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Construction of NADH and MPHPV standard curves. The NADH standard curve
(shown below) was constructed by adding varying amounts of NADH to wells
simulating kinetic assay reaction conditions (50mM Tris pH 8.0 at 28 °C). The MPHPV
standard curve was constructed as follows: a GGE dehydrogenase reaction was set
up to convert the GGE substrate to MPHPV. The peak corresponding to MPHPV was
extracted from the LC-MS and any remaining GGE was quantified. The amount of
biosynthetic MPHPV was quantified by subtracting the remaining GGE from the
amount of GGE added to the initial reaction. The MPHPV fraction from the LC-MS was
then evaporated to dryness and resuspended in 50mM Tris pH 8.0. The standard
curve for MPHPV (shown below) was then constructed similarly as for the NADH
standard curve.
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FIG. S1. Chiral column separation of GGE stereoisomers. The GGE mixture (top
panel) and each individual stereoisomer (bottom four panels) was run separately

through the chiral column on the TOF LC-MS.
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Fig. S2. Growth of SG61 (panel A) and SYK-6 (panel B) on monoaryl
compounds over time. For each graph, the left y-axis shows the concentration of
metabolite and the right y-axis shows the OD600 values for either bacteria. Both
bacteria were monitored for growth using vanillin as a sole carbon source. The
experiments were monitored for disappearance of vanillin and formation /

disappearance of the transient metabolite, vanillic acid.



FIG. S3. Alignment of dehydrogenase genes. Blue blocks are regions of the alignment that were used as input for IQtree.
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gi131615388|Levodione/1-267 154 GGIR-GIGN-Q- -SGYAAAKHGVVGLTRNSAVEYGRY - -G--IRINAIAPGAIWTPM---V-ENSMKQL ----DP----ENPRKAAEE------- FI-Q-VN---PS-KRYGE----A-PEIAAVVAFLLS--D-DAS---YVN 253
gil87200486)/1-256 143 GGIR-GVGN-Q - -SGYAAAKHGVVGLTRNSAVEYGQY - -G- -VQINAIAPGAIMTAM- - -V-EGSLRQI ----GG----ENWEEAGRQ - - - - - - - FV-S-VN---PM-KRFGR----P-EEVAALVAFLLS--G-EAIl ---FIN242
SG61_3730/1-262 146 GSER-GLAG-A- -CAYNAAKHGAVGLTRTAASEVAQK- -G - -VRVNCVMPGV IETPL - - -L -VGMLEQMF - - - - - - - - - DDVAAGMRK - - - - - - - LG-E-VA---TL-NRVGQ----P-AEVGNVVSFLLS--D-EAS---YVN244
SLG_20040/1-258 143 GSER-GLAG -G - - AAYNAAKHGVVGLTRTAAADLGPK--G--IRVNCVEPGVIETPL ---L -NEVLVQM----FD----GDLQKGLDT -=-=-=---- LG-W-VS---VM-NRCGK----P-AEVGHVVSFLLS--D-EAS---FVT 242
gil146275686|Naro/1-245 134 SGVK-ASAN-L - -VAYNAAKAAVTLMTKSCALHFADKGYG - - IRCNSIHPGAIHTPI ---1| -DKVLAQS---------- DDPDALYRS - - - - - - - FV-D-VH---PV-KRLGK----P-EEIAAIAVYLAS--D-ASA---FAT 233
gil334342862|Sphch/1-257 146 AGL | -AAHN-L - -ANYNASKAAVWLLSKS IALHCARN- -GWDIRCNSVHPTFIRTPI ---L-DDLIGDR-=====-====-- DEATMMAK - = = = - - - LA-R-QV---PL-GRLGD----P-EEVAHAVVYLAS--D-ESR---FMT 244
gi187198897)/1-259 146 AGL | -ASDT -M- -PGYNASKAAVWMLTKSVALYCAKR- -GWD I RCNSVHPTFVDTPI - - -L-DGISANAN--------- LEKSVVMGK - ----- - LA-R-Ql---PL-GRVGE----P-DDIAAGVLYLAS--D-ESR---FMT 246
gil146275698|Naro/1-254 147 AGL | -GVPA-C- -GAYAAAKGGVRLFSKTIAVETAKD--G--IRVNSVHPGMILTNI ---Q-GVAQ-=--=-====-====- EDNAANYDA - - - - - - - TL-A-LV---PM-GYMGD----P-LDIANMNLFLAS--D-ESR---YVT 241
gi334343337|Sphch/1-258 140 AGIT -GQRA-L - -SAYCAAKGGVRFFSKAVALECASARDN- - IRVNSVHPGI IDTPI - - -F-HATEADERRA------ - PVGPQAMDVGP - - - - - MA -AFAY - - -PM-GVPGK----A-EDIAAACLYLAS--D-DGR---YVT 245
gi146275892|Naro/1-259 141 DGMK -GANS -L - -VAYASSKWGVRGLTKVAAMELGHK - -G - - IRVNSVHPGGVDTVM- - -S-NHSG - - - - = = = = = == = = - AAREDVDK-=- ===~ - GY-A-NV---PL-QRIGG----P-EEVAAASLFLAS--D-DAS---YLH234
gil334342592| Sphch/1-246 141 QGIE-GIPG-L - -HGYTASKFAVRGLTRCIAIELAGR- -G- -VRANTICPGTIATPM- - -N-EGLD- - -+« eecmnnnccnnnnnnn VS8-G-FN---PM-NRKAD----P-REVAKLVVFLAS--D-ESP---F I8 226
gi334342962|Sphch/1-244 141 NGIR-GNRN-R- -YGYVASKFGVIGLTKTAALDFAPA--G--VRVNAVLPGMISTPM=- - -T-AGLK - - - === - - cmwmmmenmnn Veeeoano DT-8-Ll---PL-GRPGN----M-EEIAQVVAFLAS--D-EAS---YIT227
gil334342992|Sphch/1-245 141 AGLR-GGPG-M- -FSYGAAKWAVRGMTRSAAHDLAPF --H--IRVNAVLPGPIDTQM=- - -1 -NTGN- == =====--ucu--n-- DPALNAA - - - - - - - IT-E-RT---LL-KRMGQ----P-REVAMATLFLAS--D-EAS---YVT 233
gil334342994|Sphch/1-245 141 GGMR -GGPS-L - -FHYRATKWAVRGMTRSAAHDLASL - -N- - IRVNTVLPGPIETPM- - -M-KAGN=- - - - = = = - === v -~ SQDRIDA- -~~~ - - MK-G-RT---LL-QRLGQ----P-SELAAAVLFLAS--D-EAS---YIT233
gi1334342590|Sphch/1-248 142 AGMA - ANYG -FPSLAYVASKFAVRGMTKATAMEYGKY - -N- - |RVNSVHPGF IQTPM- - -M-VEAT - - = = = === - === == n ™ DEVGGD - - === - - AL-A-EIl---PL-GRIAD----P-SEVSNLVLFLAS--D-ESS---YIT235
gil87198536/1-248 142 AGMA - ANYG -FPSLAYVASKFAVRGMTKATAVEFGKH- -N- - IRVNSVHPGF IQTPM- - -M-VEAT - - - - - - - - - o = = = = = - DEVGGE - - - - - - - AL-A-Ql---PL-GRIAD----P-SEVSNLVLFLAS--D-ESS---YIT235
gil1708836|2,5-DDOL_Sjap/1-250 145 IGMF -PTAG-N- -ASYCATKAAVRIMSKAAALEFVDR- -G - -VRVNTIVPGGMNTP | ---T-ANVP-=-=--=---ueeman--- PDVLKQ-=-===--- QT-8-Q1 ---PM-GKLGD----P-IDIANGALFLAS--D-EAK---YIT 236
gil62286565|CPNA_COMSS/1-250 144 YGLV -GAPG-A- - AAYEASKGAVRLFTKACAVDLAPF - -N- - IRVNSVHPGV IATPM- - -T-QQIL--=-=-----ue-n-n DAPQSARA - - - - - - - LL-G-PT---LL-GRAAQ----P-MEVSQAVLFLVS--D-EAS---FVH237
gil33112056|R-specificADH/1-252 145 EGFV -GDPT-L - -GAYNASKGAVRIMSKSAALDCALKDYD- -VRVNTVHPGY IKTPL - - -V -DDLE--=-=-=====-===-=-- GAEEMMS - - - - - - - QR-T-KT---PM-GHIGE----P-NDIAWICVYLAS--D-ESK---FAT 239
gil146275770|Naro/1-271 163 MGLV -GMNE -V - -SAYNASKGAVRLFTKGIAIEFAQK- -KTP I RANSLHPGFVETPLLKAG -FQRWVDQGFA------- DKPDDLVAG - - -« - - - VV-G-AT---P| -GRLAQ----P-SELASAAFFLAS--E-DSS---YMT 258
gi334342841|Sphch/1-256 142 AGLR-GTAA-F - -TAYSASKGAVRLMTKSLAHELAGR--R-- I RVNSVHPGLVETEM- - -G-RAQLVSEIALR------- DRGDPTCPS - - - - - - - DT-A-AV--QPL -DSAGA----P-HDIAHAVVFLAS - -D-KAA---FMN 243
gil334343813|Sphch/1-269 143 SGLR-GDHA-L - -VGYNAAKGAVVNL TRAMAVDHAPD- -N- -VRVNAVCPGL IETPL - - -T-QAAK-=-=-=====-=-c@s-=--- DAGLWYA - = - - - - - WT-§-Tl---PM-RRAGT----A-EEMASVVAFLAS--E-EAS---YVS5 235
gil87200879|/1-249 142 ASER-GLPM-N- -AGYVASKHAVLGLSRAVANEAAEA - -G- -VRCNCILPGLIETPM---L-DGLP-=--------c-wwon-- PEAASQ------- MA-R-AV---PQ-GRTGS----S-DEVAQVAAFLLS--D-AAS---HVT 233
SG61_3344/1-248 141 GSKR-GMAM-N- -PAYVASKHGVLGLTRAIAVEMAPH--S--IRANCI IPGFIRTEA---L-DRIP----=----uceeuo--- PEQADR-=-=-=-=--- IA-A-RV---PQ-RRMGS----P-EELAEVACFLLS--D-AAS---HVT 232
SLG_12690/1-249 142 ASKR-GMAM-N- -PAYVASKHGVLGLSRAIAVEMAPH- -G- -VRCNCVIPGFIDTPA---F-DLIP-----cccreen-nn- PDQAAR- - - - - - - IN-Q-RV---PQ-RRMGS----A-DELAEVACFLLS--P-AAS---HVT 233
gil146275758|Naro/1-253 145 GGIK-GISA-1--PAYAAAKAGI IGMTRSIAVHCREQ- -GYRIRCNS |APGGIVTPM---T-AQAL----=-=-=-=-=====- AELPADNA----=--- GL-D-QA---HN-HGMGQ----P-IDIANMVLYLAC--D-DGR---HIT 240
gil729773326|steA_Ctestosteroni/1-243 140 SAVS -GD-G-P- - AHYCASKAALMGLTRGMAKELASK - -K- - IRVNTLVPGPTNTPM---M-QGIP---««-cc-oun-nnn QEWADA - - - - - - - IM-A-GV---PM-GRMAE----P-EDIAKVAVFLAS--D-DSG---FVT 230
gil146275834|Naro/1-267 164 AALA-GN-G-P--VPYVTAKAAVLGMTRAMARELAPR- -G - - IRVNAVNPGATETP Il - - -Y-APLP - - - -« -ocmumnnnn DEVKAA - - -~ - - - VA-A-DS---VM-KRLAH----P-DEIAGAVVFLAG--N-DAS---FAT 254
PP_1953/1-269 166 AALL -GV -AMP - -LYYPASKAAVLGLTRAAAAELAPY --N--IRVNAIAPGSYVDTPL---M-HEQP - - - === -=-ouu-n-nn PEVVQF - = = = - - - LV-S-MQ---PIl-KRLAQ----P-EELAQSILFLAG--E-HSS---FIT257
gi139647578|badH_Rpalustris/1-255 144 AARV -GSSG-E- -AVYAACKGGLVAFSKTLAREHARH- -G- - ITVNVVCPGPTDTAL ---L-ADVTSGA-=----=-=--=-- ANPEKLIEA------- FT-K-Al---PL-GRLGK----P-DDLAGAIAFFGS--D-DAG---FIT2#1
gil334342959| Sphch/1-250 140 AGLK-GTAG-T - -VVYNTSKTAVVGLTKCMALDFAAA--G--VRVNCICPGI IDTPM---V-DTVLGHF - === =-=-====-- GEAFTREA------- LA-R-RH---PL-GRLGK----P-EDIAGAAFFLAS--D-DAS---WIT 236
gi334342606|Sphch/1-251 145 LSFQ-GGIR-V- -PSYAAAKSGVAGVTKAMANELAPQ- -G - -VAQVNAIAPGY IATNN- - -T-AALQ-------------- ADETRDRQ- -~ - - - - IR-E-RI---PT-GRWGR----P-EDIAGAAVFLAS--P-ASD---YVT 238
gil146275741|Naro/1-255 149 LSFQ-GGIR-V--PSYTASKSGVAGLTRLLACEWAAR--G--VNVNAIAPGY IATNN---T-8ALQ----=-=-=-=-=====- ADETRNRQ- - === - - IM-E-RI---PE-GRWGD----P-ADIGGAAVFLAS--G-AAD---YVQ 242
gil1730032|kduD_EcoliK12/1-253 147 LSFQ-GGIR-V- -PSYTASKSGVMGVTRLMANEWAKH - -N- - INVNAIAPGYMATNN- - -T-QQLR---+---v--ow--- ADEQRSAE------- IL-D-RI---PA-GRWGL ----P-SDLMGPIVFLAS--S-ASD---YVN 240
gi1334343307|Sphch/1-251 144 LGLR-QGSR-V - -ATYAVSKAAT IQLTKVAALELARF - -G--VRVNCICPGY IATDI - - -N-RDFW- - - ===« vennnnn ETEAGAA------- ML -R-RV---PQ-RRLGE----P-RELDGPLLLLAS--D-ASS---FMT 236
PP_2794/1-255 148 LASR-VAGA-V - -GPYLAAKAGLAHLTRAMALELARH- -G- - IRVNALAPGYVMTDL - - -N-EAFL - -+ ------cw-nonn ASEAGDK - ----- - LR-S-RIl---PS-RRFSV----P-SDLDGALLLLAS--D-AGR---AMS 240
gil16330475|3-ketoacyl-ACP/1-240 136 SGER-GNVG-Q- -TNYSATKAGV IGMMKSLAREGARY - -G - -VRANAVAPGF IDTEM=- - -T-LAIR- - - === -cmwumnnn- EDIREK-=-=-=--- IT-K-El ---PF-RRFGK----P-EEIAWAVAFLLS--PVASS---YVT 228
gil334342640|Sphch/1-240 136 NGQA -GQYG-Q - -VNYAAAKSG IHGFTKALAQEGAKY - -G- -VTVNAIAPGY IDTDM=- - -V-AAVP - - = = = = o - - o0 e oo n e PAVLEK - = - == - - IV-A-KI---PV-GRLGH----A-DEIARGVAFFCS--E-DGG---FVT 227
SLG_38730/1-240 136 NGQA -GQYG-Q - -VNYAAAKSGIHGFTKALAQEGARA - -G - -VTVNAIAPGY IDTDM=- - -V -AAVP - - - = = - = = - - o v o o QAVLEK------ - IV-A-RIl---PV-GRLGH----A-EEIARGVAFLCS--E-DAG---FVT 227
gil87201224)/1-240 136 NGQA -GQYG-Q - -VNYAAAKSG IHGFTKALAQEGAKY - -G- -VTVNAIAPGY IDTDM- - -V-AAVP - - - = == o - - o e m oo n e PQVLEK - === - - - IV-A-KI---PV-GRLGH----A-DEIARGVAFLTA--D-QGG---FVT 227
SG61_907/1-240 136 NGQA -GQYG-Q - -VNYAAAKSG IHGFTKALAQEGARV - -G - -VTVNAIAPGY IDTDM- - -V-AAVP - - - - - - o c - o e e o m EPVLEK------- IV-A-KI---PV-GRLGH----A-EEIARGVAFLTA--E-EAG---FVT 227
gil518742570|acetyl-CoA/1-246 142 NGQK -GQFG-Q- -TNYSTAKAG | HGFTMALAQEVATK- -G - -VTVNTVSPGY IGTDM- - -V-KSIR---=-=--=-ccwcu---- PEVLEK-=-=-=-=--- IV-A-TI---PV-RRLGT----P-DEIGSIVAWLAS--D-ESG---FST 233
gil334343976|Sphch/1-246 142 VGVT -GNPG -Q - - ANYAASKAG | IGMSKSLGQELASR- -G- - ITVNCVAPGF IRSAM- - -T-DALN- -« «cccceeennnn DAQKGA - - - = - - - IL-A-RIl---PA-GDLGS----G-EDIGAAVVYLAS--K-EAG---YVT 233
gi187199449)/1-254 149 VGAT -GNPG-Q - -VNYAAAKAGLVGMSKSLGQELASR- -G- -VTVNCVAPGF IRTAM- - -T-DVLP - - - === s s mmmnan DGQKDA - - - - - - - LN-A-RIl---PM-GRMGE----G-SDIGAAVAYLAS--K-EAG---YVT 240
SG61_1203/1-250 145 VGAT -GNPG -Q - - VNYAAAKAGLVGMSKSLGQEVASR- -G- - ITVNCVAPGF IRTAM- - -T-DVLP - - == cccccecnannn DAQKDA - = = = = - = LN-A-RIl ---PM-GRMGE - ---G-EDIGAAVAYLAS--K-EAG---YVT 236
gil388477173|fabG_Ecoli/1-244 140 VGTM-GNGG -Q - -ANYAAAKAGL IGFSKSLAREVASR--G- - I TVNVVAPGF IETDM- - -T-RALS - - - - = === - - v m - DDQRAG - - - - - - - IL-A-QV---PA-GRLGG----A-QEIANAVAFLAS--D-EAA---YIT23
gil146318879|gluconate/1-271 152 MSEL -GRET -V - -SAYAAAKGGLKMLTKNIASEYGEA--N--IQCNGIGPGYIATPQ---T-APLRELQK----D----GSRHPFDQF------- I'l-A-KT---PA-ARWGE----A-EDLMGPAVFLAS--D-ASN---FVN251
PP_2783/1-245 142 AAQK - PGKG -Q - -SNYAAAKGGVEALTRALAVELAPR- -N- - IRVNAVAPGIVSTDM- - -S-QALV - - - -« --ccmwnnnn- GAHEQE------ - I@-8-RL---LI|-KRFAR----P-EEIADAVLYLAE----RGL---YIT232
gi1334343549|Sphch/1-249 143 RSFV -AAPN-A - - AAYAASKGAVMQLTRALAVEWGGD - -G- - IRVNAIAPGFIETTL---V-PDHE--=-=-=-===-=-==-==-- KTAEREAA - - - - - - - IL-A-RT---PL-RRQGR----P-DEIAGTAVYLAS--D-AAC---YVS 236
gil334343458| Sphch/1-251 141 YSLV -AAPE-R- -ASYCASKAGVAMLTRSLAVEWAPH- -G- - IRVNCVAPGYADTAM- - -M-RELA------------- AVGKIALEP----- - - LL-R-RT---PQ-GRLTQ----M-EDVAETVAFLCD--P-RSV---HIT235
gi187199578|part2/1-253 137 TASL -GLPG-R--NAYCASKSAVTMLTRSLACEWAAH- -G - - I RVNAVAPGY ILTPA---V-QALL----=-==-=-=-===- ASGERDMNS - - - - - - - VV¥-R-RIl---PV-ARLGQ----P-DEVADAIAFLAS--D-AAS---YVT 231
gil87199495|/1-266 150 GSFV -SYPQ-A- -GAYCATKGGVLLLTKATAVDLAKY - -G- - IRCNCYCPGAIETPM- - -L -QKYLDAA - --------- EDKKAIMSY - - -« - - LT-G-AH---LI-PRLGK----P-EEVAKLACFLAS--D-DSS---FIN247
PP_3926/1-255 150 NGVS -PGLF -Q- -G I YSVTKAAVINMTKVFAKECAPF - -G- - IRCNALLPGLTDTKF - --A-SALV------o-nun-n- KNEAILNA--=----- AL-Q-Ql ---PL-KRVAD----P-KEMAGAVLYLAS--D-ASS---YTT 243
gil334343112|Sphch/1-262 147 VSDT -GRPN-L - -SAYVASKHAVLGLTRS |AADLAPH- -G--VTCNAIAPGFFDTDM- - -A-APTV - - == --c-nnennn GHPERAKI - = === - - FR-S-Al ---AL -DRFGD----P-KEMVGPVQFLAS--D-ASA---YIT 240
PP_1852/1-249 146 NAERMPFAG -G - -APYAMSKSALVGLTRGMARDLGPQ - -G- - I TVNNVQPGPVDTDM=- - -N-PA - - - - - === v ommnnn- SGEFAES------- LI-P-LM---Al-GRYGE----P-EEIASFVAYLAG--P-EAG---YIT 237
SG61_1419/1-249 146 NARRLPFTY -G - -ALYSATKAALVGLTKGAARDLGPK--G--ITVNVIEPGPIDTDL---N-PA-=-=----c-c--nnann- DGPWAAP - - - - - - - AL-A-AL---AT-GKFGE----A-SDVAGLAAYLAS--E-EGR---FIT237
SLG_12130/1-244 145 ATAYGSPNE -W- - VWYAASKGG IDSLTLGLAREVGIE--G- - IRVNAVSPGPIGTEML - -S-PE-=------v-vonnmnnn- KVKMATS - - - - - - - LS-P------- V-GRIGT----P-QEAAAAVMFLAS--D-EAS---FIT234
gil649014081|glucose-1-dehydrogenase_Bsub/1-261 147 HEV | -PWPL -F - -VHYAASKGG IKLMTETLALEYAPK--G--IRVNNIGPGAINTPI| ---N-AEKF--=-=-===---w---- ADPKQKAD--=-=-=-- - VE-S-MI---PM-GYIGE----P-EEIAAVAAWLAS - -K-EAS---YVT 240
gil146275833|Naro/1-261 149 CGIR-AAPN-M- -ASYSASKAAMVHFTAAAAMEGAPL - -G- - IRVNAIVPGQVMTAA - - -T-QEFA------------- DRAPEVAAR- - - - - - - TT-G-Al---PM-QRGGE----P-EELAEAIVFMLS--E-AAS---YVT 243
gi87199577)/1-257 149 AGRL -GSAG-A--LLYAAVKAGVDGLTRSASVELGPR--8--IRVNAIAPSTVATEG---V-KAIL---=-=---=--ucw---- TPEQFES---=---- RV-G-QT---PL-GRLGE----1-DDIAQAALWLAG--A-RSG---FVT 241
SG61_3726/1-249 143 VAYR-GRPN-T - -GAYTTIKAGIAGLTKVLAGELGPR- -G- - IRVNAIAPGSVPTPA---T-DGFV-=-=-«ccc-cenonnn TPEQYAQ------ - RA-N-NI---PL-RRNGT----P-EDVARAAAFILS--D-EAD---FVN235
SLG_20080/1-253 147 VAYR-GRPN-T - -GAYTA I KGAVAALTNVLAGELGPR--G- - IRVNAIAPGSVPTPA---T-AGFV - - ----n-mennannn SAEDYER---=--- - RA-A-Gl---PL-RRNGR----P-EDVARAVAFLIG--E-DAD---FIN239
gil334342771|Sphch/1-253 141 AGLG -GSPG-V - -YAYCTAKHAQIGLMRSLAKEVAGR- -G- - IRVNSLHPGP IDNSF---Q-TAIEDAFSPL------- IGGGDATAM - - = = - - - LN-S-MI---PM-GRHGQ----P-AEIAQSALFLAS--5S-MSA---FTT 241
gi1512125550|n-pentylphenylADH_Ralstonia/1-251 141 AGVL -GLQA-H- -DTYSAAKAAVRSLARTWTTELKGR--S--IRVNAVSPGAIDTPI ---1-ENQVSTQ-=-=---=-~--=-- EEADELRAK----- - - FA-A-AT---PL-GRVGR----P-EELAAAVLFLAS--D-DSS---YVAZ238
gil87200895)/1-246 136 GSMA -AVPG-N- - VAYAAAKAGLRAMARIVGKELLPR--R-- I RVNMVSPGPTDTE Il ---F-KRDASA---=--=-=--=--- EEIQGMKDM - - = = - - - LS-8S-VV---P| -GRMGT----S-EEVARAVLFLAS--A-EAS---FIN232
SG61_3191/1-249 137 GAHA -SLPG-N- -AVYAAAKGGLYAAMKVFAGELVSE--G- - |IRLNMVSPGPIDTPL---L -YRNPGMTD--------- EAIAALKEK------- MI-E-NV---PM-HRMGQ - - - -S-EEVAKAVLFLAS--D-DAS---FIT235
SLG_07180/1-248 137 GSVA-TVPG-N--VIYATAKAGLRAAARTLAAELVGR--G- - I RVNMVSPGPTETPI| ---1-NRTGGVPA--=-=-=--=-- EAVPGLREIl ------- MT -Q-AV---PM-KRMGT----P-EEIARPVLFLAS--E-EAS---FIT235
gil87199020}/1-282 141 AAVG -PGYS-P- -TAYAVAKAGVLHLTKVAAADLAKH- -Q- - IRVNAVQPGF INTNI - - -F-TSSLEMPEELEA- - - - - QAKGAITAAM - - - - - - - 5Q-Q-AQ---PV-ARGGQ----P-EDIAQAVLFLAS--E-AAG---FVT 243
gi1334343475|Sphch/1-279 171 GGIR-PSPG-L--GIYAASKLALVALAKTAAVELGVD--N--IRVNAIAPGLTDTPA---F-RATRQIPA-=----=---- GEDEGIFD----=----- N-V-AL---PL-GRVGS----P-AEVANMVAWLFG--D-EAS---YVT 267
gil81821161|PED_ARQOAE/1-249 143 TYWL -KIEA-Y - -THY ISTKAANIGFTRALASDLGKD - -G--ITVNAIAPSLVRTAT---T-EASA---+------ce-nnn LSAMFDVLP - - - -NML -Q- - - - -~ Al -PRLQV----P-LDLTGAAAFLAS--D-DAS---FIT 236
SLG_18890/1-249 143 AANT - APPN-G - -APYVASKAGVVGLTRAAATEFGKY - -N- - ITVNSIAPNPVRTPG---A-DDAIl - ----n--onmnnn- NEDMFQA - - - - - - - I1A-Q-LQ---PV-PKVME----P-RHLTGAILFLCT--D-GAE---FIT235
SLG_18590/1-251 141 SCF | -PPPG-L - -TAYVASKSASIGYVRSLAGELGQY - -G--ITVNAVAPGPTVTEG---T-RGGFPDEA-=----=----- SFMDFMNR- = = = - - - FV-E-SQ---8V-KKVSL----P-EYSAPVVSFFAS--E-EAG---FVT 238
gil167033792|bdh/1-256 141 HGLV -GSTG-K- -AAYVAAKHGVVGLTKVVGLETATS - -K- -VTCNAICPGWVLTPL ---V-QKQIDDRA-ANGG - ---DPLQAQHDL - -~~~ -~ LA-E-KQ---PS-LAFVT----P-EHLGELVLFLCS--E-AGS---QVR243

PP_3073/1-256 141 HGLV -GS IG-K - - AAYVAAKHGVY IGLTKVVGLETATS - -H--VTCNAICPGWVLTPL - - -V-QKQIDDRA -AKGG - - - -DRLQAQHDL - - - = - - - LA-E-KQ---PS-LAFVT----P-EHLGELVLFLCS--E-AGS---QVR 243



gil84570596|bdh2_Rpickettii’'1-256 141 HGLV -ASAQ-K- -SAYVAAKHG IVGLTKVTALETAQN- -R- -VTANAICPGWVLTPL - - -V -QKQVQARP -AHGI - - - -SVEQAKREL - ---- - - VI-E-KQ---PS-GQFVT----P-DELGALAVFLAS--E-AGR---QVR 243
gi1334345171|Sphch/1-263 147 HSLT -ASPY -K- -SAYVTAKHGLAGLTKTLALELATF--G--ITANCISPGYVWTPL---V-ENQIPDTMKARGM- - - -TREQVMNDV - - - - - - - LL-A-GQ---PT-KQFVT----V-EQVASMALYLCS--D-AAA---NIT 250
SLG_32730/1-261 145 HSLV - ASPF -K- -SAYVTAKHGLAGFTKT IALELATF - -G- -VTANCISPGYVWTPL - - -V-ENQIPDTMKARNM- - - -TREQV INDV - - --- - - LL-A-GQ---PT-KQFVT----A-EQVAEIALFLGS--D-AAS---NIT 248
gi\87199767)/1-261 145 HSLT - ASPF -K- - AAYVSAKHG | AGLTKTLALELATH- -G--VTANCISPGYVWTPL---V-ENQIPDTMKARGM- - - -TREQVINDV - - - - - - - LL-T-RQ---PT-KQFVQ----P-EDVAALALFLCR--H-EAR---NIT 248
SG61_1243/1-257 141 HSLV - ASPF -K - - AAYVAAKHG IAGLTKTLALELAQF - -G--TTVNCISPGYVWTPL ---V-ENQIPDTMKARGM- - - -TREQVMHDV - = = = - - - LL-A-KQ---PT-KKFVQ----V-EEVAALALFLCR--D-EAQ---NIN244
gil84570594|bdh1_Rpickettii/1-260 144 HSHE - ASPL -K- -SAYVAAKHALLGLARVLAKEGAEF - -N- -VRSHVICPGFVRTPL -- -V -DKQIPEQAKELGI| ----SEEEVVRRV -~ ----- ML -G-GT---VD-GVFTT----V-DDVARTALFLCA--F-PSA---ALT 247
gil334342462|Sphch/1-265 149 YGYR-GTVN-R- -VDYVTTKTAIQGLTRATALETAGG--P-- I TCHALMPGSVLTPL - - -W-SDRLERMMIEEGL ----TRPEAEIRF -=-=-=---- LD-G-KQ---PS-GRFVD----A-DSVAEVLLLLCG--P-AGT - - -DMN 252
9334343092\ Sphch/1-256 147 AARL -YTPS -AP-CSYAAAKAGY IHLSHHASCAYADD- -N- - IRVNAVLPGLTATPQ - - -1 -ASMF - - - = = = - - - - v -~ TAEEQAE!l - -~~~ - - AG-E-NQ---VI-RRAVD----P-REIANAVLFLSS--D-DAS---MIT 241
gi1334343456|Sphch/1-245 142 AAHR-GSAQ-H- -AHYAATKGAINSLVRSLAKEIGPD- - - - - IRVNAVAPGL IATPM- - -T-VALL-=-=-===-c=-eeu--n-n QGRGVT - = === - - DL-E-S8T---PL-KRHGQ----P-AEVASVIGFLCS--5-8A8---YVT 232
gil33434:3408| Sphch/1-258 153 AAFHYPGKG-A- -SLYAITKSAVVRMTEVLAVEWATA - -N- - INVNCIAPGAFSSEM---M-DGMR - - - = - = = - - = = v = - = - SRIGDG-~----- - FI-E-KF---PR-KRLGD----P-AQLDSTLLYLAS--P-ASE---AVT 245
gil146275993|Naro/1-256 141 AGIV-GHPA-N- -PAYSAAKHGVVGLVKSCVDAFAAR--G--ARINALCPGGVETPL---1-GAPD----=---=-=-=-w---- VAIVPAA--=-=---- DL-P-RV---PA-RGMGR----A-QHVAEVALWLSS--P-AAG---FIT233
gil146275997|Naro/1-246 137 AALQ-GIAY-T- -VAYVASKHAVAGMTKSLAVEFASR- -G- -VRVNAICPGDVKTPM- - -T-QQTA- - -+ ---=--oen-n-n VPENVDWA - - - - - - - LVMR-NAP-KLL -DGSCE----P-EDIAELFAFLAS--E-RAR---KIT233
gi187199890Y/1-279 168 AGLV -TEPI -VG-LPYMPAKAGVLHMVRALGLELAEF--G--IRINAIAPGPFVTNI ---G-GGWL - --=-==-=-=-=-=-==-- KKDPVARAA - - - - - - - WD-A-IV---PL-GSVAE----T-DQIKPLALLLAS--D-ASD---YMT 263
SG61_474/1-283 168 AAEV -NEAI -VG - VPYMAAKAGVKHFMRHAAFELAAY - -G- - IRVNAIAPGPFVTNI - - -G-DGWV - - = = = == = - oo KKNPAAKKA - = = = - - - WD-E-LC---PL-GRMAE----T-YQIKPLALLLAS--D-AGS---YMT 263
SLG_24920/1-278 168 AAV I -CEAIl -VP-LPYMPAKAGYSHMVKHLAFELAEY - -H- - IRVNAILPGPFVTNI ---A-DGSL ---~-=--=-=--u=--- KDPVVREA - - - - - - - WD-K-8ST---PM-GRIAE----P-YQIKPLALYLAS--D-AAS---YVT 262
PP_1951/1-275 164 SALR-PAVT -LG-AAYAAAKAGAAQLVRATALELASD--G--VRVNAIAPGPFETDI ---G-GGFM=- - === --uenn-n HNSEVRAK - - - = - - - MA-A-GV---PM-GRIAE----V-EEIKPLALYLAS--K-AS8---FVT 258
PP_2002/1-257 149 RARQ -SEPD-T- -EAYAASKGGLVALTHALAMSLGPE- - - - - IRVNAVSPGWIDARD- - -P-8QRR- - - - === -vonon-n AEPLSEA------- DH-A-QH---PT-GRVGT----V-EDVAAMVAWLLS - -R-QAA---FVT 240
SLG_15310/1-259 153 GGLHVPNWE -A - -HAYGASKAALHHLTRSLAKRLGRD--G--IRVNAIAPGPFHSRM- - -T-DTTS8---=-====--scw---- EAVKAS - - - - - - - VA-A-HI---PL-GRPGE----A-DDVKGLCLFLAS--R-AGA---YVH245
gil146275988|Naro/1-261 158 LGWR - AQKG -Q - - AHYAAAKAGVYMAFTRCAALEAADH- -G- -VRINAVAPSLAMHPF - - -L -AKVT - - - - - - o - - o oo m TEERLAE------- LV-K-TE---AY-GRPAE----V-WEVANVMLFLAS--D-LSS---YMT 250
SG61_609/1-245 131 TGVK-PMAG-T - -GAYGSSKAALAHLAKIAALENAGA--G--IRVNAIAPGGVDTPI ---W-DSDANFRAMAAD - - - - - MGRDAAIAG--~--- - - FA-8-GT---PL-KRFAT----P-DEIAATIGFLLS--A-QAA---NIT 233
gil146275674|Naro/1-255 150 AAFE-GQIG-Q- -PAYAASKGGVVGMALP IAREFARY - -G- - IRVNTIAPGIFWTRL - - -L-GSLP--=--=----oueonnn QEAQDS - - - - - - - LG-R-QVP--FP-SRLGK----P-AEYAKMVEAIV - - - - - TNP - - -MLN 240
gi334343001|Sphch/1-254 149 AAFD-GQIG-Q- -AAYAASKGGVVGMTLPIAREFARY - -G- - IRVMTIAPGLFLTPL ---L-ASLP-=-=--«---cmwnnnnn- QEAQDS - - - - - - - LG-R-QVP--FP-SRLGH----P-DEYALMVEQIV -~ - - - ANP - - -ML N 239
gil334343319|Sphch/1-259 154 AAED -GQMG -Q - - AAYAASKSGVVGLTLPVARDLMSE - -G - - IRVNTILPGIFNTPL---M-NRAP - - -« ----uunu-nnn EEVKAA - - - - - - - LA-A-SVP--FP-KRLGN----P-EEYASLAVEMC- - - - - RNS - - -YFN 244
gil87199092)/1-261 156 AAED-GQMG -Q - -AAYSASKGGVYVGMTLP IARDLMSE - -G - - IRVNTILPGIFNTPL---L-QGAP- - - -« ----mwuonn-- DNVKAA - - - - - - - LA-A-SVP--FP-KRLGQ----P-EEYANLALCMI -~ - -~ ETG---YFN 246
SG61_354/1-260 155 AAVD -GQMG -Q - -AAYSASKGG IVGMTLP IARDLMSE - -G- - IRVNTILPGIFRTPL---L-AGLP--=-==-----ounu-nnn EAAQES - ----- - LA-A-QVP--FP-KRLGH----P-EEYAALVMTMI - - - - - EIG---YFN 245
PP_2214/1-255 150 AAYD-GQIG-Q- -AAYAASKGAIASLTLPAARELARF--G--IRVMTIAPGIFETPM---M-AGMS - - - - - - v s o nn- DEVRAS - - - - - - - LA-A-GVP--FP-PRLGR----P-QEYAALARHI I ----- ENS - - -ML N 240
SG61_3175/1-254 143 ASFE-GQEG-M- -GAYTASKSALAALTLVWARDLSHH--A--IRVNGVAPGFMDTPM- - -V-AMLP-=---=--=--owcu---- PDFVAE-=------ LL-A-DNE--FP-KRAGR----A-EEYGQVAEFLI ----- RTP---L I N233
gil146276032|Naro/1-246 140 AGQN-GGTA-TG-AHYAASKGGI ITLTKVFARDLAPF - -G--VAVSAIAPGPLDLPS---V-RELV-----cononn-nnn PAEALTA------ - LT-E-TI---PV-RQLGD----P-GFIARTAVHLAG--R-DAA---FAN 233
gi334342802|Sphch/1-249 143 APQK - IPSV -AG-AAYVVSKGALLTLTKVAAGEAAPF - -G--MTVNTVAPGAIDTPM- - -L-RERT === === -uennnnn PVEQFEQ------- LF-G-PT---LA-GRPAR----P-DEIASAVLYLAS--E-QAA---FVN236
PP_1708/1-252 146 SAHT -PRPF -T - -APYTASKHAVLGLTKALALDGRPY --H--IVCSQVDIGNALTEL---8-ERMT---=+-----oenen-n RGVRQANG - - - - - - EIA-A---c-c---- EPMLD- - - -V-RHVADAVRY | AALPL -DAN- - -VVL N 238
SLG_05090/1-250 144 SAYS -PRPD-T - -VAYCASKHGVLGLTKAASLEGRRH--D--1AVGQIDIGNAASAF ---S-EAFA-------------- RGVPQADG - - - - - - RLV-P---=-"--n-- EPVMD- - --A-SVVGETVAYMDSLPP -DAN- - - AQF 236
SG61_2863/1-244 146 SARV -PRAD-S - -PAYAASKWGLDGLTRSLAIDGREF --N--1AASMFNPGIVATEIl - - -A-PGAV - - == -----nennan KLDKDF = = === =c e ccecenccnaccnannn AAM----P-EDIADAI IHMTALPD-HLN---FYE 230
SLG_35070/1-243 143 SAQM-PRAD-T - - IAYTASKFGLEGLTRALALEGRPH--G--ITASI IHPGATISEL---1-GERS - - -~ m s m e c e mee o LRAS-AS------ PTTME----A-RHVAELVATMAAVPD-EIN---VLS 229
gil146275941|Naro/1-266 147 NGVN-AHMG -8 - -ADYNVAKEAVRAYSRTAAREWAPY - -G- - ICYNVICPAAVSAAY ---R-RFAE----=-=--=-=-=-=-=-=-- MAPQVAAA - - -~ - - - TA-A-AN---PM-GRMGD- - - -PESDIGGVAAFLAS--E-DAR---YLT 241
gil334343077|Sphch/1-254 144 GATM-GLPE-V - -GAYA | AKEGVRGLTKTAATGWGRY - -G - - ITVNTVCP-MVATPL---F-DTWWQ------------ SLSEAEREH------- QL-S-MI ---PM-RRMGD - - - -GEQDVGGL IVFLGS--E-GAG---YIT239
gi1334342781|Sphch/1-260 145 AGIL -DDPI| -HS -CAYSASKGAVHSYSRTLAKEWAKY - -N- - IRVNSVNPTMATNAE---1-DTLAKMTP - - - - = = = - - EEQQQFRAK - - = = - - - IQ-D-Al ---PLGGKMGE----TYRDLAPVLAFLAS--D-DSR---FIT 246
SLG_31530/1-250 135 AGRY -GYPN-R- - | AYATSKWGLVGFAKTLAIELGPH--D--1SVNAILPGAVGGER- - -F-DRVIEGRARASG- - - - - RSFEEEVAL - - - - - - - GL-G-8Q---SL-KRIVA----P-AHVADLALFLTT--P-AGR---S818 237
SG61_2583/1-255 147 VAHR - FAPDGLF - AVTAAAKAGLEALARSLAVELGPQ--G--VTVNCVAPGYTRKEA---8S-GHRA------------- |IPEAMLAE - -~ - - - - MA-S-RA---PT-GRIAE----P-DDIAAAVAFLMG--P-DAR---QIT 242
PP_2175/1-234 136 WAFE -PSEL -F- -PTSAVFRSGLAAFTKIFADQFAGD--N--VRINNVLPGWIDSLP--AT-EQRR- - -+ «-ccccceccrcnnccnccnnncnnns D-SV---PL-KRYGT----C-EEIAATIAFLAS--E-GAA---YIT220
PP_0488/1-253 137 AGTY -PYPG -G - -NVYGASKAFVRQFSLNLRADLAGT - -R--VRVSNIEPGLCSGTD---F-SVVRL --~--=------=-- NGDMDAVQA - - - - - - - LYRD--=--=-=--- VEALL----P-EDIAATVAWVAE----QPA---HVNZ228
gil2506152|YDFG_ECOLI/1-248 136 AGSW-PYAG -G - -NVYGATKAFVRQFSLNLRTDLHGT - -A--VRVTDIEPGLVGGTE---F-SNVRF -=-=-=-=--=-=----- KGDDGKAEK - - = = - - - TYQN-==-=====-- TVALT----P-EDVSEAVWWVST----LPA---HVN 227
9334345036 Sphch/1-249 138 AATY -PYAG -G - -NVYGGTKAFVYSQFSLGLRSDLHGT - -G- -VRVTSIEPGMY -ETE- - -F-TLVR- - -~ -------- TGSQTASDA------- LYHA- - ------- ANPMT - - - -A-EDIAETLFWVAT - - - -QPA---HLNZ227
PP_4862/1-254 141 AGNY -PYPG -8 - -NVYGGTKAFVGQFSLSLRCDLRGT--G--VRVSNIEPGLC-ESE---F-SLVRF---=--=-=-=-"=-=-- GGDQAKYDA - - === - - TYAG-=-=-=-====-- AEPIQ----P-QDIAETIFWILN----QPA---HIN23
gil334346119|Sphch/1-241 141 AARI -VTPA-S- -SVYSATKHAVRVITDGLRQEHN----N--IRATLISPGPTTSEL---G-HDVS---------cnn-nn- DPNIAAW- - - - - - - IK-Q------ GL-TAAQS----P-FAIAQAIRYALE----QPD---NVD 228
SLG_33310v1-241 141 AAHF -VMPT -A - -AVYCATKHAVWA I TDGLRQEHD----D--IRATVISPGVVATEL---G-HDIT---===-"-uow---- DANVAAA - - === - - LQ-E-=----- WR-RKSLT----P-DAIARAIRFALE----QPE---GVD 228
gil334342779|Sphch/1-273 143 AAIM-HPPF-L - -QPYNVAKTAVVALSSGLRQEFQEE - -GAPIGVSVLYPFFTQTRI - - -A-DDERNLPASMKGR- - - -EEADPTLAA------ - LR-E-EVR-AGL -ATGQT----P-AEVAEAVMAGIR--A-DRL---HIF 250
gi1334342815|Sphch/1-290 144 SGLV -GGTA-T- -MAYCTAKAGVVGLSESLRTELKGS--G--IGVSVLCPGPVATS ! ---L-THSAENLASVSV----- SRPVPSAER------- RD-A-QMS -NVL -EKAIQ----P-DEVGRRVLAAIR--A-NQF---YIH248
gil87198230|/1-306 146 GGLM-GSAL -A- -APYSAAKAAVINLMESYRQGLDKH- -G- - IGVSVLCPANIKSNI ---A-EASRLRPAQFGK:- - - - - SGYVENEES - - - - - - - IA---SLH-SIH-QHGMD - - - -P-VELAEHVKAGIV--A-NQL---Y 11| 249
SLG_08640/1-305 146 GGFM-GSAL -A- -GPYSAAKAASINLMEGYRQGLEKY - -G- - IGVSVCTPANIKSNI - - -A-EASRLRPAKYGT - - - - - SGYVENEES - ---- - - IA---SLH-SIH-QHGLE----P-EKLAEAIKKGVE--D-NAL---Y 11 249
SLG_35880/1-297 146 SAFV -ALPT-T--GIYCTTKYAVRGLAESLRVEMPKY - -N- - IGVSLLCPGGVNTNI ---H-RSVEARPEKYGN- - - - - TGYYGRDEA----- - - VF-A-GLK-RVI -EHGFD----P-VDLGRVVLDAVR--N-DRF - - -WVL 250
gil87198815)/1-310 152 AAFL -AAGS-P- -GIYNTTKFAVRGLSESLHYSLLKY--E--IGVSVLCPGLVKSY | ---Y-ASDDIRPDALKG----- EMKPVDKTA - - - - - - - VE---RLA-GVH-EFGME----P-DVIGARVIEAMK - -A-NRL ---HIF 255
SG61_724/1-305 148 ASF | -AGGA-P--GIYNTAKFAVRGMSYSLRHSMYKY - -G- - IGVSVVHPGLVKSY | ---Y-ASDDVRPDALKG- - - - - AMKPVDTEA----- - - VK---RLE-GLH-EFGME----P-DI IGARILDGVR--E-NRA---NIF 251
gil87199892)/1-280 149 AATV -VMPG -HL -A I YAAGKAAVLNLTENMRADLAGR- -G- - IGSSVLCPGFVRSNI - - -H-EAARNRPAHLREG- - - -SGFAASEQA------ - LS-M-RE---TG-SEWMD----P-DAVGEMVADAIL --A-DQL ---YV 1 253
SG61_2550/1-291 149 AAEV - VMPP -QM-A | YAASKAAVCHFCEAAKGELAQH- -D- - IGVSILLPGPVKSNI ---H-ETIDNRPEHLREG- - - -SGFKASEKK=--~--- - - LA-R-RIl---VG-DNWME----P-EDVGNLVADAIL--N-NTT---YVI 253
SLG_33660/1-289 146 AGLT -PMPS-FM-AIYATAKAAVITLTET IRDSMAED- -N- - IGVTVLMPGPIKSRI ---H-ESGQNRPERFRAG- - - -SGLAETEQQ----- - - LA-K-RV---VA-DNWME----P-TEVGDMIVDAIV--H-NKL ---YVS 250
SLG_07240/1-277 140 GAVM -SARL -TR-G I YAPTKAAVISLTEHLRLELEAK- -GLAIGASVVCPGPVATNI ---A-QTEENRPAAFRVE - ---SPFRARGEP---HG-ALP-A-DTG--GA-PFWLD----P-LDVGHMTLHAIR--A-NKL---YVI 250
gil87198816)/1-310 144 SALV -PVAG--T-TIYSAGKAAVTAMMECMRPELEGR--G--VICSAFCPGAVQSNI ---A-DAAKTRPAELAD- - - - - TGYAEADK- == === =-=-==-- R-RA---AG-GNFMHLYQTK -EQVGERVLEGIL--N-DEL---YIL 247
SG61_27056/1-303 147 AGVL -QY -5 -QA -GMYVATKFAVVGLSEALRAELAPQ--G--IGVSAFCPGGYRSNI ---R-EYEKTRPARFAAQ- - - -DEAPKGPPP---RF-NLS-D-EDRERLS-KLTAS----P-EEAGEIVLQGIR--D-NAL---YIF 256
SG61_1498/1-309 145 GGFS-AV-G-TA-GLYCTAKFA | SGMMEALATELEGT--P--IGVSCFYPGPVQTNL - - -GATTGEVRPEHLQNE - - - -PQPEVGP - - - - - DG -RPP-R-NFTF-DP-SVFMS - - - -K-EEVGKRVLRGIR--R-GDL ---FIM252
SLG_35900/1-311 145 GGFS-AV -G-GA-GLYCAAKYCVAGMFESLATDLRGT --A--LGASVFFPGPVQTQL---GISTQATRPEHLRNEAPPPPPASVGAQQ---DK-RPA-P-G--F-DP-SLFMT----S-EEVGQRVLRGIR--R-RDL---FIM256
gil87198727)/1-305 146 AAYL -SGPQ-A--GIYTASKFAVRGLTECLRYNLAPH--G--IGVSLMCPGLTRTNA---W-TSALKRPDSFAE----- SGFKPADAT - - == - - - EL-E-QFG-TAF -ELGMD----P-FEVGQKTLAGMI - -E-NRG---LIL 250
S5G61_3329/1-309 150 AAFL -PGPQ-A- -GIYTASKFAVRGLTESLRYNLAPH- -K--IGCSLCCPALTRTNA-- -W-TSALKRPDGFGT - - - - - SGFPDVAKG------ - EL-E-QFG-TAF -EEGMD- - - -P-YEVGTKILAGMT - -E-QKG---L IL 254
SLG_12640/1-304 145 AAYL - SGPQ-A- -GIYTASKFAVRGLTESLRYNLAPH--G--IGVSLVCPALVATDA---G-LSALKRPARLGE-~---- SGFAPVDEA------ - EL-R-HFA-SAF -SNGMD- - - -P-LEAGEKILRGMS - -E-NRG---LIF 249
SG61_2549/1-315 144 AGIV -PLPG-F - -AAYSTSKYAVRGYAESLRMQLAPL - -G- - IGVSCLFPGATRTGM- - -L -HPPEDEPETDFNE - - - -EAAGTFQKA - = = = - - - LW-D=->==-=-=-- AA-RAAID----P-LDTGRAVVDAIK--E-NRF---HIF 245
SLG_28340/1-294 144 AGVV -PLPG-M- -GAYSAGKYAVRGFTQALRLDLAPH--G--IGVSCLYPGAVKTAL---M-AIPEDDASAPPGE----E--GDFIRN--=----- LW-A------ AM-RVAVD----P-MDMGRLVVDAIR--E-NRF---HIL 243
SG61_2706/1-296 144 AGM| -PVPP-FA-GVYAASKFAVRGLSDSLRLALAPY --N--IGVSVLCPGMVKTRA---M-TAGDVYRQAHEG- - - - - AGADEKRD - - - === - -ccccononns Tl -EGGMD----P-FDLGNEVVDAIE--N-NRP---YIF 241
PP_1745/1-269 139 AALM-QGPG-M- -SNYNVAKAGYVLALSESLLVELRQV--E--VAVHVVCPSFFQTNL - - -L -DSFRGPNPAMKAQ - - - -VGKLLEGSP - - - - - - - v -cm e mmmmmenn oo 1S----A-ADIADY IHQQVA--A-GEF---LIL 232
gi1334342965|Sphch/1-259 141 SALY -GSPG-L - -AVYSATKYAIRGLSEALDVEWRSS - -G- -VKVRCLFPTFVDTPM- - -L -AAAPGSSEDSK-RD === ----c e cnmeeneann s RVL -KSGATLTS-V-EEVADHAWKAVH- -D-DRL - - -HVL 234
gil87199139)/1-266 140 AGI1Y -GSPG-A- -SVYSATKFGVRAITESLDGEWAED - -G- - IRVRDLMPGF IETPL - - -L -DHAPNRASNEDIRS - - - - - - s e mm e i cmmmee e m e RVR-GAGLEITP-V-SEVAEAAWAAVH- -G-ERL ---HTL 234
SG61_504/1-269 140 AALY -GMPS-Q - -SIYGATKAGVRSLTETLDGEWQAD--G--IRVRSLMPSF IDTPL ---L -SHVPNSRSNVPIRQ-=-=-=-=--s-ccccmmeencnnnnnnenn VVA-EAGLEFTP-V-EEVADNAWDAVH- -G -DRV - --HYL 234
SG61_782/1-273 148 ASRM -VAPN-L - -SAYCTGK | AQNRVVAEAAAELAGT - -G--VSVFAIDPGFVFTQL - - -A-RETMESPEAQKYL - - - -GGMVDRLRA - - = = = - = - o oo v oo n e ASG-DPAAQ- -TDL -ARCAQRVLDLAS--G-RY------- 245
SLG_38070/1-265 145 AARK -VAPY -L - -SAYCTGK | AQNRIVEEAAAELADT--G--VKIFAIDPGFVFTSL---A-RDTMNAPAAQKWL - - - -PGMVARLKE - = = = = = = = == = = = = = - VSD-GSETA- -AGL -ARCAQRCLDLVS--G-RY--=-=---- 242
SLG_27950/1-266 146 AGTF - VAPF -A - -SAYAVAKASL IRLTEHLDFEQKAA - -G--VRAFAIQPGT IMTAM- - -A-QETLKSPEAHAFA----KPLVALLES ---=-=---c-c-n-nnn TTA-EESAQ- - -GM-ARLRRFVVALAA--G-EH------- 242
gil87200928/1-272 139 AGKV -GSPM-R- -TGYSAAKFGLFGYSDALRAEVAGL - -G- - IKVHVIAPGSIRTDV---S-RNA| ----=--onnunn- TADGSRRG---=----- V-8-DK---Al -ENGLD----PADAVDQMLSAIAA--D-ERE---11M232
gil146275769|Naro/1-259 141 GGLR-GAAF -N- -AAYCTSKAAVKMLSKCLGAEFAAL - -GYNIRVNSVHPGGIDTPM- - -L -GS IMDKYVELGAA----PSREVAQAA------- ME-M-RH---PI| -GRMGR - - - -P-AEMGGGVVYLCS--D-AAS---FVT 246
gil146275845|Naro/1-289 154 GAFG - AMPA -Q - -TAYVVTKHAVQSFTECLYLEMQLK- -GLPIHVSAIVPGMIRTNI - - -F-NAEAGDGEPAHSQ - - - -AHRRAMFEMMRDYGMDLDEGCRL - - -FL - - - === ------ EQMAEKKFWAHSQPDQSEQ- - - | | A 265
4BMV:A|PDBID|n-pentyl/1-262 142 VGFA-PEFG-M- -SIYGATKAFVLFLSQGLNLELSPS--G--IYVQAVLPAATRTEIl ---W-GRAG---=-=--=---scmmccmem e ID-V-NTL--PE---VME----V-DELVDAALVGFD----RRE---LVT 225
PP_2989/1-264 142 VGFA-PEFG-M- -SIYGATKAFVLFLSQGLSQELSPK--G--VYVQAVLPAATRTE!l - - -W-ARAG - - - - - - s - - o o s c e e s e e e m e e e e e o s ID-V-NTL--PE---VME----V-GELVDAALVGFD----RRE---LVT 225
SLG_18780/1-267 142 FAFD-YMPG-A - -SVYAATKSYVAQLTHVLDAELREK- -G - -MRFQALVPGLTRTEL---G-GDAE------=---s-ccc-ommmonnannnnnn FF-D-MFP--PE--HVMS----P-EVLVEVSLASLE----LGE---RVC226
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Fig. S4. SDS-PAGE Gel of purified GGE dehydrogenase enzymes. lane 1.
Precision Plus Protein™ Prestained Standards; lane 2. SG61-1L 474; lane 3. SG61-
1L 724; lane 4. SG61-1L 1498; lane 5. SG61-1L 2705; lane 6. SG61-1L 2550; lane
7. SG61-1L 3175; lane 8. SG61-1L 3329; lane 9. SG61-1L 3344, lane 10. SG61-1L

3726; lane 11. SG61-1L 3730.



Table S1. Retention times and m/z values for metabolites observed during GGE degradation

Authentic standard SYK-6 SG61-1L
Compound MV?/I;;Lrl]Itar _ m/z : m/z . m/z
Rt (min) [molecular ion] Rt (min) [molecular ion] Rt (min) [molecular ion]

GGE 320.34 5.10 [M?’Sfc')lfw 5.12 [ijéli] C ] s |, ffc')ﬁ] .
MPHPV 318.32 : : 6.78 [3N1|2H1]o+ 6.77 [3“/1|le]2
HPV 196.20 : : 3.78 [}ﬁﬁﬁ 3.79 [}\;9;013
Vanillin 152.15 5.52 [163:15 5.53 [}\;SE:]S 5.52 [}\;SE:]S
Vanillic acid 168.15 4.16 [1,\?3'40]? 4.16 ﬁﬁfﬁ 4.16 [}\?f'k%‘ﬁ
Guaiacol 124.14 7.50 n/a 7.54 n/a 7.52 n/a
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Table S2. Protein names and corresponding accession numbers for genes encoding proteins
included in the phylogenetic analysis.

Gene name gene identification (Gl) Reference
number or accession ID
ADH_Syanoikuyae 4BMV (pdb ID) (1)
Ga5DH_Ssuis 146318879 (2)
phaB_Synechocystis 16330475 (3)
bdh_Pputida 167033792 (4,5)
2,5-DDOL_Spaucimobilis | 1708836 (6)
kduD_Ecoli 1730032 (7)
ydfG_Ecoli 2506152 (8)
LVR_ Caquaticum 31615388 (9)
(R)-ADH_ Lkefiri 33112056 (10)
fabG_Ecoli 388477173 (11)
badH Rpalustris 39647578 (12)
ADH_Ralstonia 512125550 (1)
phaB_Burkholderia 518742570 (13)
CPNA_ Comamonas 62286565 (14)
Gluc-DH_Bsubtilis 649014081 (15)
steA Ctestosteroni 729773326 (16)
(S)-PED_Aaro 81821161 (a7)
bdhl Rpickettii 84570594 (18)
bdh2_Rpickettii 84570596 (18)
SG61 1203 SZ64 06710
SG61 1215 SZ64 06655
SG61 1243 SZ64 06525
SG61 1419 SZ64 05615
SG61 1498 SZ64 05225 this work
SG61 2016 SZ64 08220
SG61 2549 SZ64 00035 this work
SG61 2550 SZ64 00030 this work
SG61 2583 SZ64 09815
SG61 2705 SZ64 01645 this work
SG61 2706 SZ64 01650 this work
SG61 2863 SZ64 11380
SG61 3175 SZ64 16025 this work
SG61 3191 SZ64 15940 this work
SG61 3329 SZ64 12360 this work
SG61 3344 SZ64 12435 this work
SG61 354 SZ64 16980
SG61 3726 SZ64 14315 this work
SG61 3730 SZ64 14335 this work
SG61 417 SZ64 16655 this work
SG61 474 SZ64 16365
SG61 504 SZ64 17190
SG61 609 SZ64 02580
SG61 724 SZ64 15290 this work
SG61 782 SZ64 15575
SG61 907 SZ64 14565
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