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Table S1. Experimentally identified sulfated proteins reported previously.
[a]
 

 
[a] Searches on the UniProt database yielded 492 sulfated proteins that included several duplicates. After removing the repeated proteins, we obtained 

approximately 157 sulfated proteins. 
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Table S2. Control proteins on the E. coli proteome microarray. 

 

Control proteins: Io, Jo on the chip: BSA, negative control for sulfation; Co, Do and Eo, Fo: PSGL-1 and PolyEAY, respectively, positive controls for sulfation. The 

other proteins listed were not used in this experiment. 
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Table S3. Sulfated proteins on the E. coli proteome chip, listed according to the rank of the fluorescence signal after ProCAT analysis. 

1-10 yfjV 274#3 345#5 ycaO 567#1 tdk 416#1 ynfI speA hofC 

11-20 yggF MolR guaC era yafX priS amyA yjeI mazG uxaB 

21-30 yzzO yebU yjeT lacY phoE lguL purF infB yqaE rrsB 

31-40 yicP hfq uup ykgE ykfC corA ycfF hypE carA recC 

41-50 mraY ybiT 242#1 pabB yafS 403#0.1 ybbZ ilvH VPB_BP186 pepN 

51-60 flgI yheS yqjB ydiZ yhbM fliT mukF yqaA ygjN yceK 

61-70 yahB ykfF yhdU yaiP sbm ygeT relE yehI ycdr JW2995 

71-80 caiA mopA fhuB guaB secA ptsG 140#9 sbcC yfjW yqiI 

81-90 dinP rne ebr yfcI yghK yacC paaD imp yqiG ftsW 

91-100 yadJ ydfC ccmE apaG treF yadM yfhC ytfK hyaF 380#5 

101-110 344#15 yqhG sfsA 325#1 yrfB phpB fhiA fecA ycfN csgF 

111-120 argG ycjT 120#5 ycjL ydfB smg yeaA 443#3 yzpU cca 

121-130 yadL 657#1.1 codB fldB yagK abc yadP alpA pntA hemL 

131-140 yagD yadK yjdA thrC yafD yahG prpE fepA yehT ygiC 

141-150 yggP mhpE yaeC bifF ycgC yjfU yahL gadB yfjN htrA 

151-160 yrfA yaeD ykgK yliG brnQ fliG VPD_BP186 asnB iciA nfo 

161-170 chuR yaeJ yafE yfjX mhpF nuoD yafC usg1 348#4 ycfD 

171-180 304#4 malS nhaR yagT dnaE ykgJ yabM yfbM yahE yafQ 

181-190 kefC nrdE eutJ panD flgK thrA yajC nadA 427#7 purL 

191-200 ycdY yaeG yaiB 280#2 ybdB yahC accA cmtB 31-11C0 yhcP 

201-210 nrdG yadT fhuD ychA clpP yndN hepA yagW lpxC yagA 

211-220 hypD gatY prmA mhpR caiB yagS recJ glgX yagY yhjH 

221-230 dinJ yafW yafT yhgB nfrB ptsO yedP 29-7G0 ampD uvrB 

231-240 htrE yoaH 7-6A0 ftsZ crl speF ygiF leuC 477#7 prn 

241-250 yaaC rpsT yibJ yagJ yadB yadI carB aroM yhaD add 

251-260 lysC cyaY putA tufA citE adi hybG speE cynT yehB 

261-270 17-1A0 caiE glnQ yqeV yabC ylbE caiF yadD yzzN ykgG 

271-280 queA yahN fixA yagZ dksA 379#5 yabH metK hyfR tesA 

281-290 yafM shl phnA lacZ caiT hlpA sucP ldcC trkA poxB 

291-300 speC potA yhjW yciW rpsI rpoS hprT yafY yabF phnB 

301-310 icc tdcB 267#7 32-1G0 dgt mlc ydiB hypF dapB pdhR 

311-320 hemK ldhA yaaV lytB ykiA 145#4 403#1 mhpT pheT napD 

321-330 malY agaY fabH yiiL aceF ydhL yjaG 421#7 hemA yqhD 

331-340 cobB rhsC cynR ybfF yagP ybdH surA yjiQ yeiC yaiA 

341-350 pqiB hmpA yaaH yagC yggW panB ybeR arcA hybD cutA 

351-360 menF 211#9 ydeH rhsB 41-1C0 dfp 210#3 folA ypfH 309#4 

361-370 talC lacI yliH hyaD ynhC ygeA 164#9 ybhH entF yciQ 

371-380 yceF bisZ yeaG trpG ybhN yrdB fliN 319#10 ybhA ybaD 

381-390 yehO ytfS yihE purB ftsA hybF ykgF nuoF purT sapC 

391-400 glyQ yfjY menC 408#4 pgpA ybeL 356#8 cynS ddlB mcrA 

401-410 uxuA 411#12 yajO 319#14 238#9 yheK ribD flhB mutY sdaA 

411-420 murC cchA citB parE celC araC 323#1 ybeW smb cbl 

421-430 pflA murD 211#15 mtlD ispB yaaD ppx leuD yafJ yaiI 

431-440 murB agaZ ycjK selD ygiP envR ybeY ybaP mutT yhfN 

441-450 rpsB yigR yacH tdh yhfV ilvB lasT yycB yfjZ apaH 
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451-460 440#5.1 29-5D0 cysM pfs nrdF yabO tauA yqcC yaiM mukE 

461-470 yahA rnhA vacJ ykfI ruvB ybeN ykfA yeiR yifB yliJ 

471-480 yiiD 20-3F0 yhcI 453#2 ykgM vsr hyaB dnaG lipA sucA 

481-490 phoP lueO holB gadA aceE cysI ykgD yidJ 218#5 yieJ 

491-500 437#9 rnd rocE glpE ycjU thrB aceK folK 17-5A0 narW 

501-510 fimH ybbB ybbN thiD pdxA thiC nrdB ydhD yfiC phrB 

511-520 rplT mhpA yjaD araG ypjA lyxK murF 146#1 acpS phoB 

521-530 yejG ygjD ilvI yrbA yafA yajQ molR asnS yfbB yhcP 

531-540 ybjN nadC yaiE uxaC betI mutH ysgA mioC ybaJ ftsQ 

541-550 ppsA rpoE ybbT leuA 457#1 trx2 yhaJ sun ilvA yihX 

551-560 yjeR fhlA ydiU adhC asnA pmrD yjaB ybiC grxA yhaN 

561-570 mhpB yigZ torD yefG cobU yafO yqcD yacF yjjG ycaK 

571-580 ybbL yddH fliH leuB feaB hypA 29-2H0 ybeF 280#3 polB 

581-590 yacE yceA ybjF bioA 316#17 yhcO amn ycaR ycfC yadR 

591-600 21-12A0 cheB betA yieH entA araD moeB 576#14 yjfR glnD 

601-610 cutA3 pncB yhbZ 430#9 ydgB yaeP 20-10E perR nhoA ybiK 

611-620 404#7 malZ 228#10 yajP ycfO priC yehK trpC lrhA sdaB 

621-630 yjfW dsdA cstC yjfV 414#5 664#6 yidB ybfE ugpQ gmhA 

631-640 hycH caiD celA yqhG dniR nuoE rnhB ygiP trmA fabF 

641-650 xylB phoU yifI yiaC gst yjjX glpB yqeG efp yphG 

651-660 gloB yciC entD yneI uncC tyrB cmk hybE yaeH recO 

661-670 thiM cfa ybdL 22-4A0 210#5 yahD 479#2 hemN fms yidU 

671-680 fadR yjeK xylR yaeR yahK trpA araA bfr mesJ fliS 

681-690 yhaF btuR ybiU yhbY hyaE znuA/yebL yajD cheW cysG speD 

691-700 ycgY ybiH arcM ribA metF ydhB ydaL fur baiF proB 

701-710 bglG ybhK fixC hrpB ybcO yccG yhiN rfbB gcpE yhhP 

711-720 soxA trpB ygjR ycdC ycfX yaiL suhB yggD paaX yeaK 

721-730 hypC 320#1 fucR ylbC ygfY rpiR artP wcaC yjhH ychB 

731-740 grxC 406#7 caiC rstA lysA hlyU yaeQ ubiB tyrA fliJ 

741-750 otsA moaE ybaS ybdU 275#2 yjiL bioH ybbS acrR 259#3 

751-760 459#3 fadD yciH ybhJ fucK yhgG recR ygcN firA yjeJ 

761-770 ycfB rbfA ydaH mobA yciE 31-11D0 ptkB yhfY yedJ ddlA 

771-780 dcd cysC nagB ylaJ mog araB ntrB xseB wzb aroB 

781-790 kbl oat hisG ybaC aldH 320#2 ads srlD eutI yjfI 

791-800 nusB gpsA phnP nagC thrS 228#9 467#1 31-02 yeiN livF 

801-810 gatD metR dga/murI atoD 327#9 ybiI dnaC ygdE yegS ybgL 

811-820 codA yagE dhnA dpaL yjgU yecP 380#2 yfbC ilvN aspC 

821-830 yciO ascB yaeS yrhB yccW 405#4 yafV agaS yfjB dapD 

831-840 334#5.1 yehV grpE ybdQ ygdH 223#10 ygdK zwf yaeL yraO 

841-850 edd mhpC ydfG pnp ybaW uidA prlC yibF yaiN entC 

851-860 ycbY pepT proW xylA trxB yjgJ hisI aroE yffB galT 

861-870 torC hemH merA ygfG ylbB div yjcT yaeM ybgI apt 

871-875 citF rpiA pfkA galE allA 
     

 



 S-6

 

Figure S1. Images of E. coli proteome microarrays. a) E. coli proteome microarray chip containing 48 microarrays. The E. coli proteome microarrays were 

composed of 4256 N-terminal GST-fusion proteins immobilized on nitrocellulose-coated glass slides (FAST slides, Whatman). Each protein was duplicated on the 

chip.
[1]
 b) Comparisons of 8 protein microarrays (CII, CIV, CV, CVII, CX, DVI, DVII, and DVIII) treated with either the complete PTS coupled-enzyme system (left) or 

in the absence of the TPST (right). 
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Figure S2. All the proteome chip data presented in this report were triplicated (using separate two sets of the proteome chips for data collection) to confirm their 

reproducibility. We obtained the same results from all of the two different proteome chips. 
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