Mutations in conservative sites
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Supplemental Figure 1. The multiple alignment of bacterial glycosyltransferases from UniProt database which are homologous
to the wbkA protein of Brucella abortus (Q2YMNS5_BRUA2). The site of substitution G255V observed in KB 17/100 strain is
indicated by red rectangle. The intensity of blue color corresponds to conservation level.



wboA, W219L
Glycosyl transferase domain ( InterPro entry IPR001296)
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Q2YQ89_BRUA2 VSKVKEP L|w|p GKLKGKIKTKIV@GVSSVRMD
AOAIM7Y499 _9FIRM W LSDIGE 1|W|S E-SGGKLKICII ADTEMFK
AOA7HOGDYO_9SPHN F KV ERRG LWV ESLGGQLKICLICGPVTDMLI
AO0A6G7ZKL4_9SPHN V TV E P GK Ljwjv EGLGGELTICLMCIGPVTDMLI
AOA5SN7MSI5_9HYPH G LEGRSN Viw|pP QVQQGALDCHYV VNSQLLD
AOAOWOY5L5_9GAMM WP I PEEP L|W|T TRLDGKFACHYV VNAQDIL
AOA2VIHCZ0O_9GAMM PKTQGSQ LiwW|T ETHNGSLKICLI VN.AS IL
FoU6Z1_9GAMM QNKEREP IwT DELGGSLRCKYV LLSSDWL
AOKMA1_AERHH QHKDLCD I\WIT L NQLAGSLKCFI VNTQNIM
AOAOX1T5Z6_PSEAA RDPQAPA Liw|T E EEMQGELVICFLVGVETEKLL
A4J979_DESRM KPTGNPR LIW|T \Y EEYGGRLEICCISIGVNTENTIL
AOA1I7JB27_9BURK V KK S CGH L K EELDGRWDICKI ANTKGTIL
AOAO08INW49_9BACL SQLFPFP 1 Y SRFSRRSQY--SLLLIGYNTHLLR
AOA1I1IU7H8_9BACL AAKLPPEMI I Y SQFADRKKY--PLVL YSTELLR
AOAOQ4QNI5_9BACL AARIPSKMII N SHWKGRTKC--PLVL YLTETLR
AOA7X3AC50_9BACL AAALPKEMII S AK.KHRKKH--PLVL YLTEKLR

Supplemental Figure 2. The multiple alignment of bacterial glycosyltransferases from UniProt database which are homologous
to the wboA protein of Brucella abortus (Q2YQ89_BRUA2). The site of substitution W219L observed in strains 75/79-AB and 82 is
indicated by red rectangle. The intensity of blue color corresponds to conservation level.



Mutations in semi-conservative sites

Pmm, N255K
Alpha-D-phosphohexomutase, alpha/beta/alpha domain llI (InterPro entry IPRO05846)
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AOA501WZ83_9RHOB VvV ETIGA viglvIEAAR Y S
AOA858QWU1_9GAMM LV E R|G D viglvIETIA Y F T
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C6WVI2_METML 11 EHIGN viElvIEclAK F T
AOA533UOR7_CHLSQ LV ENIGQ vigl il TAMYACVGY T
AOAOBOHCL1_SOVGS LL E KB K vigvigtlcac Yo 1 T
AOA7Z2VX60_9BURK IV ERIGT vigiltlccqQY|ElGADF T
AOA1T1AUGY_RHOFE IL ERIGIQ vigiltlclaq FlERAQ YV T
AOA1HOVMDS5_9BURK LL ENGE vigl I [EclAK YIEqQAQV T
F9zL11_ACICS LV E C|GNWW LGlLvsSARIEARADA T
A0A543Q831_ACITH LL TTIGRWW LGvIBTARALGAQT T
GOJU90_9PROT LL H EGHWW LGB TAHALGAHT T
F8XNG1_9PROT A H E[GRWW LGB TAHALGAHT T
B7J7C0_ACIF2 A H E[GRWW LGB TAHALGAHT T
AOA4R1HBWS_9GAMM A EQIGE vVElVIElcARFIEGIQT S
W6K842_MAGSQ A ADETIET AlG 1 lEc/AR FIEGAIK qQ s
AOAOS2TGX0_9GAMM G vV siDAGIGH AlGI/ETIAR YIEGAR A S
AOA2K8L3L4_SPROT G VSDEHGE AlG I/ TIAR YIEAATH s
AO0A498DI78_9PROT G VSIDENE I AlGlvIEcAK YIEQASs c S
AOA5ROGPLS_9PROT G IsBlEHEN AlGlVIEC/AR YL AR TH s
AOAOGOMZI0_9SPHN s LADESGE LIGlv I c/ARHEGA DR T
AOAONIAEQ4_9SPHN s LADIE TG A LG IMcARALELAA s
AOAOD6MM92_9PROT s LADR KEH LG [EAARFIE Qs T
AOA252AL26_9PROT s LADGKIGE LGt vARRYEARK A T
A0A2Z52J51_9PROT s LADKNET LG :[@aAAQ TIElGAGS T
G6XLV3_9PROT s LADHQEN LGl 1/E/s/AR FIEDAA S T
A9H070_GLUDA s LADRAGN LG 1 [EAAR FIENAA A T
AOA7W4PQEO_9PROT s LADAREN LG 1 [EAAR FIEGAA S T

Supplemental Figure 3. The multiple alignment of bacterial phosphomannomutases from UniProt database which are
homologous to the pmm protein of Brucella abortus (Q2YMRO_BRUA2). The site of substitution N255K observed in strain
KB 17/100 is indicated by red rectangle. The intensity of blue color corresponds to conservation level.



wbkA, A321E
Glycosyl transferase family 1 domain (IPR001296)
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Q2YMN5_BRUA2 M LNVAE.SNALYRIAT.NKLWQRKSLLALQNIER
AOA4ROP988_9HYPH G|S L LDIGEMAQ|IGGIHVLFTSDEIHDRLAAAAREN
AOAO85EZA8_SHYPH G|S L FDEQQLGL|IAILARLFSDDTLRAGLSSAAHAN
LOKQHO_MESAW M EDPAAIAAIAIFSRLCTDAEFRNGIAADAKKN
AOAO0QS8LIF9_SHYPH M NDPVAIAAAIFHRLCVIDAEFRNGIAAGAKRN
R7UP24_CAPTE M YSIRSIAS|IGGLRTMLDAERRDLLAGRAKDNA RF-
AOAO081NAL7_9GAMM M YSIRSIASIGGLRTMMDSKQRDLLAARAKNNATRF -
AOA7U3YJUO_DESPD L HDSQAIAD|IGILVELLTNDTRRLALAAKAQEN AR.
AO0A844U0W6_9BORD M LDEVSIAD|IGILARLLAEDALRQSLASRARCI SRY
Q1YMA8_AURMS L RNEIALAE|IGGFRTLAVDDALHDRLASRARAN
AOA135HYQ6_9HYPH M ADVQS.ADGLARLAT DVLYRELSSRTRAN
K0Q4Q3_9HYPH M SSVQSMTN|GILARLATDVSLYSKLCSAARAN
AOA1VOB5R5_9PSED M HDTASISQAIAKLLT TTAYKKHAESTTEQLKK
AOA5P9EV63_9GAMM G A M DSTAEIAHIAILAVLTQ LERVSELQFSALRR.GE
AOA1IX9NBG1_9GAMM |S A M YSVEEMCD|IAILSKITSDSEHYQQLAAAALLQSQKY
AOA3T1DE52_9BACL L E DKVQELTQAMRRLSVESGLRESLIDLSKIQHAEK
AOA3N6NH46_9BURK \" N ADVDAWAQAIMLRLTANRNERDALSAAATIEQAGR
D8FF99_9DELT L N LSEKSMIE|I[GILLRIEKEKDYRKKLGEKAQLRAKQ
AOA6V8LR73_9DELT L D LDAGS.AAAMARLES EVLRRELSRRGEAQAAR
G7Q4B5_9DELT L D QDVTGLARIAIMAAVAADPALREALRARSLARAGL
AO0A656Y108_9PROT L D RSTDEIAEAMLKLVEDQALHGSLVVRGLQRAQQ
Q1H1U6_METFK L D LNVSDIAAAMQSMLEQPELAESFRNKGQERALAY
AO0A31859V7_9DEIO M D LDVEALVNAMRSLLTQTALRAELSRRGCERATL
AO0A3P4B2T6_9BURK L E FSVDEIAGIAMLRIVDDPALAEQLRVQGRQRVAQ
DOKY26_HALNC M G LSVDEIRH|GILFSLLDDSSLRSRYMQLGLERVQA
AO0A191ZIBO_9GAMM L G HSIQDIADIGGLHRLLEDSALRVRIVQQGLDRAQL
AOA7Y7NMV3_9DELT M D LNVADIADKKIMLDLAASPERRALLRSAGLARAAL
AOA0Q8QXT3_9BURK L D LDDGRIATHMRSLIEDDALHARLSTAGRQRAES
F9ZQ63_ACICS M D VDVSSIIRDIGMLRLAEDTDLRNRLSQAGRARASLY
AOA250P9G8_9NEIS L D LDVTAMSVIAILERLLTDAPLRARLVAAARARAATY
AO0A8J7UJFO_SHYPH L N EDAAGLTE|IAILQRGLEDEEWRRDAVASGIQQ AGI
AOA160DXY1_9GAMM M D LDETS.RDGLVRLLE APWRTHAAQAGVERARA
AOA4R2KKA1_9GAMM L D LDTDALRAJAILARGLEDEGWRGVARERGLARAAER
AOA4R2NEZ4_9BURK L S QDTQALRNIAILEQGLQDEAWRIHAHRAGLAR CQ.
AOA363RQF1_9BURK M G RDVDD.RHGLEHCLS EAWQADARAKGLARAAQL
AOA4S8F5W6_9BURK M G LDVEELGH|GILEQCLTDEGWQANARVKGLERSSQL
AOA1YOESC7_9BURK M G LDVEDLAH|GILARCLE EAWLVQARTQGLARIAAL
A5G833_GEOUR L D HSVEDIAAIGGIARLLGDEALRRTCIERGRERAKL
AOAOF3GZM7_9BACT I N TNVNDIAMIAITEKILSDSNLRQSLTTQALQHVRK
AOA1F2P8Y2_9EURY L D LDVKKIIADIVIMYKVLNNMDVRDRMVKRGLERAKM
AOA839K073_9FIRM L D LSVDSIREIGGIASLLHNEKLRFELSQKGIERAQT
AOA2K2TX08_9CLOT L D LSVEEIKGAMAGVMRDRDLCMKLGQKGIERAQKY
AOA1IM7Y4E9_9FIRM L D YCSDEICNAIMHNLLADNIFRQKLILAGNERVKQ
U2QYN1_9FUSO L D LNEDEIFEIA|IYKKILS KKLQLEMIEKGLEQ.KK
AO0A510JQX4_9FUSO M N Al G FDENEIFGIAIYKKILSDEKLKKEMVQRGLEQTKK
AOA4R8HGGO_9FIRM L D YDISDISSIVIIKRILEDKKLQLRMIEQGLKQSAK
AO0A419T4A5_9FIRM AL N Al G KSTKELTNAIIIKVIEDRNSRNKMVQEGIRQSKK
I0I600_CALAS AL D TDVDA.ADAMLRLSQ EALRQRLIEAGYANVKR
AO0A540VBM9_9CHLR AL D MDVDAMAEIAIMLQLSQDEALRQRLIQAGYANVRR
A9WBD1_CHLAA L D LDTNA.AAAIMRLSD QDLRATLRQRGLAR.HL

Supplemental Figure 4. The multiple alignment of bacterial glycosyltransferases from UniProt database which are homologous
to the wbkA protein of Brucella abortus (Q2YMNS5_BRUA2). The site of substitution A321E observed in strain KB 17/100 is
indicated by red rectangle. The intensity of blue color corresponds to conservation level.
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