrier protein
(GI: 118471527)

& |®

B ® E

TVGVVAYIQK+243LEEENPEAAAALR

=

& FE ® EE

Red arrows indicate PUPylation site on Msm (MSMEG)

10 20 a0 40 a0

630742770, M3MEG 4326/1-129 —-—————mm————— ITAGL
637027468 .Rv2i44/1-129 00— ITAGIAEIT FIEPSEITFE
638087787 RHAL ro01200/1-129 ———-—---—————— ITAGLAEII FIEPSEWNTI
637574160, nfalele0/1-120  ——mmmmmm - IVEELGKII izIEPSE

E39E01231.AAur 2437/7/1-129 —————m—mm——— - ILAGLAEIVNEELGLATEAVEL
642590449, KRH 10770/1-129 —————-————————— ILAGLAEIVNEETGLETEAWOL

II zIEP3EWTIE

642451314 . MIutDRAFT 1698/1-129-———-------—--—— ILAGLAE IVNEETGL EW QP
638102324 .FRAATLSETO0/1-129 - ILAGLAVIL AGVIEFE F
640475629 . Strop 3380/1-129  ———————mmmm - I.GL I AV TE AE
B3T7Z66624.3C02389/1-129 0 ————————m————— IWVAGLAEIVNE IAGIPWEDVEL
63T52173Z.PPAOOBEZ/1-129 - MAT ILAD IV IIG‘J’IQSi;’IL
639303183 . NCgl2174/1-129 MDFNDEAASENAVETGAEGENWEFASWAETL GEISAE PESEFTERLAWS

Quality/1-129

Gene
Object
D

630801231
639305183

638102524
A42500449
42451514

639742770

G37027465
6375741460

63754173
638087787
640475639
A37266624

Locus
Tag

Adur 2437
Miigl2174

FRAALSATO
KRH 10770
MtDRAFT 1693

MENMEG_4326

Rariid4
nfaldlal

FPA09E2
RHa1 ro01200
Strop 3380
SCo2380

70

Product Name

putative acyl carrier protein
acyl carrier protein

acyl carrier protein (pattial
tratch)

acyl carrier protein

phosphopantethemne-
hinding

acyl carrier protein

acyl carrier protein

acyl carrier protein
acyl carrier protein

acyl carrier protein
phosphopantetheine-
hinding

acyl carrier protein

LAGL
IFEAEIN

W

W3
W3

W

&laa
&laa

&laa

00aa

115aa
2%aa

8laa
103aa
THaa
Bdaa

gn QD"F
I0KL

IOEL
WoEIQFKL
I0KL
WIFIAN
WHNEIDN
WDE IDG

4

EENPEAAAATREKFAADO
EENPEAAQATRAKIESENEDAVANVQARLEAESK
EGGADAEAVEAKLEAAKNDEE
ENADAAAELKAKFDAE-———————————————-

Genome

Arthrobacter aurescens TCL
Corynebacterium ghitarnicum ATCC

13032 (Kitasato)
Franlda alni ACH14a

Kocuria rhizophila DC2301

Micrococcus luteus NOTC 2665

IIycobacteriumn stnegrmatis IWC2
155

Iy obacterium tuberculosis H37Ew
Mocardia farcinica IFM 10152

Propionibacterivm acnes
KPAL1T71202

Fhodococcus sp. EHAL

salitdspora tropica CHB-440

atreptomyces coslicolor AT

100 110

Batch'

32
34

32
32
32

34

32
32

33
32
32
32

7



SF61: Acyl-CoA synthetase -
(GI: 118470672) Slocon  Opiect | 218 Product Name MSet oo paen

putative fatty-acid--Cod ligase

G3BL03179 FRAALGSI & athetasey (FC6.2.1 26 | 0o Frankia alni ACNI14a 11
630743857 MSMEG 5435  acyl-Cod synthase 545aa ﬂg&”‘fg;tmm smegmalis |
Llycobacterium
637026210 | Rwl013 acyl-Cod synthase 544aa tuberculosis Hi7Ry 11
NVVVLGPGSIPK+243TPSGK Nocardia farcinica IFM
637577464 | nfad8910 acyl-Cod synthase 547aa 10157 11
635092275 RHA1_ra05693 fé”c}?gbzlef?l'cm synthetase 54923 Rhodococcus sp. RHAL | 11
640476406 Strop 4144 | AMP-dependent synthetase and ligase | 56laa gﬁiﬂ%ﬁ tropica 11
tative MEPS-type-1 PES fusion streptomyces griseus
- 71: . . 641694579 SGR_278 prulatd 418528 2 11
Red arrows indicate PUPylation site on Msm (MSMEG) — protein griseus NBRC 13350
470 430 490 500 510 520 530 40 550 se0 W s 530 590 600
£39743857 . MSME 5435/1-4231 C FEVEGVREPCAVAVEL —AGHSR—IFA‘IA::.ib\lPAE:I IH@.r PRmGPzIIP SLwWTo-———————————————————————
637026210, Rw1013/1-4231 C RV DGYRPGCAVAVRELD-AGHSIR-ESFAVEA FEDPLE HO PRIV LGE IF Tvyr----—————————————————————"
E41694579,35R 278/1-4231 I PGLPSGAP AV ST PV TG AE RV W EWVEPWARPAREASEVLERVAARY -==-WLALPPGAFE RRLERERFEEGVFGAGERRAGEP GAGEVAAGA LGS
E37577464 ., nfa48910,/1-4231 C FWaGVRPGNAVAVELN-AGOER-ESFA NAEAR RDI iz PRTWAVLGPGALPRTS S GRELERAL TAAHLE-————————————— === —————————
E38092275.RHALl ro05693/1-42310¢C FTWAGYRPGNAVAVELD-ACOER-ESFAVA RI HE PR'I"H-L‘.’LGPinP N ---—-————-———————————
£38103179.FRAATAS3D,/1-4231 s Ei=. G'rI\]I‘.r PRPGQLG FLAVA PAATLGYIPHVWLYVLEE PRTPSELOBRAEARRFFARP—————————————————————————
EQDQTEQDE.Strnp_4144f1—4231 L WGATGLSPSRCWISAPE ERAG——VLLLY¥EGGRRGHWEES AYHTLRSRLYEPREWREFAWG——————— SREL IO RDMWORLOEGTLEAS IVEPEVRPA——————————

ouality/1-4231

78



SF62: Adenylosuccinate synthetase

(GI: 166232470)

VGSGPFPTELFDEHGAYLAK+243TGGEVGVTTGR

Red arrows indicate PUPylation site on Msm (MSMEG)

630739313 . MSME: 0759/1-810
37025530, Rw03572/1-810
638103303 .FRAAT.6E60,/1-510
640472400, Strop 0133/1-810
637577951, nfa53730/1-610
638092133 .RHALl ro05551/1-810
641697728 .36R 3404/1-810
637522738 .PPA1994/1-810
642589557, KRH 02020/1-810

642449757 . M1IutDRAFT 0174/1-810 GEVVL

6306BE319.Aarth 0O522/1-510
641674207 .cul780,/1-810
641056335, ACTODO 01011/1-810

Cuality/1-810

600 610 =

DEAWNLT
izE TWLL
VW LL
GIT‘.’LL
zETWLL
izETWLL
FEVWLE
FEVWLE
DEVWL

FE VL
zERWL

GIT‘.’I.F

Lo S R = N A TN = A o T = N A L = A = R = B

O

]

B30

VizP
Ercss
GEAATGAGIGE
izIizF
GEACVEE TGP
e

zIGE
izIizP
iZAGTGE
GEACVGAGIEE
GEAATESGIGEE
GEAAVEAGIEE
GEACTGAGTEE
TAAGAC

Selection

B EEEEHEE A E & ® E

[=]

Gene
Object
1]

B41056355
B39655519
B41674207
638103503
542589557
B4 2440757
B39730513
837025550
BITSTT051
B3TSILATSE
B38092153
540472400

B41697728

Locus
Tag

ACTODO_01011
Arth 0522
cul7sl
FRAALAAAD

KRH 02020

MWIDEAFT 0174

MENEG_0759
Fx0357c
nfas3730
FPA1994
FHAL ro03551
Strop 0133

SGER_3404

Product Name

Adenylosuccinate synthetase (EC
6.3.4.4) (IMGterm)
Adenylosuccinate synthetase (EC
6.3.4.4) (IMGtertm)
Adenylosuccinate synthetase (EC
6.3.4.4) (IMGtertm)
Adenylosuccinate synthetase (EC
6.3.4.4) (IMGtermmn)
Adenylosuccinate synthetase (EC
6.3.4.4) (IMGtermm)
Adenylosuccinate synthetase (EC
6.3.4.4) (IMGtermm)
adenylosuccinate synthetase
(EC:8.3.4.4)

Adenylosuccinate synthetase (EC
6.3.4.4) (IMGterm)
Adenylosuccmate synthetase (EC
6.3.4.4) (IMGterm)
Adenylosuccmate synthetase (EC
6.3.4.4) (IMGterm)
Adenylosuccinate synthetase (EC
6.3.4.4) (IMGterm)
Adenylosuccinate synthaze
(EC:8.3.4.4)

Adenylosuccinate synthetase (EC
6.3.4.4) (IMGterm)

AA
Seq.
Length
426aa
43%3
43%3
43Fan
43%3
43033
431aa
432aa
43%3
438aa
43%3
A07aa

427aa

Genome

Actinomyces odontolyticus
ATCC 17082

Arthrobacter sp. FB24

Corynebacterium urealvticum
DEn 7109

Frantda alni ACH14a

Kocuria rhizophila DC2201

Micrococcus lutens NCTC
2665

Nycobacterium smegmatis
MC2 155

Nycobacterium tuberculosis
H37Ex

Mocardia farcimca [FL
10152

Propiombacterium acnes
EPal71202

Ehodococcus sp. EHAL

Salinispora tropica CHBE-440

Streptormyces griseus orisens
MNEE.C 13350

710
Sh

Batch'

12
12
12
12
12
12
13
12
12
13
12
12

12

7i0

T EWC:

SLESVEWCEE

GEFLOEVE TCWE
GLEFWVE ICWE
FAEP ICW A
TIFPICWi:
FIPWC A
RIPWCWE
GLIETIPWCWA

zIEEIPWCV A
G IE2IPWVCVE

GIEIP TCWEA
TIEWCWE
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SF63: Alcohol dehydrogenase, zinc-containing Gene e 0

(GI: 118468910)

AMGADVTVLSQSLK+243K

Red arrows indicate PUPylation site on Msm (MSMEG)

E39740819.
E370Z8301.
637350997,
E42591388.
E396838051.
E37Z06426.
E37577804.
E38088704.
£38100543.
E375Z21822.
E42451185.
540474979,

ouality/1-

MSMES 2317/1-403
Fw3045/1-403
CE0149/1-403

ERH 19860/1-403
Arth 0Z55/1-403
SAV3IZ14/1-403
nfa52260/1-403
FHALl ro0Z2119/1-403

200 210

19
h I
I

F PESLDE

FATHIFENLLE

o
e
FVVRIPEGIEL G-

IPIGLAL -
FVVRIPEGIGL Q-
F?LSIPIGLAL G-

]
PISL PLI:.F.QPLL CAGI -
F PLDVAAPTLCAGT N-

Selection Object T Product Name @; Genome Batch’
D - Length
630638051  Arth_0255 ﬁig?ggl (gegfdfﬂgg’;s; CroBS domain 347, mrthrobacter sp. FB24 6
putative alcohol debydrogenase Corynebacteriugm
537350097 || CED149 (EC:1.1.1.255) I87aa efficiens ¥3-514 g
MNADP-dependent alcohol dehydrogenase . .
638100548  FRAALSES (EC1.11- EC:11.1.255) 34923 Franlda almi ACN14a 4
MADP-dependent alcohol dehydrogenase Kocuria rhizophila
642501588 | KRH_198460 (EC:L.11.3) 348aa DC2201 6
Alcohol debydrogenase GroES dotmait Ilictococcus luteus
642451185  NWwDRAFT_1574 protein 245aa NOTC 2665 7
alcohol dehydrogenase, minc-contatung Iiycobacterium
539740518 || MSMEG_2317 (EC:11 L2, EC11.1.255) 4daa smegmatis MCIZ 155 8
PEOBABLE MADP-DEPEMNDENT Mycobacterinm
Myconactermum
637028301 | Rw304s ALCOHOL DEHYDROGEMNASE ADHC | 346aa iuherculosis HITRw B
(EC:1.1. 1.2, EC:1.1.1.255) -
. Mocardia farcinica
637577804 | nfas2ial putative dehydrogenaze 35laa TFI 10152 f
Zn-dependent alcohol dehydrogenase Propionibacterium
A37541843 | PPALOTY (EC1112) 353aa Sones KPA171303 f
MNADP-dependent alcohol dehydrogenase Fhodococcus sp.
A38085704 | FHAL ro02119 (EC111.255) 358aa RHAI B
Aleohol debyrdrogenase GroES dotmain Salindspora tropica
A40474979 | Btrop_2723 protein 338aa CMB-440 t
MADP-dependent alcohol dehydrogenase Streptormyees
537206426 || SAV33L4 (EC:1.1.1.255) 4iaa avermitilis WA-4680 g
220 230 240 250 ' 260 270 2ad 280 300 310
AGE= AV IiELGE0 GLEL GRS -3 PEIFDFCE.AGSF NLEL S, FLLELDiE-—-ALWVEL
AGAN AITGLGEL A - PDITFRELEPGEF NLEL NLLDWDiz——TLWEL
AGFG GITGLGET FizATE - P TFAE TGz OF ML SLLCEDE——ALWAL
WTEGERVATYGMEEL I FATHIWIAREE PEALKEIKGEF HT QEFMAIL RPHG—-AMVLL

AGPG ANV GLGEL AT —L3DENTFIDLAGSE SIDISSELOLL TLDE— - ALV
AGEE AV TLiEMEE0 A —-I:DPETFEELAGTE LDFEAFL AL RID ix—— AL W
AGEG A TV iEMGEL FGA - KOTFRDLENEFE DLEPIDSEMPLLELDG——TLY IL
AGPG ANV GMEL FGEAD - P ITF TOLRGEOE I SMLATNGE-—-TLVEL

FRAATIBS4,/1-403 F IFEALFF o—-AGPG ANV GMGEL - FRTLEESE zLLEINEz——THVNL
PPRAIO07Z/1-403 FVCRIPDSLDFVEAAPTLCAGT PIACKN-WGEPG AVLGLGEL AAT A-T3 DHFFRDIRGEF FLLEFPRG——-VMACKH
MIutDRAFT 1574/1-403 NL FRDEVEF GPJ"IAI HAV VAR EEYEFG I IGLiEn iKD sLTAYVAE----3ILEFEDVG——————"——————"—"———————————————————
Strop 2723/1-403 LEDGVEEEQAAPVICA IAAD—PRP GLRVAVLGTGEL AFRAT GASA‘J'U’I————SGE EL RAAGGAII‘.EAIG.YPAAS EAMRGLEWVNGRISLAST

403
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SFK64: Alkylhydroperoxide reductase

Gene

. . - Locus
(GI. 1 1 8 1 72773) Selection Ohmpa ct T Product Name
alleyl hydroperoszde reductasze’
540475617 | Strop_3368 Thinl specific antiozxidant/ Iial
allergen (EC:1.11.1.15)
alleyl hydroperoside reductasze’
643590606  Achl 2201 Thiol specific antiozidant/ Ivial
allergen (EC:1.11.1.15)
alleyl hydroperostde reductase
VTSK+243DYEGK ] IR
alloy hydroperoside reductase C22
637523733 FPPAL19ED protein (EC-1.11.1.15)
alleyl hydroperosde reductaze
638089858 RHAL_ro03275 (EC-111.1.15)
Ayl hydroperoxde reductase
638101174 FRAALA402 (EC11117)
putative allylhrrdroperazide
537576348 || nfa37890 reductase (EC:1.11. 1.15)
alleylhydroperozide reductase
539743323 NMEMEG_4891 (EC111.1.15)
alloyl hydroperoxide reductase C
641815433 NiubH3_ 010100017650 protein ahpC (FC:1 11.1.15)
alloplhydroperoxide reductase
643192064 CORAMNOOOL_0566 (EC-L11.115)
Red arrows indicate PUPylation site on Msm (MSMEG)
1a 20 30 40 50 &0 7a g0
637269307, 3C0R032/1-217 —-———ML EFPEFDLPACYVE————-———— LEKGKEFQQINHKTIEGI—WKWFP;WPK FTESCE
G38101174.FRAAT4492/1-217 ————ML TEPARDLT VS ———————— NDEDTAEVEE TESRPET-WREAWVEEWEEDETEVCE
37576349 . nfal37890/1-217 ——MALLTT QOF P LTAYVT GEDLEEVDAQOQOBPDDYET O —-WRIVEEFWEEDETEVCE
FEIPT43IZ23 . MEMEG 4891/1-217 ——MALLTT QOF PERDLTAVVEEDLSEVDARKQPDDYETR —~-WRITFFWEEDETEVCE
41815423 .MtukbH3 010100017680/ 1-217 --MPLLET QF PANOLTPATLTGEDL EEVDAEQPGDYETTT —WEVWVEEWPEDETEVCE
431220644, CORAMOONL 0BAARS1-217 ——-MATL KEFPEF ELPALEGENLEDANAS S PDDYEEQ —-WEWVWVEEY PEDETEVCE
375227533, PPALISERS1-217 -———MELINTEILPFEANAFRN-—-——————————— EDFTE -WAWEFEFY PGDETEVCE
BEIB0EYE58. RHAL rol3275/1-217 ————-MATLTNTOQOIEPEFAANARED —WA‘-.-’E‘IE‘ EADETEVCE
H40475A/17. 8trop 3368/1-217 ———MPIDNGAQADDEVLEDONM FAVLLVEY PLARSSC
543590505.Achl_2201f 1-217 MSSLLMGIPAPDFELINQFG ——————————————— EPVELZ SR RGER-IVLWVERE PFAFRGIC LCETRDNLACE

]

Quality/1-217

AA
Sed.

Lendgth
155za

164aa

154aa
157aa
187aa
157aa
19%5aa
195aa
1953a

198aa

Genome

Salinispora tropica
CHBE-440

Arthrobacter
chlorophenolicus A

Streptomyces
coelicolor A3(2)

Propionibact erivm
acnes KPA1T1202

Rhodococcus sp.
FHal

Frankia alni ACH14a

Mocardia farcinica
IFI 10152

Mlycobacterium
stnegrmatis MC2 155

Mycobacterium
tuherculosis H37Ra

Coryrebact erivm
amycolatum 346

=
EEGL

Batch'

110

HAWREDHE
LAWRONHE
FOWRAQHE
FOWRAQHE
FQWRAQHN
FNWRATHE
KAWHADSDTVGE
KAWHESSDTIG
KIWANQE-————

rallAGOE -

81



SF65: Anthranilate synthase component | e 5

Selection Obiject Product Name Se_g. Genome Batch'

(GI: 118472702) = memctms | S

anthranilate synthaze, component [ Streptomyces coelicolor
(EC 41527 (IMGterm) A5

anthranilate synthaze, component [

=]

A37266278 | 3C02043

638101649 | FRAALADTI (EC 4.1.3.27) (IMCterm) 512aa | Franlia alni ACH14a 7
anthranilate synthaze, component [ Iiycobacternum

RNty S i (EC 4.1.3.27) (IMGterm) 51693 || | berculosis H37Rv i
anthranilate synthaze, component [ Mocardia farciuca [FIV

A37574405 | nfalE580 51daa 7

[=]

GATEEEDVLLEK+243ELLADEKER ——— e — e

=

(EC 4.1.3.27) (IMGterm) S16aa | 9645 i

anthranilate synthaze, component [
(EC 4.1.3.27) (IMGterm)

642450109 | LWIptDEAFT_0515

=

642590557 | ERH_11770 516aa | Kocuna riveophila DC2201 7

£40475423 | Strop_ 3175 ?Eg”fﬁfg;ﬁﬁéﬁﬁ?pmm” 517aa —p—p—gﬁﬁfumm it 7
637664500 | k0795 ?Eg”fﬁf;;ﬁfﬁéiﬁ?pmm” 53%aa @“E’ha“m“mi&‘kam 7
630741692 | MSMEG_3217 E‘Eg”fﬁf;;ﬁﬁéiﬁ?pmm” 52423 ﬁ‘ég”??;tmm smegmalis |
630300643 | Adur 1835 E‘E‘é’fﬁf;;ﬁﬁéﬁﬁ?mml 527aa E‘l‘mba“ﬂ SUIESCENS |

anthranilate synthaze, component [
(EC 4.1.3.27) (IMGterm)

[=]

633087603 | FHAL ro01014 528aa | Rhodococcus sp. FHAL 7

Red arrows indicate PUPylation site on Msm (MSMEG)

638101649,
B40475423,
BET7Z206278.
B42590557.
BE39500643,
42450109,
B370ZE825.
BE97416%%,
637574405,
B35087a03.
637864590,

Quality/ 1-

\/

370 350

400
L

FRAAL4972/1-584 EEAHVEWT - ———— ETA i
Strop 3175/1-584 2 LEVETEADGORRALLHEPIA It
SC02043/1-584 PEALVEWVE--———- i PIA L
KERH 11770/1-584 DAEGR-—-P P T-———- GROA PIA L
AAaur 1835/1-584 DADGR--EXEIV P T-———- GEEVITHEIA L
M1utDRAFT 0515/1-584TEDEE--E¥ELV 2 R-———-— PIA It
Rv1&a09/1-584 ~-NSDEAVDESIW 2 H--——-— EGWATTHETA It
MEMEC 3217/1-584 -DADGGLDESIW 2 K-—-——- PIA It
nfalB580/1-584 -DESGETAFSTW PESLVEV - ———— L
RHAl ro0l016/1-584 -NGDGETAFSIW PEALVIVS-———- L
Jk0795/1-584 TEGFDATAFHIT PESLVOWR--———- L

5G4
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SF66: Aspartate transaminase —
(GI: 118468930) ot Bt

a41056044 | ACTODO_00720
G30601853  Arth 4022
A37117480  DIPO25Y

638101008 FRAATASAS

I

LGESK+243IASWTDPK

642591540 | KRH 21340

=

639744697 | WEMEG 62546

640604528 | WEA 3750
637573790 | nfal740
637522635 PPALE03
638090775 | FHAL ro04193

O |O) O |0 O

G4047E752 | Strop_ 4485

=

637267476 | SCO3227

\4

310 3zZ0 330 340 350 360 370 380 390

Red arrows indicate PUPylation site on Msm (MSMEG)

639744697 MSME: 6Z86/1-495 WSFLGA----——-——--— SADNIA FEESIGED RELIAPRFALVAEILEDRELGESKI-——-
640604528 . MRA 3759,/1-495 WaFPeE——————————— SLENIA FEFRIGED QOILAF FAL‘.’AE‘.EIQRLSESKI————
638090775, RHAL ro04193/1-495WSFFGS——————————~ STANLAWEQ FEFRIGEDFL FEILAPRFALVLEILEDELGASK Y ———-

637572790, nfa2740/1-495 WoFLGE——————————— STANLE E BATLEERFALVERILEDEL GAS TV ————
638101008 . FRAAL4323/1-495  LGWLRA--————---—- PAATRRACY TAKQAADTHISTVD M ¥R ..
641056044 . ACTODO 0072Z0/1-495 IGWAYA-—————————- PHAIRAKLVLALESAILCPSMV CRAMLTELEEYMES——————
630601853 . arth 4022,/1-495  IGWALV---—----——-- PAI-EL.QRR.LAIEAVILCPSTL ’II CORMLAATLEEYMPEG--——-

642591540 .KRH 21340/1-495 WehMAA-——————————— PREVRGRLOIAAESVVIHESNL TAMEEALTEYMPDLZS—————
637117480 LIP0257,/1-495 WaFPAS-——————————— SKENIE SHANVRGIGENEL

B37522635.PPALSD3/1-405 ¥aFLAS-——————————— SEANLD ?RIIGPD F-DAEGYRFLIM EEILAF

640476752 . Strop 4485/1-495 W Wig——————————— PADLIADIAFKFATSLYISEGEMYS QFCV-5Gh-T PIIAWRRALGE FVLAEALRRHIEO——————

Product Name

hrypothetical protemn
arninotransferase, class I and I1
hypothetical protein

putative aminotransferase
(EC:2a.1.-

arninotransferase (EC:2.6.1.-)

aspartate transarminase
hypothetical protein
hypothetical protein

aminotransferase (EC:2.6.1. 1)

hypothetical protein
transcriptional regulator, GntE
farmly (IWVGerm)
arninotrans feraze

400 410

DPEGGER PGTA
FI PETA
FI EGTA
FI EGTASEY IATA GIATTAR FEERERBFPEDE.
NEFPEGGMEVHWARLPAGYDATATL L PAVVAHDVAYWPGAPFFAG-AFPDEA.

AR
Seq. Genome Batch'
Length
Actinotrryces odontolyticus
M= yrec 17082 ?
433a3a  Arthrobacter sp. FR24 3
Cotyhebacteriun diphtheriae
% oo 13120 8
401aa | Frankia alhi ACH14a |
3%4aa | Kocuria thizophila DC2201 Q
Wycobactermim smesmatis
4383 WE3 155 10
Wyvcobactermm tuberculosis
45533 Hi7Ra &

42033 | Mocardia farcinica TFW 10152 | &

Propionibacterium acties
EPal71202

432aa | Bhodococcus sp. BHAL 2

421aa

3f4aa | Salinispora tropica CHB-440 2

44435 | Streptotnyces coelicolor 2302 10

420 430 440
ATA EIAVTEA FEERFDEPEDE!
ALA GIAVTEAGASFPERFDEDDE
GIATTAA FEEGVREEDE!

- PDGGF.WTLPEGLDAIM%PRA‘IRAQVAYVIGIAFF D-GEGSH

FANVYNEWL THRLGEREY ———— HETEEER I FTAS
—AQFVEPDGGEFLWWELFEDWVE

RPEGGEFEVIVTLPESVD TYPLLREATDAGY VF IPGAAFTHI-DEPSIN

- TP3EGEE TADELLG-RDWLAEAVANGY VLW E
FERVLE ILISRL SEYGEY-————A SPTEER T PGTAS ELAFEAGTAT TGA

CEMD-GRESHL
FELHNDENNE:

ALAFEAGIAT TERAG FLHERRBFHDE!
FLAPAAAERGVAVH EGADEWLD —— 550

B37267476.3C03227/1-495 WEFVVADQLVAGAD GRPPGLLAHELAKVKSPJNIYNIP'I‘LS VAGLLLONGGGL HEAIAR.QS TMREL F‘.LAAELPPGAPESGG‘FRWHDPDGGF FLILIVPFEAD EAAT DVIAE EYGV IInIPIU] FILD—IAGD i

ouality/1-495
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SKE67: ATPase, AAA family protein
(GI: 118470801)

Selection

| E|E

=l

TLVTGK+243SSSASR

& E

=

® & ®

=

[=]

Red arrows indicate PUPylation site on Msm (MSMEG)

soa 510 230

Gene
Object
1]

B41056590
B39659052
637118458

B38099574
B42550770
642450205

B39742550

B40602850
637575755
B38087456

640474503

B41700255

Locus Product Name
Tag
ACTODO 01266 | hypothetical protein

Wesicle-fusing ATPaze

Gl (EC:3.6.4.6)

DIP1243 Putative A2A protein family
ATPase

FRAALIGAD B+ -transporting ATF
synthasze

ERH 13530 putative ATPaze

WDEAFT_0609

afs ATPase central domain
protein

MEWEG_3902 ATPaze, AAA farndly protein

WRA_2130 Abs family ATPase

nfa31300 putative Ass ATPase
ATPaze, 8454 farmily

RHAL ro00349 (EC3 6 1-)

Strop_2241 e’-‘s.AA.ATPase, central dotnain
protei

SGER_5856 putative Ash-farnily ATPaze

a7a 580 590

AA
Seq,
e

5

Lengt

Sed.

nath
14aa
594aa

34 1laa
57daa

584aa
613aa

60%a
586aa
501aa

593aa

588aa

Genome

Actinommyces odontolyticus ATCC

Batch'

17982 &
Arthrobacter sp. FB24 23
Corynebacteriom diphtheriae 23
MCTC 13129
Frankia alm ACH14a 23
Kocuria thizophits DC2301 23
Whcrococcus luteus NCTC 2665 23
Wycobacterivm smegmatis WC2

23
155
Wycobacterium tuberculosis 73
H37Fa
Mocardia farcinica [FI 10152 23
Fhodococcus sp. FHAL 23
salirdspora tropica CHB-440 23
Streptornyces grisens griseus 73

MBEC 13350

610 620

' 630

639742359 MIMEG 390Z/1-645 FNEDRALC TFAMI S‘-fLEI————GQKGL I F I G-ES55A3
40602550 . MRA Z2130/1-645 FDEDRSACTFAMI SWLEQ-———-GOPGLERTL F I G-ES55A3

638099574 FRAATZBES/1-645 FDGNEE AATMT E I GTEGTEA

(40474503 . 3trop 2241/1-645 LEDE E I GEEEA DA
637575735 . nfa31800/1-645 FiEGDEAACYRAMT E I G-ENASASRAT

38087436 RHA1 ro00849/1-645 FEEDRTAC TEVMI E I G-ENASASRAT

41700233 .36R 5856/1-645 FLEQ————G2KEL E I GEOGEAD TERS T

R3IQAB9982Z _Arth 2173/1-645 DLL TE——-—Q0EGL F IBRTIVOGKAGOERP GRS TE
£37118458.D0IP1248/1-645 2 ERPDEQAARDVFARHLECNIPTAER-——————————- DHIAG——--RHSGVA PHTSNPDDWSRI IGRHCLBVAHAR--VLG————————————————
42590770 .KRH 13880/1-645 PDLPLRDEI‘.’AR—AGSRALAAEELVAAAV TLLTE-———-—-GRRGITA M%POGEPGPGAIP —————————
641056590 ACTODD D1266/1-645 BOWE T EIER-FiGINEAVAG IC; DAL Tiz————A3SGLSMDH] PIGIVE-———————————————————
642450205 . M1IutDRAFT O609/1-645 DWEL AR-AGSADAAR I DELAAGOAPAATGVREGHLEEAVAAVLEROTELL ATV AR AREWARTS GTRSE BL FALBMTY R VEA——————————————————

cuality/1-645
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SF68: Branched-chain amino acid aminotransferase

KIDVDEWQK+243K

Selection

(GI: 118472496)

Red arrows indicate PUPylation site on Msm (MSMEQ)

B39742TE2
637027433
6396590346

64244953388
641057239

637322128

oualitys/1-

MIMEG 4276/1-420
LRw2Z10e/1-420

LArth 2529/1-420
642590306,

ERH 10Z&0/1-420

LMIubDRAFT 0301/1-420
LACTODD 01915/1-420

BITITEE4].
GIB087734,
637118841,
41696206,
640473509,

nfalé970/1-420

RHALl ro01147/1-420

DIP1GE36/1-420
SGR 1922/1-420
Strop 1240/1-420

LPPA13RE/1-420
638101340.

FRAATAAEL,1-420

420

220 230 240 240 260 270 2a0 290 300

LEHE FFVFGS—GGSiIE
IFFVLGS-GGS
FEVMED-——-35L

L8G FEVEDD—-—-
FFvIAD————

VERE FVVMAD———-GTI

L 2 ADACA R FEVEGS -G53

L FEVEGS-33D

L 2 J 22 FEVMGE-GDOAHVI

L F QEDGSKIII

FEVEDD———-GTL
FMATSED———- PELAGT IL RIS

PELGDAVLEGT

Gene
Object
1D

641057439

639690346

637118541

638101340

642500396

8424495588

639742722

637027433

637574341

637532138

638087734

640473509

841696204

Locus
Tag

ACTODO_01915

Arth_2529

DIP1636

FRAALAGG]

KFH_ 10260

MDFEAFT_0301

MEMEG 42740

Rv2210c

nfalad70

FPA1363

FHAL ro01147

Strop_1240

HGER_1952

3Z0

Product Name

branched chain atmino acid
aminotransferase (EC 2.6.1.410)
(IMWGterm)

branched chain armino acid
aminotransferase (EC 2.6.1.410)
(MGt

branched chain amino acid
arminotransferase (EC 2.6.1.40
(IMGiermn)

putative Branched-chain amino acid

amminotransferase (EC:2A6.1.42)

branched chain amino acid
amminotransferase (EC 2.6.1.42
(IMGiermn)

branched chain atnino acid
arninotransferase (EC 2.6.1.42)
(IWGterm)

branched-chain aming acid
aminotransferaze (EC:2.6.1.42)
branched chain amino acid
aminotransferase (EC 2.6.1.410)
(IMGterm)

branched chain amino acid
aminotransferase (EC 2.6.1.410)
(IMWGterm)

branched chain amino acid
aminotransferase (EC 2.6.1.40)
(IMGiermn)

branched chain amino acid
arminotransferase (EC 2.6.1.40
(IWGterm)

branched-chain amino acid
arninotransferase (EC:2.6.1.42)

branched chain amino acid
arninotransferase (EC 2.6.1.42)
(IWGterm)

340

AA

Seq.
Length
382aa

370aa

371laa
34daa

3f5aa

363aa
3f8aa

3t8aa
Jtifaa
3t3aa

37%a
3tiaa

367aa

Actinomyces odontolyticus

Genome

ATCC 170832

Arthrobacter sp. FB24

Corynebacterium

diphtheriae NCTC 13139

Franlda alni ACH14a

Eocuria thizophila DC2201

Micrococcus luteus NCTC

2665

IWlycobacterium smegroatis

MIC2 155

Mycobacterium
tuberculogiz H37Ew

Mocardia farcinica IFIW

101532

Propionibacterivm aches

KPalT1202

Bhodococcus sp. BHAL

Salinispora tropica
CHNE-440

Streptomyces griseus
grisens NBRC 13350

350

VI
W I
VI

W IAPYERLLS

VI
W I
VI
W I
W INPW G SAn

3
PVS HHII

PV ARVEREHGA:
PIGVLEDAT

PIGELLI

P ITELAGDE
PV SAE
PV isEVESAE
PV GIVESTH
PVizLWESES

P ILiz3FL DD

GIEFGPVREVIGYTZ

Batch’

10

10

11

10

10

10

10
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SFK69: Carbonic anhydrase Gene

Selection  Object Locus

(GI: 118169435) D 1oa

H30AEERET | Arth 1182
a37119102 | DIP1070
641242963 Franeanl 4037
% 42591150 KRH 17580
PNSNPVAAWK+243ALK B42451355  WIntDEAFT 1739
GA0744404 1 WEWEG 6082
[v] 640604391 NMRA 3627
A3TSTI04E | nfad 300
f38091051  FEHAL rol4449
640472715  Strop_0442
A37 207074 | 500372
Red arrows indicate PUPylation site on Msm (MSMEG)
10 20 30 40 v 50 &0 70 20

639744494 MSMEG 6082/1-247  —————————————————- MPN-————————————————- SHPVAARWKAL
£40604391.MRA 3627/1-247 ————m—mmmmmmmmmoe- MPH——————===——==————= THEVAAWKAL
637572048 . nfad300/1-247  ———-———m————mmmo—- MPR—————————————————- SHPISAN

638091031, RHAL ro044409/1-247 -————————————————— MEN-————————————————- SNPVSAWEAL

Product Name

carbonic anhydrase
Putative carbonic anbydrase

carhonic anhydrase

putative catbonic anbiydrase
(EC4.21.1%

carbonic anhydrase
carbonic anhydrase

carbonic anhydrase

hypothetical protein

carbonate dehydratase
(EC4.2.1.1%

carbonic anhydrase
carhonic anhydrase

=1 1ao0

630688989, Arth 1182/1-247 ————————m—— MATYLT---—————————————- PAT.AWRFRL

642Z591150.KRH 17580/1-247 ~  —————————————————— ilTHTTTADQ ————————— SPRTEVEAWHAT QA

642451355, MIutDRAFT 1739/1-247 —————————————————— FHTRPETTEAPDVVVETSDLTEAEAWEVL

641242963 . Franeanl 4087/1-247 —--————————————- MLEWEDFDLAVS————————————— SPAEAF TVL

6372E67974.3C03721/1-247  —mmmmmmmmm— o ME--DLESPS—————————————

640472715, 3trop 0442/1-247 MNREETPETHPGADELLSAGESDQREQE ——————————— COPFAVILGECS
637119192 . DIFP1979/1-247 ———mmmmmmmm o MAFLETAEFD-——————————-— IL A I FPRACVETC

ouality/1-247

AR
Seq.
Lentth
20453
20%aa
21faa
214aa
22%aa

206aa

207aa
207aa
203aa

236aa
207aa

Genome

Arthrobacter sp. FE24

Corynebacterium diphtheriae
MCTC 13129

Frankia sp. FaM1pec

Eocuria rhizophila DC2201

Micrococous luteus NCTC 2665

WIycobacterium smegmatis WC2

155

Wycobacterinm tuberculosis
H37Fa

Mocardia farcindca [FW 10152

Fhodococcus sp. BHAL

malinispora tropica CHE-440
atreptormyces coelicolor A300

110 120 130

Batch'

23
13
24
24
24
25

24
24
24

24
a5

W TVLENPL IV
W TWVL N EL IV
FVAVLDWEPL IV
WEVLINYEL IV
AIGVLEYPLIV!
FAVDVL GIPL InT
Y IWVLEIPLY IT
T IV LA P
i I LA P
W TV LiAPLVT
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SF70: Carveol dehydrogenase
(GI: 118169959)

Selection

& E

<]

ISSNEDIPASTPEDLAETVELVK+243GLNR

€ [

Red arrows indicate PUPylation site on Msm (MSMEG)

30
L

"?D

32744446,
BE380820&5.
&38100001,
637025873,
637574589,

MSMEG 6031/1-286
RHALl ro0Z480/1-286
FRAATL3IZ98/1-286
Rv0&a87/1-286
nfazZ0380/1-286

ouality/1-28aA

ELVEGLNERET WA
ELWVEDT
LTE

Gene

Object
1]

G35100001
G30744446
B37025873

B37574580
B35059065

Locus
Tag

FEAAT 3105
MEMEG_6031

Ry06&7

nfa203s0

FHAL ro02480

LAATC

DALEAWVYDEGEWVE
GTALAEAWTAAR
FDRVAILVARGV
DAELRERELWADGWVE

AA
Product Name Seq. Genome
Lenith
putative carvenol dehydrogenase . .
((+)-trans-carveol delrrdrogenase) (CDH) #77aa || alt ACN14a
IIvcobacterium
catvenl dehiydrogenase 27033 smeprmatic MC2 155
. Ilycobacterium
short chain dehydrogenase 275aa tuberculosis H37Ry
short cham dehydrogenasze 280aa Il‘Jnulcﬂa;ma farcinica IFIM
catvenl dehydrogenase Z78aa | Bhodococcus sp. EHAL
100 110 120 130
Liz=L IVVAIAGIGNGGATLDKT DWDDMI GV LS W
LEGELOEWCATASTT S SEAALE LDEET - LDAWH LT
L= SISPRLARLWETI TAQEWMRDOT ANVN LTS
FERL SVLE-TMEELWELTFDE OWE ITEVHNLITET
ADSVAMEGEL =W L5 - TR LW E LSE T AT DR LNGET

Batch'

1

9
q
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Gene AA

. . - Locus .
° Selection Ohject — Product Name Sedq. Genome Batch'
SFK71: Chaperonin GroEL i Tan b Batc:
. . . Actinomyoes odontolyticus
(GI 1184695 10) 641055720 ACTODO_D0405 | hypothetical protein 54302 SOOMIICES 7
A3PEEE585  Arth 0779 chaperonin GroEL 54%aa | Arthrobacter sp. FB24 7
. Corynebacterivm diphtheriae
637110233 DIP2020 chaperonin GroEL 54638 L 1oec 13130 7
(38103343 FRAALGTDL chaperone Hsp6l (GroEL), part oy Frankia alni ACN14a 7
—— of GroE chaperone systerm
642501231 KRH_18370 60 kDa chaperonin S44za  Kocuria rhizophila DC2201 | 7
W 11 C SOl Lo EE]
VTETLLK+243SAK 642451708 MIMDRAFT 2089 chaperonin GroEL 546z Ocrococcus Meus LI 5
¥ C grorur 1o aa
630730431 MSMEG 0820 haperonin GroL 541 ﬁ‘é@”?ggtmm Smegmalls - o
¥ W C grour 1o 33
637025613 Rul440 haperonin GroEL 5411 I;‘I&E?;Cpfsa“mm toberculosis |
W 11 C SOl st a3
637577853  nfa52750 haperonin GroEL 541 IIJDDF%M farcinica [FM 7
. Propionihacterium acnes
637521191 FPPAD453 chaperonin GroEL N TR 7
< < . . 438088731 EHAL ro02144 0 kDa chaperonin GroEL 541aa Fhodococcus sp. RHAL
Red arrows indicate PUPylation site on Msm (MSMEG) GEBEEL AL o —
f40472541 | Strop 0269 chaperonin GroEL 540aa | Salinispora tropica CHB-440
. Streptotnyces grisens griseus
641697547 SGR_3225 putative GroEL2 S4laa PRI 7
50 60 70 a0 on 100 110 120 130 140 150 160 170 180

E39739431 MSMEG O
3.Rw0440/1-554
540472541 . 3trop 0Z69/1-554
541697547 . 3R 3225/1-554
538103343 .FRAATEYO1/1-554
37521191 .PPAN453/1-554
E42591231.KRH 18370/1-554
42451708 . MIutDEAFT 2Z089/1-554
B30EBB585.arth 0779/1-554
37577853 .nfab2750,/1-554
E38088731.RrHALl ro0Z145/1-554
537119233 .0IP2020/1-554
641055729, ACTODO _00405/1-554

m /™o /g /g bk /g kg /™o /Mg Mmook g
m /™ /g /™ bk /g g o™ /M»dom kg

Quality/1-554
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SFE72: Conserved hypothetical protein

(GI: 118172453)

AIEVVYGADVK+243GR

Selection

[<]]| (=] (=] =] || [&] | %]

Red arrows indicate PUPylation site on Msm (MSMEG)

FI37EYIBEE. nfal3l70/1-1/9
FIB0ET7972Z. RHAL ro0l1385/1-169
3743126, MEMEG 4A92/1-1R/9
641815468, MtubHZ 010100017915/ 1-165 ACO
F41244164. Franeanl 5307/1-1&9
640475772, 8trop 3518/1-169

Quality/1-16%9

Gene

Object
D

641244164
630745126
B37027705
B375TI855
A38087972
640475772

100

Locus
Tag

Franeanl 5307
MENMES 4692
Fxv246ac
nfal3l70
FHAL ro01385
Strop 3513

Product Name

hypothetical protein
hypothetical protemn
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein

AA Seq.
Lendgth

Genome

13333 Franloa sp. EANIpec

Batch’

il

157aa | Wlycobacterium smegmatiz MC2 155 0 31

167aa  MWlycobacteriam tuberculozis H3%Ey 0 31

154a3a | Mocardia farcinica IFIW 10153 3l
1593a  Bhodococcus sp. EHAL 31
132aa  Falinispora tropica CHB-4410 3l

140 150 1a0
PMPNISRR
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SFK73: Conserved hypothetical protein

Gene AA
. — Locus —_
Selection Object r— Product Name Seq. Genome
(GI: 118171476) D o Length
B41579022  WAB 1295c hypothetical protein 152aa  WIycobacterium ahscessus
630744028 MSMEG 6518 hypothetical protein 1293 ﬁ"*&é‘j}fggtm“m smepmatis
hypothetical alanine rich Ilycobacterium tuberculosis
641813108 NiwbH3_ 010100005267 protein 32aa Hi7Ra
KDLIEAVEAEEPATEAETAQIK+243
Red arrows indicate PUPylation site on Msm (MSMEG)
250 300 310 320 330 340 350 360 370 380 '
41579022 . MAE 12%98c/1-393 YVLIGL LESATEEARD PIEIVALIG H LIM SPSATL L ! LR LT O GAGiIVGFLTAI = ET
3744928 MEMES A518/1-393 WYLEGLERL GIL 5] PEVIVALSSZVERT LMT EGPGATL L m H L I KILIEA = 2T
6418131DE.MtubHE_DlDlDDDDEEE?f1—393PILADL LEATA EIEETTPELTEATLGAVEEH LMELEATADPCATT Li.Aan L LT L QAL AE EMINVIE ELPAEATEAT

Quality/1-323

Batch'

13
13

13

3590

LTAATGE
LTAATGE
LTROTIMN -

90



SFK74: Cyclopropane-fatty-acyl-phospholipid synthase
(GI: 118173720)

EQATWAQK+243AIAQEGLTDLAEVR

Red arrows indicate PUPylation site on Msm (MSMEGQG)

250 260 270

639744605 . MSMES 6254/ 1-498
E37028991 . Rw3720/1-498
E37572804.nfa2880,/1-408
EI3B000780.RHAL ro04207/1-408 —EQ
BIDEEO965.Aarth 2157/1-408 QR
G41698796. 3G 4444/1-498
638101093 .FRAAT4409,/1-408
630301527 . HCgl0548 /1-498
640473344, 3trop 1077/1-498

—ES

-2D

ouality/1-498

Gene

Selection Object
1D
1 630680065
1 639301537
1 £35101093
A30744695
O 37025001
637572504
O A38000739
O 40473344
O 641608706
290

Locus
Tag

Arth_2157

MCgli548

FRAALA409

MENMEG_ 6284
Rx3720

nfalg&l

FHAL ro04207

Strop_L077

SGR_4444

200

Product Name

Cyclopropane- fatty-
acyl-phospholipid synthase
putative cyclopropane- fatty-
acyl-phosphoalipid synthase
(EC:21.1.7%)
Cyclopropane- fatty-
acyl-phosphoalipid synthase
(EC:21.1.7%)
cyclopropane- fatty-
acyl-phospholipid synthase
FOSSIBLE FATTY ACID
SYNTHARE (EC:2.1.1.-)

putative cyclopropane fatty acid
synthase

cyclopropane- fatty-
acyl-phospholipid synthase
(EC:21.1.7%
Cyclopropane-fatty-
acyl-phospholipid synthase
(EC:21.1.7%

putative cyclopropane fatty acid
synthase

310 220

46daa

437aa

420aa

438aa

433aa

447aa

434aa

Genome

Arthrobacter sp. FB24

Corynebacterium glutarnicum
ATCC 13032 (Kitasatod

Franlia alni ACH14a

MIycobacterium smegimatis
M2 155

MIvcobacterium tuberculosis
Hi7Ew

Mocardia farcinica [FIV 101532

Ehodococcus sp. EHAL

Salinispora tropica CHB-440

Streptommyces griseus griseus
MBE.C 13350

Batch’
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SF75: DNA topoisomerase |V subunit B swecin chee | 2 - N
(GI: 118468752)

SVTIWAANPANADTVTLWSK+243TGGEVGVTTGR

Red arrows indicate PUPylation site on Msm (MSMEG)

639739017 .MSMEG 0457/1-782
37025171, 0005/ 1-782
37571512 . nfabD/1-T82
538090257 . rHAL ro03674/1-782
B3TEE3T73.9k0005/1-782
541238934 . Franeanl 0006/1-782
42590815 KRH 14330/1-782
642451807 .MIutDRAFT Z185/1-782
630689434 Arth 1619/1-782
41056794, ACTODO 01470,/1-782
537521790, PPA104Z /1-782
41696003 .35 1698/ 1-782
640473952 . 3trop 1680/1-782

ouality/1-782

ID Length

Actinomyces odontolyticus 3
ATCC 17082

&

G41056794 | ACTODO 01470 | hypothetical protein TlOfaa

DA topoizomeraze [V subunit B
(EC 5.90.1. %) (IMGterm)

DA gyrase subumt B (EC 674 Corynebacterium {eleium
5.90.1.3) (IMGterm) % K411

DA gyrase subumt B (EC
5.90.1.3) (IMGterm)

DA topoizomerase [V subunit B
(EC 5.80.1.3) (IMGterm)

DA topoizomerasze [V subunit B Micrococcus luteus NCTC

(EC 5.59.1.%) { MG term) 70laa | Sg65 3

870730017 | MSMEG 0457 | DNA topoisomerase IV subunit B | 677aa ﬁ‘é%”?ggtmm smegmatis |

IIvcobacterium tuberculosis 3

&

G39650434 | Arth 1619 T02aa | Arthrobacter sp. FB24 3

=

G37663773 | k0003

=

641238934 | Franeanl_ 0006 f52aa Frankia sp. EANIpec 3

&

642590815  KRH_14330 702aa | Kocuria rhizophila TC2201 || 3

&

642451807 | WwDEAFT_2185

&

DMN& gyrase subunit B (EC

=

637025171 | Rw0005 Tldaa

5.90.1.3) (IMGterm) Hi7Ex

DA gyrase subumt B (EC Mocardia farcinica IFIWV
83757514 || nfa6D 5.99.1.3) (IMGterm) 6963 15153 4
637521790 | FRAL042 DA gyrase subunit B 6083 Propionibacterium acnes 3

(EC:5.09.1.3) KPA171202

DA gyrase subunit B (EC
59013 (IMGterm)

DA topoizomerase, type [TA,
subunit B, region 2 domain protein

&

633000257 RHAL ro03674 f%haa  Fhodococcus sp. BRHAL 5

&

640473953 || Btrop 1630 702aa  Salinispora tropica CHB-440 | 3

DA topoisomeraze IV subunit B Streptotnyoes griseus
L Y | 55 (EC 5.99.1.%) (IMGterm) 0888 | o ioews NBRC 13350 i
430 440 450 4p0 470 430 4490 &DD alo az0 330 340 240 ael

-LAENEEGFEP FILNLAMAPDWARSWEIWAANEANAD TVTLWSFLALESAFARESA
———-DERENLT CHECL FEANE
CNEHL FEANFADAR-—————-

WNEHLADWLDANEAE
CYSALEDWFEVNETE
ETELTKOLTS KKPID
ERQLTAFLTITARL
I EFKEINAFLNSANEND
T S DL KAKFASSKPID
BL. I?EDI’J"IAFL T3AEAAD
NEIVAGVVARELEAFLTSTE
GITK‘.’LC‘L‘IEQI—EKAI-'-E:E——ERK TEAR--TWL

t

EIENG

—AGND--FLE
—AGSD-—-ENE
—AGND-—-FEIE
—?GAKIGRPE
—353EE-—--IV
—VAEDI——I?
—-AEKEDE--FTL

Ly I T T N T T A N N O =
L e L T L I - I T L - |
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SE76: Elongation factor Ts
(GI: 166221229)

NALVEADGDFDK+243AVELLR

Red arrows 1indicate PUPylation site on Msm (MSMEG)

639741014
£37028137
£306893179
642452029
642591013
41057002

E37118716

E37522278

638102432

ouality/1-

MIMEG 252Z20/1-295
LRw2B889:/1-295

LArth 1368/1-205
MIubDRAFT Z404/1-295
.ERH 16240/1-235

LACTODD O1678/1-295
37576604,
633083161,

nfad41300,/1-295
RHA]l rolR579/1-295

LDIP1507/1-295
40473595,

Strop 1323/1-295

LPPAL1520/1-295
E41696171,

SR 1862/1-295

LFRAAT.S5779/1-205

2895

10

20

a0

&0

Selection

B ®|E A EHREEEE " EE

=

Gene
Object
D

841057002
539689179
B3T11E716
538102452
542591013
542452029
539741014
B3T04E157
BIT5TE604
BIT522278
538093161
540473505

841696171

Locus
Tag

ACTODO_01673
Arth 1363
DIP1507
FRAALSTTD
KRH_16240
WIwDERAFT_2404
MEMEG_2520
Fxia50c
nfad1300
PPALS20

FHAL ro0a579
Strop_1323

BGER_18461

Product Name

translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(FF-Tz) (IWGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)
translation elongation factor Ts
(EF-Tz) (IMGterm)

translation elongation factor Ts
(EF-Tz) (IMGterm)

AA
Seq.
Length
275aa
278aa
275aa
204aa
27faa
278aa
275aa
27laa
275aa
270aa
275aa
275aa

278aa

Genome

Actinorryces odontolyticus
ATCC 17052

Atrthrobacter sp. FB24

Corynehacterium diphtheriae
MCTC 15129

Franlda alni ACH14a

Eocura rhizophala DC2201

Micrococcus lutens NCTC
2665

WIycobacterium smegiatis
LC2 155

IWIycobacterium tuberculosis
H37Exw

Mocardia farcinica [FI 101532

Propionibacterium acnes
EPA171202

Bhodococcus sp. EHAL

salinispora tropica CHE-440

Streptomyces griseus griseus
MBEC 13350

140

93



SK77: Ferritin family protein

Gene
. — Locus
Selection Ohject —
(GI: 118468959) D Tag
630501615 | Adur 2834
637684265 | k0470
B42451856 | WIwtDRAFT 2234
TNSGALDTK+243FHALIQDQIR 039744833 | MSMEG_6422
37029120 Rw3idl
A3TST2636  nfal270
37522064  PPAZZZS
G350906809 | RHAL ro04026

Red arrows indicate PUPylation site on Msm (MSMEG)

10 2[’ a0 40 a0 &0 i,

———————————— MTHSALD THE I
37029120, Rv3641/1-195 —————mmmm - MTEYEGPETHF MOE
637572636.nfalz70/1-195 = —————m————— M3SHPENPRERFHSLL
638090609, RHAL ro04026/1-195 MTPALTSDIIHFMTSADAIK F L
B37664265.7k0479,/1-105 FOEOLNE
E3PE01618 . AAur ZB34/1-195 2 - MAKETFNELLS
642451856 . MlutDRAFT 2234/1-1095 ———————————————- MELTDELL OFF LD
BITSZZ964.PPAZZZ5/1-195 0 o———mmmmmmmm————- MNMZDIILEAF

A

630744832 .MIMES 6422/1-195 IFRSEFTAS
FTAA
FNAE
FNAS
QAAT
FAAS
FEAS

ITLELTADM

ouality/1-195

Product Name
putative ferntin family protein
putative ferritin
Ferritin Dps farnily protein
ferritin family protein

POSSIBLE
BACTERICFEERITIN BFEBR

putative ferntin family protein
ferritin

probable ferritin

=0 o0

IF
3T

IFPGIDEWCNIE T—IP

172aa

151aa

151laa

152aa

173aa
10333

100

IETWEME3LEIS—ZFL

IFGINEWVENNEA—
PTIGATPAFPEVOAGT

HERIGTIEAFR E‘.rE‘.rGLIii

4]

Genome

Arthrobacter aurescens TC1
Cotynebacterium {elkoeium
K411

Micrococous luteus HNCOTC
2605

Mycobacterivm simegtmatis
LC2 155

Nycobacterivm tuberculosis
H37Ew

Mocardia farcitica [FR
10152

Propiondbacterium acnes
EPal171202

Fhodococcus sp. EHAL

120

QVEEL

QIIRLAS

Batch'

QISELAST

QIVOLAS

IRDLY

ENIEEME R}
IFREL X
IRELEE:

94



SK78: Glucose-6-phosphate-1-dehydrogenase
(GI: 118171568)

IIGVAK+243AGLDDAGYR

Red arrows indicate PUPylation site on Msm (MSMEG)

a0 &0 70 20 |0

630738875 .MIMEG 0314/1-565
BIT0Z6658 . Fvld44T7c/1-565
638101254 . FRAATA576,/1-565
640475342 . 3trop 3092/1-565

FSEVDECDEVIFG

IAGECGMVIFG
RSHEL PnAIAvaFG
MTHEL IPEPCALVIFG
E39629902 .Arth 2094/1-565 GRNEL IAGPSSLVLEG
£42590597.KRH 12160/1-565 -—-FL AZPEALVLEG
E42450159 . M1lutDRAFT O0564/1-565- IAGE WLEE
641056659, ACTODO 01335/1-565 IIPPCGLVIFGI
637522317.PPAL1SE3/1-565 AGPCVLVMEG
B37266172.3C01937/1-565 IAGPIGL?IFG
637576131.nfa35750/1-565 IAGPCSLVIFG
E38093764.RHA] rol7184/1-565 IAGPCALVIFG
637118513 .DIP1304/1-565

IAGPCGIMV IR G

Quality/1-565

GLLEPTFSLVGE
GLLEPGFVLLGE
GLLEPSFVVLGE
GLLEPSFALVGE
SLLEPAFSLVGE
GLLEPAFSLVGE
GLLIPAFSLIGF
GLLEPGFGLVEE
GLLEPGFSLVGE
GLLEPGFALVGE
GLLEPGFALVGE
GLLEAGFSLV

Selection

FEOVF T NAYVOEHC

EFiG.

FESLAQAAA

TE

FAAVE

641056659

639680002

637118513

638101254

642500597

642450159

A3073EETS

637026658

637576131

637532317

638093764

640475342

637266172

ACTODO_01335

Arth_2094

DIP1304

FRAALASTA

KRH_12160

WIWMDRAFT_0564

MEMEG_0314

Rwrl447c

nfads7s0

FPALS63

RHAL ra07154

Strop_3002

3CO1937

RFLSEL

RLAIGF
-EVMWDFLAGST
-EVWARLAGNT
—AVWHQLIIGI

Product Name

ghucose-6-phosphate
-dehydrogenase (EC 1.1.1.43)
(I Gterm)
ghacose-6-phosphate
1-dehydrogenase (EC 1.1.1.43
(I Gterm
glucose-i-phosphate
1-dehydrogenase (EC 1.1.1.4%)
(IWGterm)
ghicose-6-phosphate
1-dehydrogenaze (EC 1.1.1.43
(IMGterm
glucose-G-phosphate
1-dehydrogenase (EC 1.1.1.43
(I Gtermm)
glucose-i-phosphate
1-dehydrogenase (EC 1.1.1.4%)
(IMWGterm)
ghicose-6-phosphate
1-dehydrogenase (EC 1.1.1.49%)
(IWGterm)
glucose-6-phosphate
-dehydrogenase (EC 1.1.1.43)
[ IMWIGterm)

glucose-i-phosphate
-dehydrogenase (EC 1.1.1.4M
(I Gter)

glucose-i-phosphate
1-dehydrogenase (EC 1.1.1.49%)
(IWGterm)

ghucose-6-phosphate
-dehydrogenase (EC 1.1.1.43
[ IMGterm)

ghacose-6-phosphate
-dehrydrogenase (EC 1.1.1.43
(I Gtermm)

glucose-i-phosphate
1-dehydrogenasze (EC 1.1.1.49%)
(IMWGterm)

140 150

Wl OF A 3L
QF RizEL
NOLE3GL

—EWWE CLL
—ENTWQOL T

EvaHL
ERL

— WA P

AR
Seq.
Length
508aa
520aa
549aa
510aa
510aa
520aa
49533
514aa
522aa
524aa
514aa
505aa

507aa

Genome

Actinormyces odontolyticus

ATCC 17982

Arthrobacter sp. FB24

Corynebacterium
diphtheriae MCTC 13129

Franida alni ACN14a

Kocuria rhizophila DC2201

Micrococcus luteus MCTC
2665

Mycobacterium stnegmatis
MCY 155

IIycobacterium
tuberculosis H37Ry

Mocardia farcinica IFIV
10152

Propionibacterium acnes
KPAlT1202

Fhodococcus sp. RHAL

Salindspora tropica
CHME-440

Streptomyces coelicolor
A

1a0

PSDIAAVGD?LTSPIiG

EFLEOAF

Batch'

21

21

21

21

21

22

12

22

22

12

22

22

12

95



SE79: Glutamine synthetase, type | Gene

AA
( GI 1 1 8 4 7 4 O 2 1 ) Selection DI::'E; ct LES Product Name Lg%:h Genome Batch'
642500461 KRH_10890 Eﬁ?ﬁﬁ&g‘iﬁ;ﬂ” = 447aa | Kocuria rhizophila DC2201 | 13
630742730 | MEMEG 4294 E‘é“éaf;gnle gﬂmmsa’ Ll 446qa | TTLCOTACIEOND SIMCRINAS | 5
GVEK+243 GYVLGPQAEDNVWSLTQEER 642805156  SSPE7_ 010100008902 E??%T?ﬁéﬁni?ﬁ (EC 453aa | Streptornyces sp. SPB74 | 13
Red arrows indicate PUPylation site on Msm (MSMEG)
290 a0a 310 3Z0 330 340 350 Je0 37[’ 3ao 390 400 410 4z0

30742730 . MIME: 4294/1-457
42805156 .33PE7 010100008902 ,/1-457
642590461, KRH 10890/1-457

guality/1-457

96



SF80: Glutamine synthetase, type |

(GI: 118169243)

LIK+243DENVEYVDIR

Red arrows indicate PUPylation site on Msm (MSMEG)

630742735 . MSMEG 4200,/1-478
637027444, RwZZ20/1-478
637521420, PPADGT1/1-478 -MFEGE
640475580, 3trop 3332/1-478 —MFANFE
637574211 .nfales70/1-478 NIFS
638087744, RHAL ro01157/1-478 MAFTETAE
B41673662.culi55/1-478 MAFETFE
38101832 . FRAATS161/1-478 —MFTKAE
639689415, arth 1600/1-478 —~MFE
64259083 1.KRH 14490/1-478 —MF
642451101 . MIutDRAFT 1491/1-478 —MF
641056671 . ACTODO 01347/1-478  -MF
p3T7Z66432 . 300 1-4 —MF QONA

MAEE]
EETF

Quality/1-478

10 1'L

IFELT
FET 2

LL.A

LL
I
I

]
I
FI
FI
I
FI
]

I

g GIE
FISEQNI

EF IR

20

IKF
EWVE

FE

40 a0

ESNE EIGLAF
ESNFDDGELAF
ENGLAF

ELL 'IIGLAF
IPAFAFT AEEGLAF
IFPASAFN FEIGLAF
IPAEAFIE IEEGLAF
I PIQ‘IFAE SN E 'IIGLIU]F

FAREF
FNLPAEST

Selection

I e I I

a | =

Gene
Object
D

B41056671
639680415
641673662
A35101852
A42500851
A42451101
639742755
A3T027444
A37574311
G37521420
G38087744
A40475580

A37366452

(]
=F
=F
i=F

Locus
Tag

ACTODO_01347
Arth_ 1600
culiss
FRAALS1A]
ERH_14490
LIDRAFT_ 1481
LISWEG 4290
Fw2220
nfalda7vi
FPADET]

FHAL rol1157
wtrop 3332

BC02193

Product Name

L-ghtarrine synthetase (EC
6.3.1.2) (IMGterm)
L-ghitarmite synthetaze (EC
6.3.1.2) ([ IMGterm)
L-glutarmine synthetase (EC
6.3.1.2) ([ IMGterm)
L-glutarmine synthetase (EC
6.3.1.2) (IMGterm)
L-ghtarrine synthetase (EC
6.3.1.2) (IMGterm)
L-ghutarmite synthetaze (EC
6.3.1.2) (IMGterm)
alutarnine synthetase, type [
(EC:8.3.1.0

L-gltarine synthetaze (EC
6.3.1. 2 (IMGterm)
L-ghtarrine synthetase (EC
6.3.1. 2 (IMGterm)
L-ghtarrine synthetase (EC
6.3.1.2) (IMGterm)
L-ghtarrine synthetase (EC
6.3.1.2) ([ IMGterm)
L-glutamine synthetaze (EC
6.3.1.2) (IMGterm)
L-glutarmine synthetase (EC
6.3.1.2) (IMGterm)

g0 20

478aa

474aa

474aa

474aa

478aa

47833

478aa

473aa

478aa

474aa

46%a

Genome

Actinomyces odontolyticus
ATCC 17982

Arthrobacter sp. FB24

Corynebacterium urealyticum
DER 7109

Franlda alm ACH14a

Kocutia rhizophila DC2201

Micrococcus luteus NCTC
2065

Wycobacternim smegiatis
M2 155

WIycobacternim tuberculosiz
Hi7Ew

Mocardia farcinica [FIV 101532

Propintibacterium aches
EPALT1202

Ehodococcus sp. EHAL

Salitispora tropica CHB-440

Streptommyces coelicolor A3

100 110

L R = N = N A T N N O N N A By v

15

14

14

14

14

16

14

14

14

14

16

14



SF81: Glyceraldehyde-3-phosphate dehydrogenase,

VPIPTGSVTDLTAELAK+243SASVEDINAAMK

Red arrows indicate PUPylation site on Msm (MSMEG)

639741561,
B3T0ZEE4T,
B373Z21566.
637113515,
E37576145.
633093757,
6404775348,
637206100,
638101266,
6396303095,
642590591,
p42450154,
B4105EEES.

Cuality/1-

type |

(GI: 118467799)

MSMEG 3084/1-352

Rv1436/1-352
PPADOS16/1-352
DIF1310/1-352
nfa35890,/1-352

FHAl roO7177/1-352
Strop 3098/1-352

SAVZ990/1-352

FRAAT4588/1-352
Arth 2087/1-352
ERH 12100/1-352

MIutDRAFT 0559/1-352
ACTODO 01341/1-352

352

130

200

220

230

240

230

Gene L AA
Selection  Object gcus Product Name Seq. Genome Batch’
D 129 Length
glyceraldehyde-3-phosphate . .

641056665 | ACTODO 01341 | dehydrogenase (FC 1.2.1.13) 14354 || ACDOM7CES odontolyticus | |
(IhGterm) ATCC 17952
glyceraldehyde-3-phosphate

639689895 | Arth_2087 dehydrogenase (EC 1.2.1.12) 3%6aa Arhrobacter sp. FB24 1
(IMWGiertn)
glyceraldehryde-3-phosphate .

637118519 | DIP1310 dehydrogenase (EC 1.2.1.13) 134aa %‘%013129 i
(IWIGterm)
glyceraldehyde-3-phosphate

638101266  FRAALASSS dehydrogenase (EC 1.2.1.12) 352 Frankia alni ACN14a 1
(IMWGierm)
ghyceraldehyde-3-phosphate

(42590591 | KRH_12100 dehydrogenase (EC 1.2.1.12) 335aa  Kocuria thizophila DC2201 | |
(IWIGterm)
alyceraldehyde-3-phosphate '

642450154 WMWDRAFT 0559 | dehydrogenase (EC 1.2.1.13) 33632 Tz"é‘ggmmus ftzust Gy
(I Gierm) -
ghyceraldehyde-3-phosphate . .

630741561 MSMEG 3084 | dehydrogenase (EC 1.2.1.13) 340aa ﬁ‘éﬂggtm“m stuegmalis ||
(IWIGterm) I
alyceraldehyde-3-phosphate .

637026647 | Rwl436 debydrogenase (EC 1.2.1.12) 330aa M—%mv 1
(IMGterm) WErCoas o ny
ghyceraldehyrde-3-phosphate . .

637576145 | nfa35390 debydrogenase (EC 1.2.1.13) e
(IMWGierm) —
alyceraldehyde-3-phosphate -

637511566  PRADELE debydrogenase (EC 1.2.1.17) 335aa ngﬁ“fg%?mmams 1
(IMGterm) Eraliiets
ghyceraldehyrde-3-phosphate

638093757 | RHAL ro07177 debydrogenase (EC 1.2.1.12) 33%9za  Ehodococcus sp. RHAL 1
(IMWGierm)
glyceraldehyde-3-phosphate - A

£40475348 | Strop_3008 dehydrogenase (EC 1.2.1.12) 334aa %‘Eﬁ—mm 1
(IWIGterm) e
glyceraldehyde-3-phosphate L

637206100 | SAV2990 debydrogenase (EC 1.2.1.12) ey (e e R
(IMGterm) Ll )

260 ' 270 280 290 300 3
D
= 4




SE82: Glyoxalase family protein Gene

. - Locus AA Sedq. 1
. Select Object Product N G
(GI 11 8 1 7 3 889) election ﬁ Tag roduct Name | enath enome Batch
B38100567 | FRAALALIEN hypothetical proten 130aa | Franlda alm ACH14a 14
BAFTIISLS  WIAY D152 glyozalase family protem | 117aa | Wlycobacterum avium 104 14
B30745035 | MSMEG 6630 | glyoxalase family protein | 11éaa || Lycobacterium smegmatiz WD 155 14

TADVDAAAK+243EIEATGGAIIK

Red arrows indicate PUPylation site on Msm (MSMEG)
50 g0 820 100 110 120
FIB1008AT.FRAATL4180/1-130 MITWL LEFPL = = PII DHNGEATWVEGD
FIVTAILZL.MAYV 0132/1-130 MITL LEMPL ZAHE AR =P ETPD EEEIVEGE
639745035 . MEMEG 663 0/1-130 LGFIL FAHEAAT DA PT PEEMET FEATTEGE ELWVEESEPLE

99



SF83: Hypothetical protein
(GI: 118468878)

ADVIDEAATFLK+243QQEDK

Red arrows indicate PUPylation site on Msm (MSMEG)

520

530

DWFID
DATID

641057485, RDAIDvDFDE
637521050, RD-TEVIPEE
——MARLDIQAL
--MARLDFDAL
-MAEKLNFEEL

QTHNAAR-LNEL

PPAD3OE /1-755
37376296, nfal 7360/ 1-755
£38093442 . RHALl ro0A2RO/1-755
£37118602.DIP1394,/1-755
640473802 . Strop 1534/1-755

641695774.3GR 1463/1-755 SENAGKKAKDLNEVIRE TLWSVFELRD———————

638098819, FRAALZ 103 /1-755 MPEITstQEL FAADR———————
64Z590217.KRH 08510/1-755 NGTAQDAAHEGGDTL ERTGORE-——-FDAGSTENRAA-
642450914 . M1utDRAFT 1309/1-755 TTTRAEAGKD-———- TF FARPOGERGWLGLEG Kﬁiiil
630600591, Arth 2769/1-755 svSKTEHIvAEETEQFFTL ———————— IDvTRSGD

ouality/1-755

GERGRIVAE IWKGAG—AE I

Gene
Object
D

Selection

K & &

K E &

X

HE ® | &

&

SED' 570

TFLEQQEDEG—
STEFEQOEERG-

DEWAGOSE-WD
FAFFDGLAEED -
RIFFEGCADFG-
QEFFRGLETAGENWE
T3ZFFRELAGED-WTI

DALLEGATLAED -
—FDALVAELACQRD -
FDEAVARWAE TG
FEALLGELADGE-

t

64 1057485
639650591
637118609

(33095519
642590217
f42450914

639741370

A37027923
637574294
637521050

638093442
640473502

641695774

Locus
Tag

ACTODO_02161
Arth_2769
DIP1394

FRAALZ103
KRH 08510
MNMtDEAFT 1309

MEMES 2752

EwlaTac
nfa373a0
PPAD308

RHAL ro06360
Strop 1534

AGE._14469

Product Name

hypothetical protein
Chlarite distnutase
hypothetical protein

hypothetical protein
hyrpothetical protein
Chlorite distratasze

hypothetical protein

hypothetical protein

hypothetical protein

ferrochelatase (EC 4.99.1. 1%
(TCersm)

chlorite dismutase
Chlorite distnutase

hypothetical protein

610

AA
Seq. Genome Batch’
Length
Actinomyoes odontolyticus
738 L Tec 17982 0
237aa | Arthrobacter sp. FB24 20
Corynehacterivim diphtheriae
2343 {307C 13129 20
237aa | Franlda alni ACH14a 20
238aa || Kocuria rhizophita DC2201 20
238aa | Micrococcus lutews HNCTC 2665 | 20
231am I;-'?;cnhactmmn stnegmatis MC2 210
Iycobacterium tuberculosis
231aa He7Ry 20
23laa | Mocardia farcindica [FWL 10152 20
Propionibacteriuim actes
6832 | #pa171203 e
231aa Bhodococcus sp. EHaAL 20
233aa | Salinispora tropica CHB-440 20
Bireptomyces grisens griseus
2% | \RRe 13350 el
620 630 64

L L I~ I I A T - - -

[ = = B = B = B = R = B

100



SF84: Hypothetical protein

(GI: 118473705)

TLEENQK+243VEFEVGQSPK

Red arrows indicate PUPylation site on Msm (MSMEG)

630744570 MSMES 6159/1-68
637028916 . Rwv3icdBc,/1-68
630600419 . Arth Z600/1-68
642590355 KRH 09870,/1-68
EIT5TZ883 . nfalesl/1-68
538090933 .RHA]1 ro04351/1-68
637117542 .pIPO3Z0/1-648

642450292 MIutDRAFT 0695/ 1-68 MAV
641239487 Franeanl 0560/1-68

BITZEBTTE. 304505/ 1-648
640474046, 3trop 1775/1-68

ouality/1-68

Gene

Selection O_t:E_ct % Product Name
639600419 Arth_2600 ;ﬁ;ﬁﬁ&;ﬁ;ﬁmmg protein
637117542 | DIP0320 ;;ﬁ;%;}ﬁ;%bmma protein
641239487  Franean]_0560 ;;ﬁ;h(ﬁ[}?;%‘mdiﬂg protein
642500355  KRH_09370 cold shock protein
642450292 MutDRAFT 0695 gﬁ;ﬁﬁ[}?ﬁfmﬁng protein
639744570 MSMEG_6150 ;;ﬁ;*}?ﬁ[}?ﬁibmding protein
637028016 Rv3648c gﬁ;ﬁﬁ[}?ﬁ;ﬂmﬁng protein
637572883 nfad6al ;;ﬁ;*ﬁﬁ}ﬁg%bmdmg protein
38090933 | RHal_ro04351 gﬁ;ﬁ‘ﬁ&ﬁfmdﬁg protein
640474046 | Strop_1775 ;;ﬁ;h(ﬁ(}f:;%bmdmg protein
637268776 SCO4505 ﬁ%ﬁﬁﬁ;ﬁm&ng protein

10 20 an an c0

iV TLV -
VTV I-
a
V-

H H H H H H H H

W TEL—-
| S
ENWTEW-

EQvIPL—

MaAT

MA0

/H H=H H /H =/H =H H H =H =M H
H =H H =/H =/H =H H H =H =/ H

fi7aa
G7aa

fiTaa

fi7aa

fi7aa

68aa

67aa

fi7aa

67aa

Genome

Atthrobacter 2p. FB24

Corynebacterium diphtheriae
MCTC 153120

Frankia zp. EANIpec

Eocutia rhizophila DC2201

Mlicrococcus luteus HCTC
2665

IIycobacterium smegmatis
LC2 155

IWIycobacterium tuberculosis
H37Ex

MNocardia farcinica IFIV 101532

Bhodococcus sp. BHAL

Salinispora tropica CHE-440

Streptomyces coelicolor A302)

Batch’

38

38

38
38
38

38

38

38

38

38

38
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SF85:

Inositol-5-monophosphate dehydrogenase e "

Selection  Obiject Locus Product Name Seq
(-]
37

(GL: 118473142) . i |t

641055600 | ACTODO_00276 | hypothetical protein

Genome Batch’

Actinomyces odontolyticus

35

=

ATCC 17952
630650657 | Arth 2574 ;I;’Edffhydmgmse family 378aa Arthrobacter sp. FB24 35
mozitol-5-monophosphate Corynebacterum glutamnicum
O dehydrogenase 32 | A TCC 13032 (Kitasato) E
£41344845 | Franeanl 5997 ;I;’Edffhydmgmse family 376aa  Frankia sp. EANIpec 35
IAQ \/ \/ E \/ AAK +243EPEP SAAIR 642500043 KRH_06790 gﬁaimymgmse farnily 373aa Kocuria rhizophila DC2201 | 35
647450065 MIUDRAFT 1360 [P dehydrogenase farmily 1784 Ilicrococcus uteus NCTC 35
EE— - protein 2865
[P dehydrogenase farmily IWycobacterium stnegmatis
639740134 MSMEG_1603 TiSaa | jrboes 35
ozitol-5-monophosphate Wycobacterium tuberculosis
(37028676 Rw3410c dehydrogees (EC.111205) | 175% HirRy 35
(37573424 nfaspe0 ?ﬁ;ﬁ;gﬁ;”phDsPMte 441aa Mocardia farcinica IFM 10152 35
ozitol-5-monophosphate Propiorbacterium acnes
637522516  FPAL767 dehydrogenmse 36738 Foai71203 35
pozeible INP
638092782 RHAL roD6200 debydrogenase/GME reductase 37%aa | Bhodococcus sp. EHAL 35
640476093 | Strop_3836 ;?gaffhmgmsemw 387aa || Satinispora tropica CNB-440 || 35

putative inosine-

Red arrows indicate PUPylation site on Msm (MSMEG) SIS | SOR 1756 |5l BNt

100 110 120 130 140 150 160 ' 170 180 190 200 210 22C
639740134 . MSMEG 1603 /1-462 FFEIPVIAHP PEFAIEM FELEVLAGESL IGRAADVEER AV VEVAR——————————— E QAT TE TLWA
R3T0Z8676.Rvidlle/1-462 RFEIPVWVAHFE PEFATEL FELEVLNGEGL IGRALDVEAR TAOLLEAARS ——————————— P COWL TEVLWA
F39690R97 . Arth Z2874/1-462 I KFDMPV IAAP P IAT, FELGVLDLEGLWTRYERDPOSVLDOT GATLDDET-———————————— P OEHYETHW WA
642590043 .KRH 06790/ 1-462 I QFDIPVWEAR IIL FELEVLDLEGLWTRYEDPOPVLDE IADLERE-————————————— POREVVEHRYRTWLE
642450965 . MLIutDRAFT 1360/1-462 BRI TEDMPWVIGAR IAM FEL VL F QEFYRTW VA
F41055600,ACTODD 00276/ 1-462 II IPLMAAF IAF Fiz IGVLDLDGLWTRY¥EDPTP ILDETAHLGEE————-———————————— P R?QKIWRA??E
B3T92Z516. PPALTET/1-462 BI TFOFFP IMALP IEF FELEVL IL ——————————————— E FRESETWWE
641697073 .36 2756/1-462 I RFELFFLAAF HAIRT FELEVLNLEGLWTRAADPOPLLDE TAEMPVE-———-———————————— 15 QFSFAVVE
F412445845, Franeanl 5997/1-462 I HFILPI?AAP TAN xR sl W T HL PROENEALCPHVLA
A37573424 . nfaf9e0/1-462 FRFEIPLWVAHE WEL FiEL W T I ——————————— QR-FDRAVATL 15 ETLTPALTC
B38092782Z .FHALl ro06Z00/1-462 RFOIPVLAHP PSFAIELGEREGGLEVT WALAE-——————————— SDVDVEART E FALTEPOLLE
F39301558 . NCgl0579/1-462 KFRLEFFMNHES PEFVIEME GLEY INAEGLNGRHADT DEATAFKW IARAYE——————————— P EEIAPIWNIE
E4D475D93.Ster_383Ef1—452 IL PERGIPCWVEHES 5 4 ERL FizL W PAK?LEILASLAEDATDPSAHPTRAGATRP 15 ALAPWVILLT
uality/1-462
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SE86: Malonyl CoA-acyl carrier protein transacylase ane e o

(GI: 118471928)

Selection Object Product Name Se_g. Genome
ID Tag Length

utative (acyl-carrier-protein Arthrobacter
s P TV GH | G ARl RS g—malnn}ilugnsfaase F ) Sl chlorophenolicus A6
putative malonyl CoA-acyl carrier
38102322 | FRAALSAAS protein transacylase (WCT) 341aa | Frankia alni ACH14a
(EC:2.3.1.39)
malonyl Cod-acyl carrier protein Kocuria thizophila
e transagylase (Egl} 1.39]I1j lEes DC2an
[Acyl-carrier-protein) Micrococcus luteus

=

NAAGQIVAAGAVAALDK+243LAEDPPAK sl MR TP S matonytransterase (023 139) | 1% NCTC 2665

Red arrows indicate PUPylation site on Msm (MSMEG)

630742769 . MIMEG 4325/1-424
EITOZ7467 . Rw2243/1-424
640475627 . Strop 3378/1-424

642403187 .AchlDRAFT 4705/1-424 CIEAMTF‘IRE

639742760 | MSMEG_4325 gﬂ‘;ﬁ;ﬁgf‘éﬁcﬁgmm 200aa Mﬁ%ﬂﬁ;ﬁﬁ% se
GIT027T407 | Rv2243 %?le;;?mrs?ﬁse(mﬂ.mag) I02aa w Hi7Ry
637574159 nfal150 gcﬁxmiﬂgggse N Ifunljdia farcinica [FM
GI1521734 | PPADSH %'?le_aigxrgﬁrs?ﬁse(Ec;z.3.1.39) S %ﬂﬁil%nfga?mumams

[acyl-carrier protein)
=-malonyltransferase (EC:2.3.1.35)

=

638087756 | RHAL ra01199 305%za | Bhodococcus sp. EHAL

640475627 | Strop_3378 acyl transferase dormain protein 380aa %‘ﬁa—mw
putative malonyl-Cos ACE Streptomyces griseus
£41609479  SGR_S5108 i——— 305aa | o 2 R C 13350
130 140 150 10 170 180 190 'EDD 210 220 240 £50
&Iﬁ?ﬂ..ﬁ.ﬂ GAEMAKACAVEP ART I‘JAAGA‘.’AALIICLAEIPP —vRICL.p.IAGAF I SEPTATLL
VALAA GAEIUlAKACAIEP D‘I.ﬁ. IVAAGRLTALEKLAEDEPE ~VRALGVAGAFHTEFMAPALDGFARARAANT PTATLL

PEARVTLAR Ffl GELEFLAAEPE —WEOLOWVAGAFHTE PAEATLAAWAAGTTRADETT ITL
AAGTFEQLFALADNER —WIPLFWVAGAF PAVIALOATAPOLEPQAPTVELL

642451312 .M1IutDRAFT 1696/1-424 SPAEALSVVE AAAR 2D EALGALAGIAR FEPAWVRDLA AGLSPIDEELELL
642590451.KRH 10790/1-424 EAI.E.MRF‘.?R AAR R GD&AA‘.VLGGTPDG‘.?AESIAA‘IG EQLIALAAI-IPP PALEFLEELWFEL PAHTLL
B3T5Z21734.PPADOSE /1424 EAAMVLWERE s SD‘IA‘.’IGZIA IKAAGL F ECQLEAFAAEFPE EPA‘.’II—ERE‘.’AAAMP TIFTVALL
641699479, 3GR 5108/1-424 DDEAATEFVE AAR R GMAATTFEDED F QIAALEAIKPEG PAVEFLEAAVGDL SIP

638102322 .FRAATSGRE /1-424
£37574159.nfalf150/1-424
E38087786.RHAL ro01199/1-424

ouality/1-424

EEATLVLWAT LGGEPEA
POEAVTLAATRGAEMAFACATER WL G EAANLAFLIELDLVE
WALAAVRGAEMAFKACATER WL EAI‘.E.ARLIELGLEP

EDLARLAAEPPAG GAVAGGIREAARRY
FMAPA ?AKAIAQIIPGEPIRTLL
RFMAPAQEA‘.’TEPJ.IK ITEP=EPTIRTLL

IVAAGTLIAT EiLAAI-IP FE

36

36

38

36

38

38
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SF87: Myo-inositol-1-phosphate synthase
(GI: 118470644)

DVNFVAAFDVDAK+243K

Red arrows indicate PUPylation site on Msm (MSMEG)

639745301 . MSMES 60904/1-402
537025215, w0046 ,/1-402
B37578131.nfa55520,/1-40z2
£38090030.RHAL ro03447/1-402
640476830, 3trop 4563 /1-402
538103504 . FRAAT.ABE0/1-402
541693010.35R 3681/1-402
39600728 . Arth Z9053/1-402

30 40 a0

—-M3SEHAG-——————- ATVEY
—-MSEHOSLEAFPEAS TEVEVAIVGY
IHIAEHAT ———————— ATVEV

—-MGENST-——————- AIVGV
———————————————— AIVEV
——ME-—-————————— AIVGV
——ME-—-————————— AIVGY
SEVSSN-—-——————- AIVGV

642451257 .MIutDRAFT 1646/1-402 —-MATH-——————-—- ATAGY

£37117337.DIP0O115,/1-402
642590024 .KRH O6600/1-402

Quality/1-402

——Mz-——————————— AIAGV
—-M3EH-————————- ATAGY

I T T o R o T o T o T o T o T o B o

70

EN FGL
DIESTVEEL
E PGL
E FGL
FNERVWFEEL
PIAQVP =L
PAGEWVFEEL

IPGL

F
EAKAIOI]:IVP =L

SPDOOVEGL
PIDIvPGL

Selection

=

=

IS

=

=

=

| =

=

=

Gene
Object
D

B3R6R07 24

637117337

538103504
542590024

542451357

B39745301

637025215

637578131
638090030

540476830

541698010

=10

Locus
Tag

Arth 2905

DIFO115

FRAALARA0
KERH 06600

MitDEAFT_1646

MENMEG_6204

Bwl04éc

nfa55520
RHAL_ro03447

Strop_4563

SGR_3681

100

Product Name

Iflyo-inosital-1-phosphate synthaze

hypothetical protein

Putative 1L-myo-inosital-1-phosphate
synthaze

myo-inositol-1-phosphate synthase
(EC:55 14

inositol 1-phosphate synthaze

myo-inositol- 1 -phosphate synthaze

MYQ-INOSITOL-1-PHOSPHATE
SYNTHASE IMO! (Inosital 1-phosphate
synthetaze) (D-glucose §-phosphate
cycloaldolase) (Glucose d-phosphate
cyclase) (Glucocycloaldolase) (EC:5.5.1.4%

putatrve 1L-myo-mositol-1-phosphate
synthase

possible myo-inosital- 1-phasphate synthase
Wyo-inositol- 1 -phosphate synthase

putative 1L-royo-inositol- 1 -phosphate
synthase

110 120 130

FEPIDWI
APTHWT
EEID
FEADWEWL
PPIG
PELGT

H H H H H H H H H H

AA
Seq.
Length

3B8aa

355aa

357aa
36laa

3flaa

363aa

367aa

36daa
36laa

350aa

360aa

Genome Batch’
Arthrobacter sp. 3
FB24

Corynebacterium
diphtheriae NCTC 3
13129
Franlda alti
ACM14a
Kocuria rhizophila 3
DC2a01

Micrococcus luteus
MNCTC 2665

MIycobacterium

smegmatis WCI 3
155

Mycobacterium 3
tuberculosis H37Ewy

Mocardia farcinica
IFI 10152

Ehodococcus sp. 3
FHal

Salimspora tropica 3
CHE-440

atreptommyces

griseus grisens 3
MBRC 13350

140 150

H H H H H H H H H
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SK88: N-carbamoyl-L-amino acid amidohydrolase
(GI: 118473294)

[v]
[v]
ELEK+243NNVTIGLVDR
[v]
Red arrows indicate PUPylation site on Msm (MSMEG)
160 17

GTLIL

30742448 . MSMEG 3995/1-440
BE3IDTO0580. AAur 0749/1-440
42589422 . KRH 00700/ 1-440

BITZETIZ0.3C0307E/1-440 FGLACY

cuality/1-440

210

W ARTINETEDREVEIS TGP IHI EL
GKLEL IGCRG ————— TYEGE - IHI
W EAL FORG————— EDSIP-
EL zDET AMEARGYDPETLGPDPERLARTGAR

Gene

Object
D

A38799550
642589421
630742448

A37267330

’ZED

Locus
Tag

Afur 0749
KRH_00700
MSMEG 3985

0307

230
IGLYDETWAR

RDnG
EDGETIGLYEA TREY

SGDRIGIASAIWPI

IGLW a3 AR

Product Name

putatte M-carbamoyl-L-armino acid
atnidobydrolase

putative hydrolase
M-carbatmoyl-L-atnino acid
arnidohydrolase
M-carbamoyl-L-arnino acid
arnidohydrolase

240 250

AA
Seq.
Lenith
415aa
41033
43888

405aa

260

Genome Batch'

Arthwobacter aurescens TC1 | 17

Eocuria thizophita DIC2201 17
Mycobacterium stmegtmatis

MC2 155 .
atreptormyces coelicolor 15
A3

270 280

LEAAL IVVALED IADEFGEELHTSC GO
LEASMLVVAARELADRFEGVL 1
LEASLLI mALEI——DvI c

IUII'_.PIAEIVI. REACTAG--AVATFGEI

1
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SF89: Phosphoenolpyruvate carboxykinase

(GI: 118173553)

[+]

[v]

LGYNVGDYFAHWINVGK+243NADESK
[¥]

[v]

[w]

[w]

Red arrows indicate PUPylation site on Msm (MSMEG)
[+]

B39799662. ARur 0832/1-636
H42589684. KRH 03Z60/1-636
H40473130. 8trop 0861/1-636
B38102849. FRAALAZ04/1-636
B37269254, 3C04975/1-636 WE LEANY
B39738817.MSMEG 0Z55/1-636 WEIGATL GEMGT
H415814455.MtubH3 010100012450/ 1-636WEFIGATL (ST e
B37578058.nfab475%0/1-636 WEMGATL GEMGT
638091762, RHAL ro05180/1-636 FLGATL SARST
B37119376.DIP2180/1-636 IGALL ETWEALEH

IFM L
WEOSATL

LEATL
WEE ST

ERNTE)
IELATE)
SEANS
DAEATEET
EEWGEL

PMAMLEEFT
PMAMLEEFT
PMAMLEEFT
PFAMLEFEC
PFAMLEFEC
PMAMLEFEL
PMAMLEFEL
PMAMLEFEL
PMAMTPEFET
PMAMLEEFT

Quality/1-636

Gene
Object
D

A39790662

637119376

638102540

B42550654
G39755517
B41814455
G375TE058
635091762
A40475130

637269454

" 510

WML S AKAN-— PEILP
LDIGARMG——
IEM
LERS
DA
TS
IMNL
I0L
INL
IDM

Locus
Tag

Adur 0332

DIF2150

FERAAL G204

KRH_03240

MEMEG 0255
WitwbH3_010100012450
nfas4790

RHAL rol5180

Strop 0861

5004970

520

IFL

Product Name

phosphoenolpyrivate carbozxylkinasze
(EC4.1.1.33)

phosphoenolpyrivate carbozxykinasze
(GTP)(EC4.1.1.30

Phosphoenolpyrvate carboxykinaze
[GTP] (PEP carbosxykinase)
(Phosphoenolpyruvate carbozxylase)
(FEPCED (EC4.1.1.38

GTP-dependent phosphoenolpyruvate
catbozykinase (EC:4.1.1.32)

phosphoenolpyrivate carbozxylkinasze
(EC:4.1.1.32)

phosphoenolpyrivate carbozxykinasze
(EC4.1.1.33)

phosphoenolpyrivate carbozxykinase
(GTPI(EC4.1.1.30)

phosphoenolpyruvate carboxylinase
(GTF) (EC4.1.1.32)

Phosphoenolpynrrate carhoxyldnase
(GTP)(EC4.1.1.32)

phosphoenolpyruvate carboxykinase
(GTR)(EC4.1.1.32)

530

TAEGSEATEPGE
TPIGGFAWPGF
DAEGSE LITEGE
S PEGRFE LWEGEE
o EWTT BEE
E LW EEE
E LW EEE
E LW EEE
FLWEGE
ELWEEE

5410

L I I s N I s N (s B s B |

AA
Seq.
Length

ti03aa

12aa

til7aa

f2laa
ti03aa
tilfaa
t10aa
fi0%aa
ti12aa

il%aa

Genome

Atrthrobacter
aurescens TC1

Corynebacterium

diphtheriae NCTC
15120

Franitia alni ACH14a

Kocuna rhizophila
DiC220m

Ilycobacternim
stnegmatis T2 155

IIycobacteriim
tuberculosis H37Ra
Miocardia farcimica
IFII 10152
Rhodococcus sp.
FHa1

Salinispora tropica
CTHB-440
aireptomyces
coelicolor A3(2)

L
L
L
I
I
I
I
I

Batch’

15

15

15

15
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SF90: Prolyl-tRNA synthetase

(GI: 118472270)

DSYSFDVDDDGLK+243NAYYQHR

Red arrows indicate PUPylation site on Msm (MSMEG)

35741115

E38093Z10

E396859218
42450049

641056990

E38103177

Cuality/1-

MSMEG 262171-627
B3T0Z8093.
E37S7EE3IT.

RBvi845c/1-627
nfad0730/1-627

.RHAL1 roDBEZ8/1-627
E37118693,

DIP14BZ/1-627

LArth 1407/1-627
MLIutDRAFT 0459/1-627 ——
642530999,

ERH 16100/1-627

LACTODD O1lG666/1-627
37522257,
G41696127.

PEA1499/1-627
SGR 1818/1-627

FRAATESIT/1-627T

627

LzP
LizFP
LizFP

LiP
LizP
LAP
LAP
LAP
LAFP

--MLLP
—ILLGP
EEVVVEE

1Z0 17

L I I~ I~ I~ O I I . - I |

Selection

| OO0/ 00O =

5 o

Gene
Object
D

841056290
539689218
B37118693

838103177
542590099
542450049
639741115

B37025093
BITSTAA5T
B37SEAA5T

638093210

g41696127

ACTODO 01666
Arth_1407
DIP1432

FRAALAS3T

KRH 14100

WIutDRAFT_0459

WENMEG_2621

Fwldd5c
nfad0730
FP&1499

FHAL ro06623

BGR_1818

Product Name

hyrpothetical protein

prolyl-tEHA synthetaze
prolyl-EMA synthetaze
(EC6.1.1.15)

prolyl-EMNA synthetaze (EC
6.1.1.15) (IMGterm)

prolyl-ENA synthetaze
(EC6.1.1.15)

prolyl-tRMA synthetaze
(EC:6.1.1.15)
prolyl-EMA synthetaze
(EC:6.1.1.15)

prolyl-EMA synthetaze
(ECA.1.1.15)

prolyl-tRHA synthetaze

prolyl-tEHA synthetaze
(EC6.1.1.15)

proline--tRIMNA lgase
(EC6.1.1.15)

putative prolyl-tRINA synthetase

200
=
i
Ex

210

FAT
FATx
FATx
E3 IW3ATE AT
FVERW ICAATEEAMG
GLEVIPWAATAGAMG
=L EVW P PATSEAMG
GLEVWAYIA
=L I3

=F DA TY

=L DHETY 34

IW3A
I 3R
IWan

FAT
Pz
FATx

585aa

582aa
S85aa

SBhaa

58laa

567aa

FLID‘JLAIP‘.?FIGIK—— RFERFAG-

Genome

Actinomyces odontolyticus
ATCC 170982

Arthrobacter sp. FB24

Corynebacterium diphtheriae
MCTC 15129

Franlga alm ACH14a

Kocuria thizophita DC2201

Whicrococcus luteus NCTC
2665

Wycobacteriuin stegtmatis
WC2 155

Wycobacterivim tuberculosis
Hi7Rxr

Mocardia farcinica [FIW 10152

Propionthacterium acnes
EPai71202

Ehodococcus sp. FHAL

Streptorayces oriseus oriseus
MBERC 13350

Batch'

24C
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SFK91: Putative adenosylhomocysteinase
(GI: 116266924)

LSK+243DQAEYIGVDVEGPY

*No homologous proteins found
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SF92: Putative thiosulfate sulfurtransferase
(GI: 118472788)

DFVDAQQFSK+243LLSER

Red arrows indicate PUPylation site on Msm (MSMEG)

639744206
637026006
637573116
£38091433
640472568
E378777E0
641692310
6396894581
6425907848
642450089
639315207

ouality/1-

.MSMEG 5789/1-316
LBw0B152/1-316
.nfai940/1-316

.REH21 ro04856/1-316
.Strop 0Z06/1-316
.Franccil 0449/1-316
LSGR 3965/1-316
LArth 1666/1-316
.KRH 14060/1-316
LMIutDRAFT 0499/1-316
LeglB03/1-316

316

Gene
Selection Object

ID
30650481
639315207
637ETTIED
642500758
£4 2450089
639744206
637026006
637573116
38001438
640472568
641608310

70

IEGA

TAGAT

IEGA

IEGAT

PGAT

IPGA EL
TENATRIRDNT
IP=AVET
FGA
IPzA

Arth_ 1666

cgls03

Franccid 0449
KRH 14060

WiutDRAFT_0499

MEMEG 5759

Bwl815c

nfas940
FHAL rol4556

atrop 0298

SGER_3965

a0

Product Name

Thiosulfate sulfurtransferase (EC:2 8110

THIOSULFATE SULFURTRANSFERASE
(EC:2.3.1.1)

Rhodanese-like (EC:2.8.1.1)

putative thiosulfate sulfurtransferaze
(EC:2E.1.1)

Fhodanese dornain protetn
putative thiosulfate sulfurtransferaze

(EC:2.5.1.1)

FRCOBABLE THIOGULFATE
SULFURTRANSFERASE CYZAZ
(FHODANESE-LIKE PROTEIN)
(THIOSULFATE CYAMNIDE
TRANGEULFURASE) (THIOZULFATE
THIOTRAMNSFERASE) (EC:2.5.1.1%

putative thiosulfate sulfurtranzferase
(EC281.1%

thiozulfate sulfurtransferaze (EC:2.8.1.13
Rhodanese domain protein (EC:2.8.1.10

putative thiosulfate sulfuttransferaze
EC:2E1.1%

o0 100 110

303aa

30laa

277aa
302aa

207aa

I7Taa

2TTaa

277aa

278aa

3llaa

27%aa

Genome

Arthrobacter sp.
FB24

Corynebacterium

utatnicurm ATCC

13033 (Biclefeldy
Franlda sp. Ccl3

Kocuria rhizophila

DC2201

Micrococcus luteus

MNCTC 2665
Mlvcobacteriim

stegtnatis WMCZ 155

MIycobacterium

tuberculosis H37Ew

Mocardia farcimca

IFhI 10152

Fhodococcus sp.
RHAL

Salinispora tropica

CHB-440

Streptornvoes
grisens griseus
MBE.C 13350

130

24

24

24
24

24

24

24

24

24

24

24

H H H H ~« BH BH H

=
=
IERT
[F I
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SF93:

TK+243ALVADMSDQEIWNLK

Red arrows indicate PUPylation site on Msm (MSMEG)

E397427ET
637027465,
637574157,
638087784,
6371188389,
642399874,
42451310,
641056984,
637521739,
641699501,
638101726,

EA0475622 .

o

ouality/1-

7 .MSMES 43 £1-997

Pyruvate dehydrogenase subunit E1

Object

(GI: 118470577) °

637027465
B37118880

B37521750

B37574157

B3E0E7TE4
638101726

BITALTAT
540475622
641056954
541699501
5423099574

542451510

"f4un
ALAD
ne
v

350 360 3

0 380 380

FvZZ41/1-9397
nfalf130/1-9397

FEHAl ro01197/1-997
DIP16B7/1-997
AchlDRAFT 1416/1-997
M1lutDRAFT 1694/1-997
ACTODD O01660/1-997
PPAOSEO9,/1-997

SGR 5130/1-997
FRAATH051/1-997
Strop 3373/1-997

n B = B = B = e I = e

=1=F)

Locus
Tag

Rar2241

DIF1687
FPAD9ED
nfaldl30

FHaAL_ro01197

FEAALSO51

MEWMEG 4323
Strop_3373
ACTODO_01660
SGR_5130
AchlIDRAFT_ 1416

MuDEAFT_ 1604

410

Product Name

pyruwate debypdrogenase subunit E1
pyruwate debydrogenase subunit El
pyruvate dehydrogenase subunit E1

pryruwate debypdrogenase subunit El

pyruvate dehydrogenase E1
cotnpotent

pyruvate dehydrogenase,
decarboxylase subunit, thiarmin-
binding

pyruvate dehydrogenase E1
cotnponent

2-ox0-acid dehydrogenase E1 subunit,

homoditmeric type
hypothetical protein

putative pyravate dehydrogenase E1
cotnponent

2-oxo-acid dehydrogenase E1 subunit,

homodimeric type

2-oxo-acid debydrogenase E1 suburt,

hormodimeric type

420 430

Genome

MIycobacterium tuberculosis
H37Ew

Corynebacterium diphtheriae
NCTC 15129

Propiondbacternum acnes
KPAL71202

Mocardia farcimca [FIV
10152

Fhodococeus sp. RHAL

Franlda alni ACN14a

Mycobacternim smegmatis
MC2 155

Salinispora tropica CHBE-440

Actinomyces odontolyticus
ATCC 17982

Streptomyces grisens grisens
NBR.C 13350

Arthrobacter
chlorophenolicus A6

Micrococcus lutens NCTC
2665

440 450

Scaffold
1]

NC_000962
NC_002935
HC_006085
NC_006361

MC_005268

MC_008278

HC_0085946
HC_009380
MNZ_AAYIOZ000004
MC_010572
WZ_ABKTIN1000009

NZ_ABLOQO1000014

460
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SF94: Ribonucleoside diphosphate reductase, ... &=
alpha subunit
(GI: 118170953)
637664264
A4 2500536
42451880
K+243NEDMYLFSPYDVER
A3740805
637048307
f43198448
638003023
Red arrows indicate PUPylation site on Msm (MSMEG) S

0 340 3

FL
FL
EL
FL
FL

FE30A90164 . Arth 2356/1-870 H
E42451880. MIutDRAFT ZZ558/1-879N
639740803 .MSME: 22099/1-8709 H
B37028307.Rv3051c/1-879

G3B093023.RHA]l ro06441/1-870
F42590536.KRH 11A00/1-870 ILNEL
637664264, 1k0478/1-879 ] ILEFL
F43198448. PROACOOOL 2334/1-879ENK FPOFL
BE372056136. BAVI0NZG/1-879 E IEEEL

H H H H L

H
H
H

E FME R ERIG T

Quality/1-879

k0478

KRH 11600

MutDEAFT_ 2258

MSMEG_2299

Ex3051c

PEOACOOO1_2334

FHAL _roDé441

2AV3028

Product Hame

ribonucleoside-diphosphate reductase
class Th alpha subunit (EC 1.17.4.1)
[ IMGHermn
riboncleoside-diphosphate reductase
class Th alpha subunit (EC 1.17.4.1)
[ IMGierm)
ribonucleoside-diphosphate reductase
class Th alpha subunit (EC 1.17.4.1)
[ IMGtertn)
ribomucleoside-diphosphate reductase
class Th alpha subunit (EC 1.17.4.1%
[ IMGierm)
nbonucleoside-diphosphate reductase
class Th alpha subunit (EC 1.17.4.1)
(TMGterm)
ribomucleoside-diphosphate reductase
class b alpha subuntt (EC 1.17.4.1)
(TMGterm)

nbonucleoside-diphosphate reductase,

alpha subunit (EC:1.17.4.1

ribonucleoside-diphosphate reductase
class Th alpha subunit (EC 1.17.4.1%
[ IMGtern)

ribotcleoside- diphosphate reductase
alpha chain (EC:1.17.4.13

410

————— I

--—-IK
-——-I%
————IN
--—-IK
-——-IK
-———IN
-———IN

RFRRIT
E

T20aa

71%aa

715aa

706aa

(9332

356233

693aa

79332

Genome

Arthrobacter sp. FB24

Corynebacterium

jeitceinm K411

Kocuna rluzophila
DC2im

Micrococous uteus
MNCTC 2665

MIvcobacteriim
strnegrmatis MWC2 155

MIycobacterium
tuberculosis H37Ex

Propionibacterioim acnes

SK157

Ehodococcus sp. BRHAL

Streptormyces avermitilis

MA-4650

430

Batch'
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SFK95: Rieske 2Fe-2S family protein Selecton
(GI: 118474008)

K& E

K| &

DHNETVVLDFPK+243R

K &

Red arrows indicate PUPylation site on Msm (MSMEG)

250 260 a0 380 390 400
30744820 .MSMEG 6410/1-570
37029097 . Rw3818,/1-570
B37572656.nfa1470/1-570
BE3BO0T06AZ8 .FHAL ro04045/1-570
B40473 602 . Strop 1330/1-570
B37521477.PPAOTZT/1-570
BITZT70794.3C06523/1-570

ouality/1-570

Gene
Object
ID

G39744520

G37029097
B375TI656

G37521477
f380904248
B40473602
B3TLI0704

Locus
Tag

MELEG 6410

Ex33l5
nfald?7i

FPANTIT
FEHAL ro04045
Strop 1330
SCOA513

Product Name

Fiesle 2Fe-203 family protein

hypothetical protein
biypothetical protein
putative Zn-dependent
hydrolase

brpothetical protein
Rieslze (2Fe-25) domain
protein

brpothetical protein

518aa

516aa
511aa

21%aa
543aa
53033
34taa

440

Genome

IIycobacteriutm smegmatis BC2

15>

Wrcobacterium tuberculosis H37Ey

Mocardia farcinica [F 10152

Propionibacteriuem acnes

EPALT1202
Ehodococcus sp. FEHaAL

matinispora tropica CHE-440

atreptomyces coelicolor A30 2

460

470

Batch'

12
12

12
12
12
12

481
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SF96: S-adenosylmethionine synthetase o m

Selection| Object Ta Product Name Seq. Genome Batch’
(GI: 118169294) I L —————
tnethionite adenosy sferase
G39600065 | Arth 2256 2.5 1.6) (IMGterm) 411aa | Arthrobacter sp. FB24 19
methionine adenosyltransferase (EC Corynebacterivim urealyticum

2.5.1.6) (INGHerm) a0la Sen 7100

methionine adenosyltransferase (EC
2.5.1.8) (IMGterm)

methionine adenosyltranzferase (EC
2.5.1.8) (IMGterm)

methionine adenosyltransferase (EC

19

&

641673376 | culd7s

&

641240634 | Franeanl 1716 308aa | Franlia sp. EAMNIpec 19

K

642500708 | KRH_13260 401aa | Kocuria thizophila DC2201 19

AAPVGLFVETFGSETVDPAK+2431EK

Wycobacterium stnegmatis

620741532 MSMEG_3055 | 521 R e ey 3002 | [HIEO0A g
640602101 | MEA_1401 ?ﬁ%ﬁfﬁéﬂiﬁlﬂnﬁmse(m 403 Iﬁﬂiﬁa“m‘mmbm‘ﬂ”m 10
677576169 | nfa36130 D ity RS (E | qp4qa i farcinica T 19
637521943 PPA1103 ?ﬁ%ﬁfﬁgﬂiﬁﬂlﬂﬂmﬂm 3072 | CROPIOIBACENI SC0ES 10

methionine adenosyltransferase (EC
2.5.1.8) (IMGierm)
methionine adenosyltranzferase (EC
2.5.1.8) (IMGterm)

methionine adenosyltransferase (EC 40738 atreptomyces coelicolor
2.5 1.8 [ [IMGterm) A3

&

638093738 FHAL ro07158 404aa | Fhodococcus sp. FHAL 19

K

640474134 | Btrop_1564 30053 || Salirispora tropica CHE-440 | 19

Red arrows indicate PUPylation site on Msm (MSMEG)

&

637265700 3001476 19

z00 310 320 330 40 350 36! 370 Za80 390 400

E3PE90065, Arth 2256/ 1-423 GEEAR T:IPE ISAATEETE DIP Ig
H42590708. KRH 13260/1-4Z23 CEEAR TWDEWVEIENAT F PDF
£41240634. Franeanl 1716/ 1-4235GGEAFE GEWVPDAQTODA EELDF
E37265700.8C01476/1-423 GEEAR KV.E IEEATD ELEPRF
40474134, 3trop 1864/1-423 CEEARE T EWVERTEFL ELPROF
E37521943, PPALLS3/ 1-423 GEEAR HWEETVIEERAW ELP=

639741532 . M3MEG 3055/1-423 EEEAF
40602101 . MRA 1401/1-423 SEEAR
637576169, nfa36130,/1-423 EEEAF
F38093738.RHAL rol07158/1-423 GGGEAF
F41673376. cul975/1-423 SEEAFR

TWRDEPARTEFRAT
TERDEWVERIEFAT
EWVDPARTAAAT
ETDE IIQAI
KAPVEDTQE AL

H

H 31 H

G
O N 0 T - o |

O = = = = = O = T = = = I
e I L

F
F
F
F
F
F
F
F
F
F
F

L e I e I s (I o B s B e B £
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L e e I e O o I I e I e e I |

IELPW

ELPW
IDLPW
IDLEW
LDLEW

Quality/1-423
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Gene

SF97: Serine hydroxymethyltransferase . o
(GI 11846881 8) 637269112 SC04837 ;ﬁf’gﬁ?ﬁgﬁ%ﬂmgﬂse = igg;”myces coelicolor 400 pp3gss
637351926 CE1058 zﬁf_’lﬁmﬁmﬁﬂ?ﬁMSfmse 12 g;ﬁ?zba“mm efficiens | e ppaage
637521108 | FRANIE0 gﬁélﬁmﬁmﬁﬁmﬁmse 12 %ﬁfﬁfgﬁ?m‘m e N N T
£375773%4 | nfadg130 serine hydroxyrnethyltrans feraze (EC Mocardia farcindca [FI NC_006361

AQQVADNAQALADGFVK‘|‘243 R R 2.1.2.1) (IMGterm) 1152

serine hydroxymethyltransferase (EC
638089518  FHAL ro02933 21.2.1) (IMGterm) Rhodococcus sp. RHAL MC_DDE26E

serine hydroxyrnethyltrans ferase (EC
2.1.2.1) (IMGterm)

serine hydroxyrnethyltrans feraze (EC
2.1.2.1) (M Gterrmny

638102500  FRAALS42 Franltia alni ACH14a MC_008273

6396015208 | Arth 3705 Arthrobacter sp. FB24 MC_008541

Ifiycobacteriun smegmatis

639743676 | MSWEG_5249 setine hydrozyimethyltransferase M3 155 NC_00E594
serine hydroxzymethyliransferase (EC Salinispora tropica
640474356 || Strop_2003 3.1.2.1) (IMCierm) CNE-440 MNC_009380
serine hydroxyrnethyltrans ferase (EC Mycobacterium
o 21.2 1) (TMGterm) tubereulnsis H37Ra b likErs
. . . . £43451556 WIMDRAFT 1930 serine hydroxyrnethyltrans feraze (EC Micrococcus uteus NCTC N7 ARLO01000012
Red arrows indicate PUPylation site on Msm (MSMEG) G2451556 | MMDRAFT_I9%9 ] 3.1.2.1) (MGterm) 2665 ABLQ

serine hydrozymethyliransferase (EC

642501103 KRH_13000 2.1.2.1) (IMGterm)

Kocuria rhizophila DC2201 | NC_010617

3280 290 400 410 420 430 440 450 460 4770 480 490 500

e R R R S SR RS L e — C P MV L GG P LSV MA AR A VAT AEAROPAR OO T AR VADNACATADGEV—————
40601792 .MEA 1104/1-5
E37577384.nfa43130/1-582
£37351926.CE1058 /1-582
E42591193.KRFH 18000/1-582
E42451556. M1utDRAFT 1939/1-582
E3808951%.RHA]l ro0Z933/1-582
E39691529 . Arth 3705/1-582
E38102590.FRAAT. 5942 /1-5582
640474356, Strop 2093/1-582
E37269112 . 30c0483537/1-582
£37521108 .pPAO03GE9/1-582

m /™ /g o/ o oM™ /g /o oo
Ly e e S N B B R o O B o B IO

b /™ /g W™ /M o ™ o

cuality/1-582
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SFK98: Short chain dehydrogenase e seafo
(GI: 118473731)

Wycobacternim tuberculosis

f37095039 LIT3589 shott chain dehydrogenase D155 MNC 002755

A37267729 | BCO3476 short-chain dehydrogenase Streptomyces coelicolor A302) MNC_0035838
. Propionibacterium acnes

637532462 PPALTLL short chain debydrogenase KPAIT1202 NC 006085

B37573781 | nfal2470 short chain dehydrogenase Mocardia farcinica [FII 10152 MC_00a3a1
RDDLEVAAK+243 ELDIESIVFDNTDAASLEAVR A380E8AHY  RHAL ro02054 short chain dehydrogenase Fhodococcus sp. FHAL NC_ 003263

putative short-chain

633100749  FRAALAOSY Franiia alni ACH14a NC_ 008278
debydrogenase
. Corynebacternun ghitarnicumn
A39316964 | cgd717 shott-chatn dehydrogenase ATEC 13032 (Biclefeld) MNC_006953
short-chain
630689306  Arth 1997 dehydrogenaseireductase SDR | Artirobacter sp. FB24 MC_008541
639742084 MSMEG 3619 | short chain dehydrogenase I{"g';“ba“m“m smegmatis MCZ 1 1 ggspg
shott-chain . ,
a40473846 | Strop 0374 dehydrogenase/reductase SDR Salinispora tropica CHB-440 MC_009380
hort-chain .
. . . . 642451191 MutDRAFT 1530 ° Micracaccus lutens NCTC 2665 | NZ_ABLQO1000013
Red arrows indicate PUPylation site on Msm (MSMEG) S e s
a0 10 I* 120 130

639742084 . M3ME® 3619/1-350 ; 2 2 BT F AR TR T — — — — —— — — 2 2 5L EAVE
20 . MT3589,/1-350

637267729, 3C03476/1-350 00000 —————————- MISSFD
640472646, 3trop 0374/1-350 HIAI-]I.LID.FE OF
E3DEE0806.Arth 1997/1-350 DASIU]’IITDDASS 23
637573781.nfa12470/1-350 —————————-
638100749, FRAAT4059/1-350 2 ———————————- MDL HL2
642451191 .MIutDRAFT 158Df1—35DIIKADLIEH5YRITI
638088660, RHAL ro0Z084/1-350 ———————————— . e 1 N E N
E37522462 . PPAL1T711/1-350 ———IUJKE-.I - A TEEIERATADELG-RDHHI IVEeRIOEAVIN VY S ELEN-——-—————
639316964 . cgz717/1-350 —————————-

cuality/1-350
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SF99: SseC protein G | o m

Selection Ohject Product Name Se_g. Genome

Tan
(GI: 118468699) 0 iy
633007632 FRAALDD44 | hypothetical protein 0023 | Frardia alni ACN14a
630744207 | MSMEG_5790 | SseC protein O0aa ﬁ"g‘}fg;tm‘“ﬂ smegmatis
637026005 | Rwi3ldc COMSEEVED HYFPOTHETICAL 10088 Mycobacterium tuberculosis
x e PROTEIN SSEC2 H37R¥v
ALS SAGNGNVTVAPTGAGIHEVDVK+243VA 637573115 nfasf30 hypothetical protein 101aa | Mocardia farcinica [FW 10152
635001437 | FHAL ro04555 | hypothetical protein 101aa  Ehodococcus sp. RHAL
640472560 | Strop 0207 %ﬁ;ﬂ fﬁf vrknown function 10832 Salinispora tropica CNB-440
641608311 | SR 3966 | hypothetical protein 055 | SLLERLOMIVCES prioens prises
Red arrows indicate PUPylation site on Msm (MSMEG)
10 20 30 40 50 60 70 a0 =1 100 v
630744207 .MSMEG 5790/1-109 ———m—mmm—m——————— A

637026005, Rv0814c/1-109 —--———-
637573115.nfa5930/1-109 —-—-——-
633091437.RHAL ro04855/1-109----——-
640472569, Strop 0297/1-109 MTASTAX
6350976082 . FRAALO944,/1-109  ———————
641698311.5GR_3966/1-100  ———--—-

Quality/1-108

Batch'
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19

19

19
19

19

19
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SF100: Threonine synthase
(GI: 118468890)

K+243LTADFPTIALVNSVNPYR

Red arrows indicate PUPylation site on Msm (MSMEG)

E30743338
E3T70Z6501.
E30E20441
f4Z440045
642590333
633102597,
640475905,
637573581,
638088074,
B3T7EGR516E
637522006,

b316964595,

Quality/1-

.M3IMEG 4956/1-428

Rv1205/1-428

JArth 2622/1-428
MIutEDRAFT 0356/1-428
.ERH 09650/1-428
FRAAT,S5950/1-428
Strop 3650/1-428

nfal0500/1-428

RHALl ro01487/1-428
k1351/1-428

PPA1Z57/1-428
SGR 2181/1-428

48

L I B = S = B = B =

Selection

B §EHE R EEE E E|E

Gene
Object
ID

539690441
B3T665162
638102597
542590333
542449945
639743388
637026501
B375TI5E1
637532006
638088074
B40475305

541696485

Locus
Tag

Arth 2622
k1351
FRAAL5950
ERH_ 09650
LIDRAFT_0356
LISMEG 4956
Fw1295
nfal0s0o
PPA1257
RHAL_ro01487
Strop_3650

BGE_2151

Product Name

L-threoning synthaze (EC
4.2.3.13 (IMGterm)
hyrpothetical protein
(EC4.2.3.13

L-threonitie synthaze (EC
4.2.3.13 ([ IMGterm)
L-threonine synthaze (EC
4.2.3. 1) ([ IMGterm)
L-threonine synthaze (EC
4.2.3.13 ([ IMGterm)

threonine synthase (EC:4.2.3.1)

L-threomne synthaze (EC
4.2.3. 1) (I Gterm)
L-threonitie synthaze (EC
4.2.3. 1 (I Gterm)
L-threonine synthase (EC
4.2.3. 1 (I Gterm)
L-threonine synthaze (EC
4.2.3. 15 (IMWGterm)
L-threonine synthaze (EC
4.2.3. 15 (IMWGterm)
L-thweoning synthaze (EC
4.2.5. 1% (IMGtertm)

210 220

3tf8aa

357aa

405aa

369aa

370aa

360aa

360aa

3tdaa

356aa

360aa

349aa

356aa

Genome

Arthrobacter sp. FB24

Corvnehacterium jeleium E411

Franlaa alm ACHI14a

Kocuria rhizophila DC3201

Micrococcus luteus NCTC 2665

IIycobacterium smegmatiz WC2

155

IIycobacterium tuberculosis

H37Ex

Mocardia farcinica [FWW 10152

Propionibacterivin acnes
EPa171202

Bhodococcus sp. FHAL

Galinispora tropica CHE-440

Streptotnyces griseus griseus

NBRC 13350

230 240

F F
F F
F F
F F
F F
F F
F 13
F F
F F
F F
F F
F F

Batch’

22
a2
a2
22

22

22
42
42

22

2350
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SF101: Transaldolase
(GI: 118171487)

LAHDTDKTILQAIELWK+243IVDRPNLLIK

Red arrows indicate PUPylation site on Msm (MSMEG)

39741578
E3T0ZEESD
39300398

E4Z450161
E33101253

E41699960

42300327,
E3B0937683.

E3TITE130
E37118512
E373Z1192

Cuality/1-

MSMEG 3102/1-407
LBwl448c0/1-407

JAAur 2096/1-407
642590599,

ERH 1Z180/1-407

LM1utDRAFT 0O566/1-407
LFRAATAS74/1-407
e40475340.

Strop 3090/1-407

LESGR 5587/1-407
StMogl 010100018483 /1-407 D

FHAL ro07185/1-407

.hfa35740/1-407
LDIP1303/1-407
LPPAO454/1-407

407

120

L I N N N N N O T O A B T o

Selection

HEEHEHEA M A EE EE|E

[=]

Gene
Object
D

639800898
637118512
638101253
A42590599
642450161
639741578
A37026659
A37576130
6375211932
A33093785
A40475340
641699960

A42800337

Locus
Tag

Adur 2096
DIF1303
FRAATASTS
ERH_12130
WIWDEAFT 0566
MEMEG_3102
Fxl443c
nfa3z740
PPAN454
FHAL ro07185
Strop_3090
SGR_5587

Sthigl_ 010100018483

L I = B = By = B N = O = O = O = e T = R =

Product Name

transaldolase (EC 2.2.1.2)
(IGterm)
transaldolase (EC 2.2.1.2)
(I Gterm)
trangaldolase (EC 2.2.1.2
(I Gterm)
trangaldolaze (EC 2.2.1.20y
(I Gterm)
trangaldolaze (EC 2.2.1.20y
(I Gterm)
trangaldolase (EC 2.2.1.2
(I Gterm)
trangaldolase (EC 2.2.1.2
(I Gterm)
trangaldolase (EC 2.2.1.2
(I Gterm)
transaldolase (EC 2.2.1.25
(I Gterm)
transaldolase (EC 2.2.1.20
(I Gterm)
trangaldolase (EC 2.2.1.2
[ IGterm)
trangaldolaze (EC 2215
(I Gterm)

trangaldolaze (EC 2215
(I Gterm)

150 160

Ly L I S I O L I T L B o L I

ff ™ W™ ™ W™ ™ o o

360aa

371aa

368aa

37ldaa

371aa

373aa

380aa

358aa

374aa

392aa

375aa

372aa

Genome

aa | Arthrobacter aurescens TCL

Coryhehacterium diphthetiae
MNCTC 131209

Frankia alni ACH14a

Kocuna thizophila DC2201

Mictococcus teus NCTC 2665

MIycobacterium smegmatis WC2

155

WIycobacterium tuberculosis
Hi7Rw

Mocardia farcica [FM 10152

Propionibacterium acnes
EPA171202

Fhodococcus sp. RHAL

Salimspora tropica CHEB-440

Streptornyces oriseus griseus
MERC 13350

Streptotmnyces sp. Mgl

170 180

20

20

20

20

a1

20

20

21

20

20

20

20
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SF102: Universal stress

TLIDASK+243SAQMVVVGNR

(GI: 118471745)

protein family protein o m
Selection Object “Tan Product Name Sedq. Genome
1D a4 Length
. . Actinomyces odontolyticus
641055698 | ACTODO_00374 | hypothetical protein 324aa ATCC 17982
A3PA881TR | Arth 0383 Uszpd domain protein 343aa  Arthrobacter sp. FB24
637353700  CE2791 hypathetical protein Sl | [ s dEienunicificicns
¥E-314
635103415 | FRAALATTZ hypothetical protein 268aa | Franlda alm ACN14a
642559511 | KFRH 01590 hypothetical protein 31%aa | Kocuria rhizophila DC2201
642449718 | MwDEAFT 01358  UspA domain protemn 324aa | Micrococcus luteus NCOTC 2665
universal stress protem famly Llycobacterium smegmatis WC2
630743406 | MESMEG 3950 o 10433 155
637027248 | Rw2026¢ hypothetical protein 204z | HcObacterium iberculosis
A37575595  nfa30400 hypothetical protein 345aa | MNocardia farcinica IFMW 10153
638086651 | RHAI ro00061 EE;:;? naiversal stress 2058 || Rhodococcus sp. RHAL
640474171 | Strop_1901 Uszpa domain protein 29%33 | Zalinispora tropica CHE-440
637264434 | SC00200 hypothetical protein 30laa | Streptomyces coslicolor A3

Red arrows indicate PUPylation site on Msm (MSMEG)

639742406,
B370Z27248.,
B37575595.
637353700,
640474171,
B38086EE51.
E37Z64434,
638103415,
E39E881709.
642589511,
642449718 .
641055698 .

ouality/1-

MSMEG 3950/1-408
Fv202 fe/1-408
nfa30400/1-408
CEZT791/1-408
Strop 1901/1-408

RHA]l ro00061/1-408

SCcolzZ00/1-408

FRAATLATTZ/1-408
Arth 0383/1-408
KRH 01590/1-408

M1utDRAFT 0138/1-408 IPAIN GADAG-——GEAVLDDSRLREGYOALLEEVAGELDADG-VRPELEVE IGDAAGYLYEL
ACTODO_DDE?"L‘“I—"}DE LASESAALAT DiFG———

408

110 120 130 140 150 160 ' 170
I
PTLI

BT SI-'-]PAGPIM—AT‘JLECQEEHARHAIE OEVWAD CLGETHEL TWOTETIREESWA E3AOM
BWV GWP‘.?GQLY—AN'D'IEWQKDHAQQ‘-’IE REALTNILGESKEPR OWHTELWVE 3N QA THL M
OVAREAVRES-AVPITTEVTMDLIIETLL K34
E

WIGGFAPAMSWE-QAELTWMEDDGERIW

MPQFLIAEGMVPPQELFDDLQAEALEKID FATAHEVAF
WELT=APT TEWE AR GLENCARQTR WECQARETAE ———RITG???DGAPIP?LIEEAQGA?LI?LG
APGIFEDAVNLE - AGWE 3G VEYAGTOSLATASELARESW PG -HL TLRT3LEHG3AVAATT E3ARMLA
EYPEPMAQAPTLGZAE TERIPRD GLELRHPGYEYT-—————— TEQATGHPADALLAGILDAELL?L
ZGPPRPE-——————— AADGTLAERAAHAT T PAGE V- ——HYAEENVDOPEAEALT TWGHNAFMIVY G
WEIF FLDGEE-——EATY DDV IREGAEATLE QAT DENAP YL - IDWDASKENGDASGYLLEMSE TAELTLWE
WEPMIGESTEFDWG——— FDDAAMNRAVEDLVADARREVAELD -VENES TWOAGDESGEYL EDACLLVL
DASLLVAG
EEAKALARERGATH?SGSIEPGDPAG?LI FRLEWDMIVE

E———KIGHTIAEGSP IDMLL K3 TM IV

WLDDEALFAGAE
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29
29

29
29
29
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20
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V. Structual Annotations

a. Figures SF103-SF123: Indication of site of modification on crystal
structures of homologous Proteins.........eeeeeccsccsnnrecccssssnnereccssancs 121

Using NCBI pBLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) and the
Protein Data Bank (www.pdb.org), crystal structures from
homologous proteins were found for some of the PUPylated proteins.
The location of the modified lysine (or homologous residue
determined from sequence alignment) is indicated by the white arrows
in each figure. Overall, there is a general trend for the modified lysine
to be located on the peripheral parts of the protein and on peripheral
subunits of multi-subunit protein complexes (mainly the ribosome).
The modified lysine was found to be located on either an alpha helix
or unstructured region of the protein with modification on a beta sheet
not seen.

It i1s well known that proteins are dynamic and that a crystal structure
is simply a snapshot of one of the many conformations that a protein
can occupy. This being said, the location of the modified lysine may
not always be as exposed as the following figures show, but it does
indicate that at certain times the following proteins occupy a
conformation allowing for access to the target lysine.

All screenshots taken from Protein Workshop, which is available from
the PDB website.
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http://blast.ncbi.nlm.nih.gov/Blast.cgi

SE103: Global view of 30S ribosome from E. coli (PDB: 2GYB) showing location of
PUPylated subunits
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SE105: Global view of 508 ribosome from E. coli (PDB: 2RDO) showing location of

PUPylated subunit
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SE106: Homologous modification site on S0S ribosomal subunit 11 from
Streptomyces (PDB: 10LN)
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SE107: Homologous modification site on acyl carrier protein (ACP) from
Mycobacterium tuberculosis (PDB: 1KLP)
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SEF108: Homologous modification site on adenylsuccinate synthetase from
E.coli (PDB: 1QF4)
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2BMX)

gous modification site on alkylperoxide reductase (hexamer) from

Mycobacterium tuberculosis (PDB:

SF109: Homolo



SF110: Homologous modification site on aspartate transaminase from

Corneybacterium (PDB: 3D6K)
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SE111: Homologous modification site on carbonic anhydrase (dimmer) from

Mycobacterium tuberculosis (PDB: 1YM3)

129



SE112: Homologous modification site on cyclopropane-fatty-acyl-phospholipid
synthase from Mycobacterium tuberculosis (PDB: 1KP9)
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SE113: Homologous modification site on elongation factor Ts (dimer) from

Thermophillus (PDB: 1AIP)
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SE114: Homologous modification site on glyceraldehyde-3-phosphate
dehydrogenase, type I, from Bacillus (PDB: 2GD1)
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SE115: Homologous modification site on glutamine synthetase, type 1, from
Mycobacterium tuberculosis (PDB: 2BVC)
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gous modification site on GroEL from Mycobacterium tuberculosis

(PDB: 1SJP)

SKF116: Homolo
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SE117: Homologous modification site on inositol-5-monophosphate dehydrogenase

(tetramer) from Cornaybacterium (PDB: 2QR6)
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SE118: Homologous modification site on malonyl CoA-acyl carrier protein
transacylase from Mycobacterium tuberculosis (PDB: 2QC3)
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SE119: Homologous modification site on [Mn] superoxide dismutase
from Mycobacterium tuberculosis (PDB: 1GN3)
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SE120: Homologous modification site on myo-inositol-1-phosphate synthase

from Mycobacterium tuberculosis (PDB: 1GR0)
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SE121: Homologous modification site on putative adenosylhomocysteinase

(tetramer) from Mycobacterium tuberculosis (PDB: 3CE6)
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SE122: Homologous modification site on threonine synthase from
Mycobacterium tuberculosis (PDB: 2D1F)
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SEF123: Homologous modification site on universal stress protein (dimer) from

Mpycobacterium tuberculosis (PDB: 2JAX)
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V1. Pathway Annotations

a. Figures SF124-SF136: Annotated pathway maps showing location
of PUPylated and candidate proteins in pathway........cccecevueerecees 143

Enzymes were found for 103 PUPylated and candidate proteins,
which were then plotted on pathway maps from Mycobacterium
smegmatis strain MC?-155 using the Kegg Kyoto database
(www.genome.jp/kegg/). The resulting figures show possible
regulation by PUP in many metabolic pathways such as fatty acid
biosynthesis, amino acid biosynthesis and glycolysis.

Enzymes in the following figures were color coded as follows: .
indicates a confirmed PUPylated protein, green indicates a candidate
PUPylated protein, blue indicates a candidate protein complex and
any enzyme with a . / yellow dashed border indicates that it is one
of the common nitrosylated proteins (See section II).
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SE124: Presence of PUPylated proteins in fatty acid biosynthesis

FATTY ACID BIOSYNTHERIS
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SEF125: Presence of PUPylated proteins in fatty acid metabolism

FATTY ACID METAEBOLIEM
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SE126: Presence of PUPylated proteins in valine, leucine and isoleucine degradation

WALIME, LEUCINE AND [ROQLEUCINE DEGERADATICON
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SE127: Presence of PUPylated proteins in valine, leucine and isoleucine biosynthesis

YaALIME LEUCINE AND RBOLEUCINE BEIOSYNTHESIS
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SE128: Presence of PUPylated proteins in the TCA cycle

CITRATE CYCLE (TCA CYCLE)
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SE129: Presence of PUPylated proteins in glycolysis and gluconeogensis

GLYCOLYSIS ! GLUCONECQGENESIS
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SE130: Presence of PUPylated proteins in inositol metabolism

IMOSITOL METAEBOLISM
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SF131: Presence of PUPylated proteins in pantothenate and coenzyme A biosynthesis

FANTOTHENATE AND Coa EIOSYMNTHESILE
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SF132: Presence of PUPylated proteins in glutamate metabolism

(light green = candidate PUPylated proteins, red border = confirmed PUPylated proteins)
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SF133: Presence of PUPylated proteins in purine metabolism

FURINE METAEOLIZM
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SF134: Presence of PUPylated proteins in pyrimidine metabolism
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SF135: Presence of PUPylated proteins in pyruvate metabolism
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SF136: Presence of PUPylated proteins in alanine and aspartate metabolism
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