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Figure S1. (A) 1H NMR spectrum of M. xanthus DZ2 O antigen.  (B) Negative-mode ESI MS of the 

M. xanthus DZ2 core OS.   
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Figure S2. SPAAC reaction of 8-N3-Kdo with DBCO-amine. (A) Reaction scheme.  (B) Monitoring 

via TLC of published reaction conditions (i.e. 30 ºC for 30 min, then 60 ºC for 30 min).  (C) Time-course 

monitoring via TLC of reaction conditions for live-cell labelling (i.e. 32 ºC for 30 min). 
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Figure S3. SPAAC reaction of 7-N3-Kdo with DBCO-amine. (A) Reaction scheme.  (B) Monitoring 

via TLC of published reaction conditions (i.e. 30 ºC for 30 min, then 60 ºC for 30 min).  (C) Time-course 

monitoring via TLC of reaction conditions for live-cell labelling (i.e. 32 ºC for 30 min). 
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Figure S4. Binding pocket of KdsB. Depicted within the binding pocket of KdsB from E. coli (PDB 

3K8D) is a molecule of 2-deoxy-Kdo (yellow) and a molecule of CTP (orange).  Carbon 7 (magenta) 

and Carbon 8 (blue) are indicated, sites at which a -N3 group is instead attached in the case of 7-N3-Kdo 

and 8-N3-Kdo, respectively. 
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Figure S5. KdsB homology across diverse proteobacteria. Multiple sequence alignment of diverse KdsB proteins belonging to the 

Phylum Proteobacteria. Yellow highlights depict 90% conserved sites. Gray shades represent amino acids with similar physicochemical 

properties. Black boxes and red arrows indicate motifs and conserved active-site residues (respectively). Consensus is based on 90% 

conservation. 

 

 
                                                                           K19 

                                                                             

                                                         Phosphate binding PP-loop (R10-K19)            Arg-Ser loop region (R69-S74) 

 

>Klebsiella_pneumoniae__KPHS_18250                   -------MVIIPARFASTRLPGKPLQDINGKPMIVHVLERARE-S-GADR IIVATDHEDVARAV---EAA-GGEVCMTRADHQSGTERLAEVVEKCAFS- 

>Nitrosomonas_communis__AAW31_RS15905                MK----TIAIIPARMGSSRFPGKPLAKLLGRTMLEHVYKRVAL-SDALDA TYIATCDEEIQQTA---EAF-GASVIMTSDKHERASDRVAEAIAGL---- 

>Pelobacter_propionicus__PPRO_RS08035                MN----ITAVIPARFASVRFPGKALAIIDGKPMIQHVYERTAR-ASLVDS VIIATDDERIQQAV---SVF-GGVCRMTRNDHETGTDRLAEVAGTL---- 

>Neisseria_gonorrhoeae__HT085_RS01615                MT---EFVVLIPARLDSSRLPGKALADIHGKPMVVRVAEQAAK-S-KAAR VVVATDHPDIQTAC---QAH-GIEVVMTSNRHESGTTRLAEAAAALKLP- 

>Marinomonas_mediterranea__MARME_RS16965             MTNLPDFHIVIPARYASQRFPKKLLQDLGGKPVLQWVFELAKK-A-GAKS VTVATDHKLIYDAA---ASF-GADVLMTREDHENGTERLAEVALAKGWS- 

>Acidithiobacillus_ferridurans__AFERRID_RS08600      MS----FCVLIPARLASTRLPRKVLLDVGGIPMIEQVRRRALE-S-GAAQ VVVAADHPEVVDCV---RSY-GGEALLTAAGHVCGTERVAEAARLLGLA- 

>Anaeromyxobacter_dehalogenans__A2CP1_RS21785        MR---HVAVIIPARYGASRFPGKPLADLAGKPLIAHVVERAQR-ARGVDV VAVATDDDRIARAA---RDA-GGQAILTGP-AATGTDRVAEAARKLAP-- 

>Desulfolutivibrio_sulfoxidireducens__GD604_RS17550  MD(4)RALCVIPARYGSTRLAAKALADIHGRPMVRHVYENAAK-ARLIDG IVVATDDQRIFDAV---VSF-GGRAMMTGAHHESGTERVAEVAGRLA--- 

>Bradyrhizobium_diazoefficiens__Bdiaspc4_RS07150     MTD-PRILVLIPARMAATRLPGKPLADIAGLPMIVHVLRRAEA-A-GIGR VAVATDTPEIAAVV---AAH-GGEAVMTRTTHPSGSDRIHEAMQKLDPEG 

>Burkholderia_pyrrocinia__ABD05_RS31445              MT(6)PVRVVIPARYGSTRLPGKPLVDLDGEPMIVRVHARVRR-ALPDTD IVVAIDDARIAEVL---DAR-GIRFAMTDAGHASGTDRAAEVARVSGWR- 

>Sulfurospirillum_halorespirans__SHALO_RS08590       -------MIIIPARLASTRFPGKILADIHGLPMVIATAKRV---Q-NLDN VAIAADTDEVVELA---QKH-GFKAILTSQNHQSGTDRINEAASKLNLP- 

>Azospirillum_oryzae__HUE56_RS21610                  MP(10)PIVVIPARMASTRLPGKPLADILGAPMIVHVLRRAME-A-AIGP VVVACAEPEIARAV---EAA-GGTAVLTRPDHPSGSDRIFEALRLIDPEG 

>Geobacter_metallireducens__GMET_RS06420             MK----ITAIIPARYASTRFPGKALAEIIGKPMVQHVYERTAK-AGLVSE VIVATDDERVAEAV---RAF-GGRVEMTSATHETGTDRLAEVAARI---- 

>Agarivorans_albus__K5620_RS12215                    MK----FVVVIPARYQSTRLPAKPLQDIAGKTMIERVYRQACK-S-GAER VVIATDDQRIVDVA---DDF-GAEVVLTAASHESGTERLAEVCKKLAFS- 

>Shewanella_putrefaciens__JEZ96_RS10345              MN----VILLIPARYGSSRFPGKPLAPINGKPMIQHVYERASL-AKGLTN IYVATDDERIKATV---EGF-GGKVVMTSPDAASGTDRINEAIKLLGLK- 

>Rhizobium_ruizarguesonis__J3P73_RS00955             MS(5)GVLVLIPARMASTRLPGKPLADICGLPMIVQVALRARE-A-AIGR VVVAVDDARVFDAV---AAA-GFEVVMTRVDHQSGSDRIFEALTKVDPDG 

>Myxococcus_xanthus__MXDZ_RS0234105                  MQS-CRTVAVIPARHASTRFPGKPLAIIAGRTMIEHVWRRCQEAQ-AFDE VWVATDDDRIRAAV---EGF-GGKAVMTSPACATGTDRVAEVA--LGRP- 

>Proteus_mirabilis__PMI_RS03550                      M-----FTVIIPGRYASTRLPGKPLADIHGKPMIVRVMEQAKR-S-GAKR VIVATDNLDVVRAV---EQA-GGEACMTREDHHSGTERLAEVIEKYQFA- 

>Caulobacter_rhizosphaerae__G3M57_RS23705            MN----PIVVIPARMAATRLPDKPLADIGGLPMIVRVLRQAQA-A-GIGP VAVAAGDAAIVEAV---ERA-GGRAVLTDPALPSGSDRILAALEVLDPDR 

>Pseudomonas_putida__PP4_RS19565                     MS--LDFTVVIPARLRSTRLPGKPLLAIAGKPMVQHVWEQARK-S-AASR VVIATDDASILEAC---QAF-GAEVLMTRADHESGTDRLAEVAAHLGLP- 

>Escherichia_coli_K-12_MG1655__b0918                 MS----FVVIIPARYASTRLPGKPLVDINGKPMIVHVLERARE-S-GAER IIVATDHEDVARAV---EAA-GGEVCMTRADHQSGTERLAEVVEKCAFS- 

>Campylobacter_coli__FOC43_RS03610                   -------MIIIPTRLASTRFPEKILCDIGGVPMFIATAKQV---S-SVDE VCIAVDDEKVLEIA---KQY-GFKAVLTSKNHESGTDRINEACKKLGLK- 

>Acinetobacter_soli__KCV09_RS06290                   MK-----HIVIPARFSSTRLPGKPLLEIHGRPMILRVVDQAKKVE-GFDD LCVATDDERIAEVC---RAE-QIDVVMTNPAHPSGTDRLSEVARIKGWG- 

>Syntrophobacter_fumaroxidans__SFUM_RS00060          MR----IVGIIPARYQSSRFPGKPLVDILGKPMIRHVYERSAR-AGCLDR LIVATDDARIAAAV---AGF-GGEALLTRADHASGTDRLAEAARLLELD- 

>Pseudomonas_aeruginosa__PA2979                      MT--QAFTVVIPARYASTRLPGKPLQDIAGQPMIQRVWNQARK-S-AASR VVVATDDERILAAC---QGF-GAEALLTRAEHNSGTDRLEEVASRLGLA- 

>Citrobacter_freundii__EGX89_RS22265                 MS----FVVIIPARYASTRLPGKPLLDINGKPMIVHVLERARE-S-GAER IIVATDHEDVARAV---EAV-GGEVCMTRADHQSGTERLAEVVEKCGFS- 

>Pasteurella_dagmatis__CKV78_RS05090                 MT---KFTVIIPARYASTRLPGKPLADIAGKPMIAHVFEKAKL-S-GASR VVVATDNAEVAKAA---EVF-GAEVCMTSEKHNSGTERLAEVVEKLAIQ- 

>Aeromonas_salmonicida__HED66_RS02635                MS----FVVVIPARYASTRLPGKPLADIHGKPMVQHVVEKALQ-S-GADR VIVATDDERVHSAL(4)EQA-GVEVCMTSQDHQSGTERLAEVCRHYGFS- 

>Bdellovibrio_bacteriovorus__BD_RS03685              MK----IVGVIPARFGSTRFPGKPLVNLKGRPLIQWTVEGAKK-SKLLSE VIVATDHEGIKAAA---EAV-GVKVVMTDSDLPTGSDRINAAIKDVA--- 

>Malaciobacter_pacificus__APAC_RS07785               -------MIIIPARLNSSRFANKILVDILGLPMVIKTAKQV---S-SLDK VVIATDSQEVIDLA---SEH-GFDAVMTSSDHQSGTDRINEAVNKLNLS- 

>Methylobacterium_radiotolerans__MRAD2831_RS50090    MSD---PLVLIPARLAATRLPNKPLADIAGEAMIVHVWRRAVE-A-GIGP VVVATDTAEIARTV---EAA-GGLAVMTRADHPSGSDRLAEALEIVDPEG 

>Yersinia_pestis__A1122_RS19185                      MS----FIAIIPARYASTRLPGKPLADIAGKPMVVHVMERALA-S-GADR VIVATDHPDVVKAV---EAA-GGEVCLTRADHQSGTERLAEVIEHYGFA- 

>Desulfarculus_baarsii__DEBA_RS03280                 MA----LHVVIPARYGSSRFPGKPLVDIGGKPMIQRVMERVAQ-AKGVQT VAVATDDQRIAQAV---SAF-GGRVVLTDRPMRTGSDRVAHAAAELGLG- 

>Aliivibrio_salmonicida__VSAL_RS19830                MS----FTVIIPARYQSTRLPGKPLADICGKPMIQWVYEQASK-A-GADR VIIATDDSRIEAVV---KGF-GGDVCMTSPNHESGTERLAEVIDKCGIA- 

>Pseudoalteromonas_espejiana__PESP_RS09120           ME----FVVIIPARYASTRLPGKPLADICGKPMIQHVYEKACA-S-GASK VVIATDHQKVFDAV---KKF-TNDVLMTREDHQSGTERLAEVVDLLALD- 

>Xanthomonas_citri__AMD14_RS11065                    MT(5)DFVVAIPARYASTRLPGKPLQLIGDRPMIQHVAERALL-A-GARE VWVATDDARIVAAI---EHLPGVHVAMTGTAHLSGTDRLAECARIAGWD- 

>Serratia_rhizosphaerae__FO014_RS01960               MS----FIAIIPARYASTRLPGKPLADIHGKPMVVHVMERARE-S-GAER VIVATDHPDVARAV---EAA-GGEVCMTREDHESGTERLAEVIEHYGFA- 

>Vibrio_cholerae__MS6_RS08560                        MS----FTVVIPARYQSTRLPGKPLADIGGKPMIQWVYEQAMQ-A-GADR VIIATDDERVEQAV---QAF-GGVVCMTSPNHQSGTERLAEVVAKMAIP- 

Consensus/90%                                        .......hhlIPARb.s*RbPsK.L..l.GbsMl.bshcps...s..h.. lhlAsDp.pl..ss.....h.GhpshbT...b.*G*-Rl.Esh..h.... 
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Figure S5. (continued)  

             Q98  D100          R164 

 

>Klebsiella_pneumoniae__KPHS_18250                   DDTIIVNIQGDEPMIPPAIVRQVAEN---LA-AS-SSGMATLAVPIHDAE EAFNPNAVKVVMDA---KGYALYFSRATIPWDR-DRFAQSRE---TI--- 

>Nitrosomonas_communis__AAW31_RS15905                DAELIVMVQGDEPMTHPRMIDTAVAP---FRTDP-QLGCVNLVRRIENEA DFYDVNTIKVIMNQ---RGDALYMSRQPIPTLAKSGFAS----------- 

>Pelobacter_propionicus__PPRO_RS08035                SADIIVNVQGDEPLIAPEMIDQAIRP---LLDDP-SLRMATLKSRIRCLH DFLSPNVVKVVTDR---DGNALYFSRSPLPFFR-DKWQDLKD---ES(4) 

>Neisseria_gonorrhoeae__HT085_RS01615                PHLIVVNVQGDEPLIAPELIDRTAEV---LV-EN-NVQMATAGHELHDFD ELMNPNAVKVVLDK---NGNAIYFSRAPIPYPR-DAMRAGKR---EMP-S 

>Marinomonas_mediterranea__MARME_RS16965             DDEIVVNVQGDEPFLPIGLVHNAVAA---LAGDT-VSEMATVACKIDQVD ELFNPNIVKVVLSD---KNRALYFSRSPMPWDR-ERFDSART---SI(4) 

>Acidithiobacillus_ferridurans__AFERRID_RS08600      NDAIIVNLQGDEPGMTPALLHATAQL---LQDHP-QRQMATAAVSITHWD DLADPHSVKLVLDA---EGCAQYFSRAPIPWDR-SHFPLSSG---QT(4) 

>Anaeromyxobacter_dehalogenans__A2CP1_RS21785        RPEIVVNLQGDEPLIEPEAIEAVIGA---ME--A-GVRMATLARPLA-AG ELERTQVVKVVTRA---SGDALYFSRAPIPHRR-AGGES----------- 

>Desulfolutivibrio_sulfoxidireducens__GD604_RS17550  -ARIYVNVQGDEPLVRPADVDRLVAI---LESRP-DRRVASLCH-VMRPD DLDNPSAVKVVLAH---NGDALYFSRAGIPYPR-RPGA------------ 

>Bradyrhizobium_diazoefficiens__Bdiaspc4_RS07150     KAEIVINLQGDFPTITPQTIREVLPP---FA-DP-AVDIVTLASQIHTEE EDLAPSVVKAVGSP(4)RLRALYFTRATAPYGN-G--------------- 

>Burkholderia_pyrrocinia__ABD05_RS31445              DTDAVLNVQGDEPLVPTALLKAFAGF---CGAAP-DLGVATVACPVGDAA LLDEPAIVKLVVDC---RGRALYFSRAAIPFCR-DGRPDSAN---G--SS 

>Sulfurospirillum_halorespirans__SHALO_RS08590       EDEIIVNVQADEPFIEEAVVKSVIER---AQ-KT-EAMITSACKKI-DLL HVKDPNLVKVILDI---HGNAIYFSRSAIPYDR-EGGFE----------- 

>Azospirillum_oryzae__HUE56_RS21610                  RHDAVVNVQGDLPTIEPESVRAAFAP---LA-DP-EVDIATLVVEITREE EISDPNVVKAVLEL(5)QGRALYFTRATAPTGD-G--------------- 

>Geobacter_metallireducens__GMET_RS06420             DADIIVNVQGDEPLIEPAMIDEAIAP---LVADA-SIRMGTLKSRIKSLH DFLSPNVVKVVTDR---EGDALYFSRSPLPNFR-DKWNDLKD---EA(4) 

>Agarivorans_albus__K5620_RS12215                    SDTIVVNVQGDEPLIPPAVISQVAGL---LEDAP-EVKMASLSVPIHEDT DIHDPNVVKVVCDK---DDHALYFSRSAVPHER-DGDWQC---------- 

>Shewanella_putrefaciens__JEZ96_RS10345              DDDLVINVQGDQPLIDPTAIEQLINL---FERQPGEFEMATLGYEIVNKA DIDDPMQVKMVFDN---NYYALYFSRSRIPFGR-DTQD------------ 

>Rhizobium_ruizarguesonis__J3P73_RS00955             KAKIIVNVQGDLPTIDPETVRAALRP---LE-NE-AVDIGTLTTEIDNEE DKAAPHIVKIVGSP(4)RLHALYFTRATAPYGK-G--------------- 

>Myxococcus_xanthus__ MXDZ_RS0234105                 DIDIWVNVQGDEPLVDPATLQRLAGL---FQ-DA-SVRMGTLVRPL-EAD EAASPHVVKAVLAL---NGDALYFSRSLVPHVR-EPGTP----------- 

>Proteus_mirabilis__PMI_RS03550                      DDEIIVNVQGDEPLIPPAIITQVAEN---LA-NC-GAGMATLAVPIVDSK EAFNPNAVKVVMDA---KGFALYFSRATIPWER-DRFNLSHD---EI--- 

>Caulobacter_rhizosphaerae__G3M57_RS23705            RHDVVINLQGDMPFVQPSVLGACADL---LSAHP-GCDIATVVAPEASPA DRSNPDVVKAVLAM(5)SGRALYFTRSTLY-GD-A--------------- 

>Pseudomonas_putida__PP4_RS19565                     ADAIVVNVQGDEPLIPPVIIDQVAAN---LAAHP-EAGIATLAEPIHEPE TVFNPNAVKVVSDK---NGLALTFSRAPLPWAR-DAFARGRN---VLP-E 

>Escherichia_coli_K-12_MG1655__b0918                 DDTVIVNVQGDEPMIPATIIRQVADN---LA-QR-QVGMATLAVPIHNAE EAFNPNAVKVVLDA---EGYALYFSRATIPWDR-DRFAEGLE---TV--- 

>Campylobacter_coli__FOC43_RS03610                   DDEIIINVQADEPFIECENLAKFKEFANSCL-KQ-EAFMASCYKDI-SKD DASDPNLVKVVCDK---NDFALYFSRAKIPYER-ADYEE----------- 

>Acinetobacter_soli__KCV09_RS06290                   KDDIIVNVQGDEPLLPAALVQQVASL---LVAKP-DCSMSTLCESIHSLD EFARDSIVKVVMNN---VQEALYFSRATIPYDR-DAAQKQIS---SS--- 

>Syntrophobacter_fumaroxidans__SFUM_RS00060          GADIVVNIQGDEPLVNHRMIEALVEA---LQCDR-HCPMATLAFPSESLQ DYNNPNVVKVVLDR---GLRALYFSRAPIPFVR-DGAADA---------- 

>Pseudomonas_aeruginosa__PA2979                      SDAIVVNVQGDEPLIPPALIDQVAAN---LAAHP-EAAIATLAEPIHEVS ALFNPNVVKVATDI---DGLALTFSRAPLPWAR-DAFARDRD---SLP-E 

>Citrobacter_freundii__EGX89_RS22265                 DDTVIVNVQGDEPMIPAVIIRQVAEN---LA-QR-QVGMATLAAPIHSAE EAFNPNAVKVVLDA---EGYALYFSRATIPWDR-DRFAKSLE---TV--- 

>Pasteurella_dagmatis__CKV78_RS05090                 DDEIIVNIQGDEPLIPPVIVQQVAEN---LV-KY-QVKMASLAVKITDPE ELFNPNAVKVLTDK---DGYVLYFSRAVIPWNR-DQFANLQA(8)EL--- 

>Aeromonas_salmonicida__HED66_RS02635                ADTIVVNVQGDEPLIPPAIIRQVADN---LA-AA-SAPMATLSVPIQDAE EAFNPNAVKVVTDK---EGYALYFSRACIPWDR-DRFAASDR(6)QI--- 

>Bdellovibrio_bacteriovorus__BD_RS03685              -CDVVVNIQGDEPLVTGELIDRLAQV---FVDDP-KMDMATLAHPIS-AE ELQSMNSVKVVVNC---RDEALYFSRYPMPYSR-MSAQEA-----GS--- 

>Malaciobacter_pacificus__APAC_RS07785               DDEIIVNVQADEPFIEPEVIEAVINR(4)VEKDE-DIMITSCYKEI-SSE LADDSNHVKVVLDE---NSNAIYFSRAKVPYHR-DHYEN----------- 

>Methylobacterium_radiotolerans__MRAD2831_RS50090    RHDVVVNVQGDLPTIDPAIIGAAIVP---LA-DR-TVDIVTLCAPITDPH EADNPNVVKLVGHA(4)RLRALYFTRARAPWGD-G--------------- 

>Yersinia_pestis__A1122_RS19185                      DDDIIVNVQGDEPLVPPVIIRQVADN---LA-AC-SAGMATLAVPIASSE EAFNPNAVKVVMDA---QGYALYFSRATIPWER-ERFAQSKE---TI--- 

>Desulfarculus_baarsii__DEBA_RS03280                 PDELVVNVQGDQPLLPPQLIDELSAV---MLADA-DVLMATPVTPIRRPE EIADPNHVKAVMDV---RGDALYFSRLAIPHPR-DGGQ------------ 

>Aliivibrio_salmonicida__VSAL_RS19830                SNEIVVNVQGDEPLIPPSIIRQVAKN---LA-DS-IAPMATLAVTIDEEE DVFNPNAVKVVTDA---EGYALYFSRAAIPWDR-DAFAKGEA---LT--- 

>Pseudoalteromonas_espejiana__PESP_RS09120           SDTIVVNVQGDEPLLASENVTQVAAL---LN-DA-TAPMATLSVPIEEQA EVFNPNAVKVVSDI---NKNALYFSRASIPFDR-NAMMSENA---AL--E 

>Xanthomonas_citri__AMD14_RS11065                    DQACVVNLQGDEPFAPAAGIRAVADL---LQ-RS-GAQMATLAAPVDNAH DLFDPNVVKLVRTA---GGDALYFSRAPIPWHR-DSFASQHD---SVP-A 

>Serratia_rhizosphaerae__FO014_RS01960               DDQIIVNVQGDEPLVPPVIIRQVAEN---LA-AS-SAGMATLAAPIETAE EAFNPNAVKVVMDA---EGYALYFSRATIPWDR-ERFAQSKS---AI--- 

>Vibrio_cholerae__MS6_RS08560                        ADHIVVNVQGDEPLIPPAIIRQVADN---LA-AC-SAPMATLAVEIEDEA EVFNPNAVKVITDK---SGYALYFSRATIPWDR-DNFAKADK---AI--- 

Consensus/90%                                        ...lllNlQGDbPhl.s..lp.hh.....h........bs*h...l.p.. ph.ssphVKhlhs....p..AlYF*Rs.hPh.c................. 
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Figure S5. (continued) 

  

 

 

                D235 

              C terminal Alpha helix    (Q227-A245)   

 

>Klebsiella_pneumoniae__KPHS_18250                   GDSLLRHIGIYGYRAGFIRRYVSWAPSPLEQIEMLEQLRVLWYGEKIHVA VAAEVPGTGVDTPEDLERVRAEL-------R 

>Nitrosomonas_communis__AAW31_RS15905                -TSAYKQVCIIPFRRATLLHYTQLPTTPLEQLESIDMLRLLEHNIRVKMV ET-EFNSQAVDTEADLARVSKLMEP(4)SSY 

>Pelobacter_propionicus__PPRO_RS08035                KLLCYKHVGLYVYRRDFLVEFAAMAPTFLETSEKLEQLRALENGARIRVV ET-EFESIGVDTPDDLVKARERFRA--IQSK 

>Neisseria_gonorrhoeae__HT085_RS01615                ETAVLRHIGIYAYRVGFLQRYAEMSVSPLETIESLEQLRVLWHGYPIAVE TAKEAPAAGVDTQEDLDRVRAVFQ-----TV 

>Marinomonas_mediterranea__MARME_RS16965             DYVAYRHVGLYVYRVGLLARYAGMAVSPLEKWEKLEQLRFLHHDVNIQVA IAESLPPHGVDTIEDLETLRHLIA-----SR 

>Acidithiobacillus_ferridurans__AFERRID_RS08600      PGIWWRHLGLYAYRNAFLQDYACWPASPLESIESLEQMRALERGVQIAVY CAAEAPAAGVDTAADLDRVRDLF-------P 

>Anaeromyxobacter_dehalogenans__A2CP1_RS21785        -PLARAHVGIYAFTAAFLETFTALAPGRLEGEEALEQLRALEHGYDIRVA DT-GYRGFGIDTPDDLERARALLA----AGA 

>Desulfolutivibrio_sulfoxidireducens__GD604_RS17550  --THLKHMGLYAYRRSFFDDFPSLPPSPLAECEQLEQLRFLQAGIPIAMG LTDPMPGPSVDTAADLEAVRAVLATR-LPAG 

>Bradyrhizobium_diazoefficiens__Bdiaspc4_RS07150     --PRYHHIGLYAYRRAALERFVSLPPSPLELQESLEQLRAVEAGMRIDIM IVDS-VPRGVDTPPDLETARSILS-----KS 

>Burkholderia_pyrrocinia__ABD05_RS31445              RSVFLRHIGLYGYANAALQALASAMPCELEQLEQLEQLRALWLGTPIDVM RWHDAPPAGIDTPDDVARVVSLLKR(6)EPY 

>Sulfurospirillum_halorespirans__SHALO_RS08590       --GYLGHLGIYAFRKNALETFCALPYAPIEHIEKLEQLRAIYHGHSIAMV EV-QSQSFGIDTPEDLERALAFF-------S 

>Azospirillum_oryzae__HUE56_RS21610                  --PLYHHIGLYAYRRAALERFVSLPPSVLEQRERLEQLRALSNGMRIDAA VVDA-VPLGVDTPADLERACALLSA--RKGG 

>Geobacter_metallireducens__GMET_RS06420             RLLCYKHVGLYVYRRDFLLAFARMAPTPLELAEKLEQLRVLENGFRIRVV ET-SFESIGVDTPSDLDKVVEKLS---RFQI 

>Agarivorans_albus__K5620_RS12215                    -ELYSRHIGIYAYRAHFVGEYLQLSPSPIEKMEKLEQLRVLWHGYKIKMA RAIETPAHGVDTPEDLEKVRALF-------A 

>Shewanella_putrefaciens__JEZ96_RS10345              -YPVFKHLGIYAYTSKFVQTFAALPLGRLEDLEKLEQLRALEHGHKIKIA IS-ASNSLEVDRPEDIHKCEQRLA-----AG 

>Rhizobium_ruizarguesonis__J3P73_RS00955             --PLYHHIGLYAYRRAALERFVSLGPSTLEKRESLEQLRALEAGMRIDAE IVDT-VPLGVDTPADLEKARRILSA---KSN 

>Myxococcus_xanthus__ MXDZ_RS0234105                 -VQRWGHIGLYGYRREVLLSLAKLAPTPLEDAEKLEQLRALEHGIPIRCA KV-TSHTVAVDLPGDVEKVEALMRA---RGG 

>Proteus_mirabilis__PMI_RS03550                      GEHYLRHIGIYAYRAGFIRRYITWEPSPLESIEMLEQLRVLWYGEKIHVA KALEVPGVGVDTQDDLIAARAAFRAL-NQEF 

>Caulobacter_rhizosphaerae__G3M57_RS23705            --PIWRHIGIYGYRRAALEAFNAAPPSPLEKREKLEQLRAMELGLSLRAA VAAE-APISVDNPSDLEAARAYSNR(5)KTA 

>Pseudomonas_putida__PP4_RS19565                     GVPYRRHIGMYAYRVGFLQDFVGWGPCGLEQTEALEQLRALWHGVRIHVE DAIEAPAVGVDTPEDLERVRRLL------EA 

>Escherichia_coli_K-12_MG1655__b0918                 GDNFLRHLGIYGYRAGFIRRYVNWQPSPLEHIEMLEQLRVLWYGEKIHVA VAQEVPGTGVDTPEDLERVRAEM-------R 

>Campylobacter_coli__FOC43_RS03610                   --SFKGHLGIYAYSVKALCEFCTLENSALEKAEKLEQLRAIENGKKIKML QI-NTSSMGIDTKEDYERALRIYL-----GK 

>Acinetobacter_soli__KCV09_RS06290                   FDHAYRHLGLYAYRVSLLQEYVKWSQGVLEKLESLEQLRVLENGHRIAIA VADSALPPGVDTPEDLARLNALPVS---YFD 

>Syntrophobacter_fumaroxidans__SFUM_RS00060          -PAFLKHLGFYAYSASFLQTFSRLPPGRLEGLEKLEQLRALEHGYGIRVA LS-PVDTRGVDTPEDLEAVVPVLAQD-AVGA 

>Pseudomonas_aeruginosa__PA2979                      GVPYRRHIGIYAYRVGFLADFVAWGPCWLENAESLEQLRALWHGVRIHVA DARENMLPGVDTPEDLERVRRVL------GG 

>Citrobacter_freundii__EGX89_RS22265                 GDTFLRHLGIYGYRAGFIRRYVNWQPSPLEHIEMLEQLRVLWYGEKIHVA VAKEVPGTGVDTTEDLERVRAEM-------P 

>Pasteurella_dagmatis__CKV78_RS05090                 GDHYLRHIGIYAYRAGFIKQYVQWQPTSLEQIESLEQLRVLWNGEKIHVE LAKEVPPVGVDTPEDLEKVRSILQK---NLF 

>Aeromonas_salmonicida__HED66_RS02635                GGHYQRHIGIYAYRAGFIQRYVDWAPSVLEQVEALEQLRVLWYGEKIHVA QALQAPPVGVDTQADLDKVRALL------AN 

>Bdellovibrio_bacteriovorus__BD_RS03685              MDGCLKHIGMYAYSRNFLKQFCEAPPALIEKAESLEQLRALYLGAKIKVI RVKE-ASVGVDTPEDLARLEKLLSS---QGM 

>Malaciobacter_pacificus__APAC_RS07785               -AVYHGHLGIYGFTKKSLNEFCSLKPSRLENLEKLEQLRALDNNYNITMV KV-ESKSFGIDTQEDLNNALRIFQ----NNS 

>Methylobacterium_radiotolerans__MRAD2831_RS50090    --PLWHHIGLYAYRRTALSRFVALPPGELEVREKLEQLRALEAGMRIDAA IVDD-LPLGVDTPADLERARALLQG--RRLN 

>Yersinia_pestis__A1122_RS19185                      GDCFLRHIGIYAYRAGFIRRYVNWAPSQLEQIELLEQLRVLWYGEKIHVA VAKAVPAVGVDTQSDLDRVRAIML-----NQ 

>Desulfarculus_baarsii__DEBA_RS03280                 -VTFYKHLGVYIFRKGFLDIFAGLADGVLEEAEKLEQLRVLEHGYKLRCV IS-QFDSPEVDRPADAQRVAALLA-----GA 

>Aliivibrio_salmonicida__VSAL_RS19830                ANPLLRHIGIYAYRAGFINTYINWQPSVLEKIECLEQLRVLWYGEKIHVA VAKEAPAAGVDTQEDLDKVRAIL------AL 

>Pseudoalteromonas_espejiana__PESP_RS09120           LAPFQRHVGIYAYRAGFIKQYIELSVSPLEVLESLEQLRVLYHGYAIKIE QAKVTPHAGVDTPEDLAKVIAYIEG---NPA 

>Xanthomonas_citri__AMD14_RS11065                    EGQWLRHIGIYAYRAGFLQRFAAMPPGMLERTESLEQLRVMEAGYRIAVA VTPEPFPPGIDTADDLVRAQMRVA-----SA 

>Serratia_rhizosphaerae__FO014_RS01960               GDNLLRHLGIYAYRAGFVRRYVSWAPSPLEKIELLEQLRVLWYGEKIHVA VAKAIPSVGVDTAEDLQRVRDSL------NA 

>Vibrio_cholerae__MS6_RS08560                        VQPLLRHIGIYAYRAGFINTYLDWQPSQLEKIECLEQLRVLWHGEKIHVA VALEAPPAGVDTPEDLEVVRRIVAE---RAQ 

Consensus/90%                                        ...hb.HlGlYsap..hl..ah.b.ss.LE..E.LEQLRslb.G..I.h. .s....s.slDs..Dl..s...h........ 

 



S9 

Figure S6. 1H NMR spectrum (MeOD, 600 MHz) of compound 8.  
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Figure S7. 13C NMR spectrum (MeOD, 150 MHz) of compound 8. 
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Figure S8. COSY NMR spectrum (MeOD, 600 MHz) of compound 8. 
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Figure S9. HSQC NMR spectrum (MeOD, 600 MHz) of compound 8. 
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Figure S10. 1H NMR spectrum (CDCl3, 600 MHz) of compound 9.  
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Figure S11. 13C NMR spectrum (CDCl3, 150 MHz) of compound 9.  
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Figure S12. COSY NMR spectrum (CDCl3, 600 MHz) of compound 9.  
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Figure S13. HSQC NMR spectrum (CDCl3, 600 MHz) of compound 9. 
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Figure S14. 1H NMR spectrum (CDCl3, 600 MHz) of methyl 4-azido-2,3-di-O-benzoyl-4-deoxy-D-arabinopyranoside (S1).  
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Figure S15. 13C NMR spectrum (CDCl3, 150 MHz) of methyl 4-azido-2,3-di-O-benzoyl-4-deoxy-D-arabinopyranoside (S1).  
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Figure S16. COSY NMR spectrum (CDCl3, 600 MHz) of methyl 4-azido-2,3-di-O-benzoyl-4-deoxy-D-arabinopyranoside (S1). 
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Figure S17. HSQC NMR spectrum (CDCl3, 600 MHz) of methyl 4-azido-2,3-di-O-benzoyl-4-deoxy-D-arabinopyranoside (S2). 
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Figure S18. 1H NMR spectrum (D2O, 600 MHz) of compound 10.  
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Figure S19. 13C NMR spectrum (D2O, 150 MHz) of compound 10. 
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Figure S20. COSY NMR spectrum (D2O, 600 MHz) of compound 10. 
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Figure S21. HSQC NMR spectrum (D2O, 600 MHz) of compound 10.  
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Figure S22. 1H NMR spectrum (CDCl3, 600 MHz) of 1,2,3-tri-O-acetyl-4-azido-4-deoxy-D-arabinopyranoside (S2).  
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Figure S23. 13C NMR spectrum (CDCl3, 150 MHz) of 1,2,3-tri-O-acetyl-4-azido-4-deoxy-D-arabinopyranoside (S2). 
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Figure S24. COSY NMR spectrum (CDCl3, 600 MHz) of 1,2,3-tri-O-acetyl-4-azido-4-deoxy-D-arabinopyranoside (S2). 
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Figure S25. HSQC NMR spectrum (CDCl3, 600 MHz) of 1,2,3-tri-O-acetyl-4-azido-4-deoxy-D-arabinopyranoside (S2). 
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Figure S26. 1H NMR spectrum (D2O, 600 MHz) of compound 4 
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Figure S27. 13C NMR spectrum (D2O, 150 MHz) of compound 4.  

 



S31 

Figure S28. COSY NMR spectrum (D2O, 600 MHz) of compound 4. 
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Figure S29. HSQC NMR spectrum (D2O, 600 MHz) of compound 4.  
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Figure S30. 1H NMR spectrum (D2O, 600 MHz) of compound 2. 
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     Figure S31. 13C NMR spectrum (D2O, 150 MHz) of compound 2.
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Figure S32. COSY NMR spectrum (D2O, 600 MHz) of compound 2. 
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Figure S33. HSQC NMR spectrum (D2O, 600 MHz) of compound 2. 

 
 


