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Figure S1: Paralogous VapBC TA within the M. tuberculosis genome: Plots show the hits for
individual VapC toxin queries (A) and VapB antitoxin queries (B) in PSI-BLAST searches within the
M.tuberculosis genome. Each dot represents a hit (on y-axis) for each query in the X-axis. For
consideration as a hit, an e-value cut-off of 0.0001 was imposed in the PSI-BLAST searches. Searches
were performed till convergence of the runs or a maximum of ten iterations. The color of each dot
represents the percent sequence 1dentity of a hit for the query. This ranges from blue-red depending on
the sequence identity score. For the purpose of clarity, self-hits that fall along the diagonal of the plot
are not reported in the figure and the sequence identity for toxins is capped at a maximum value of
50% and for antitoxins at 55%.
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Figure S2 : (A) Scatter plot comparing the distribution of sequence identity between the various toxins
along the X-axis and their cognate antitoxin pairs in the Y-axis. For VapBC toxins, for e.g, percentage
sequence identity scores of each VapC toxin with every other VapC toxin 1s determined. Likewise, the
sequence identity score of each VapB antitoxin with every other VapB antitoxin is determined. The
points on the plot show the distribtion of scores for each such pair. VapBC scores are represented using
blue diamonds, MazEF with grey triangles and RelBE with red squares. Clustering of M. tuberculosis
VapC toxins at search thresholds of 60% query coverage and (B) 30% and (C) 25% sequence 1dentity.

11 and 7 distinct clusters were formed separately. Histogram of distances (in bp) between the
homologues of M. tuberculosis toxin and antitoxin detected for (D) mycobacteria and (E) other

prokaryotic genomes.
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Figure S3 : Multiple sequence alignment of 51 VapC toxins of M.tuberculosis using MAFFT. Clusters
are numbered from 1-7 and each cluster is indicated by a distinct color. The characteristic quartet of
acidic residues of the PIN domain, that are well conserved across the cluster members, are shown
marked in black boxes. Alignment positions, where residues that are fairly well conserved within a
cluster but differ from residues in the same position in other clusters, are marked within a red box.
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Figure S4: Multiple sequence alignments of VapC toxins from 4 of the 7 clusters shown in Figure 1
are shown in panels (A) to (C). Conserved residues are highlghted in red while conservatively
substituted residues are highlighted in yellow and in bold font. (D) to (F) show the alignment of
VapB antitoxins as suggested by Figure 1, with toxin-binding residues indicated in green.



Figure S5: Structural models for various toxins used for computational alanine scanning. The
models for Rv0528c, Rv0609, Rv1838c and Rv3320c¢ were generated by modeller v9.14 using
templates identified by Phyre2. The structure for Rv2757c was obtained from PDB (5sv2). The
residues predicted to be important for toxin funciton that were mutated in experiments are shown in
red sticks.
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Figure S6: Circos plots showing the
distribution of M. tuberculosis TA pairs in
MTBC. In the plots, the nodes represent
organism names and TA types that are grouped
distinctly to facilitate interpretation of the figures.
A line is drawn between a TA node and that of an
organism if both the toxin and antitoxin query
find a homologue in PSI-BLAST and TBLASTN
searches. (A) shows the distribution of 10
MazEFs in the 8 MTBC of this study. The plots
show that these TA are well-conserved in the
MTBC (Table S6). (B) shows the distribution of
TA systems in MTBC for query types other than
VapBC and MazEF. As shown here, not all such
TA are conserved as TA pairs in MTBC. E.g.
Y2654-Y2653 is conserved only in 2 of the 8
MTBC in the dataset.
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Figure S7: Plot showing the distribution of M.tuberculosis TA in the genus Mycobacterium. Relative abundance of the toxin and

antitoxin homologues in the genus Mycobacterium. The Mycobacteria species employed in this study are listed on the X-axis using

three letter codes to designate the organism (Mapping file of the code to organism name is in Table S7). The Y-axis shows the number

of toxin/antitoxin/ TA pairs that were detected in the PSI-BLAST searches performed in the various genomes. Members of the MTBC

complex are listed first.



Figure S8: Circos plots showing the
distribution of MazEF M. tuberculosis TA
pairs in 93 Mycobacterial genomes
excluding MTBC in (A) and the distribution
of, all other TA in other prokaryotic
genomes is shown in (B).Organism names
are indicated with three-letter codes as
listed in Table S7. The graphs are useful to
visually appreciate the spread of
homologues in the various genomes studied
here. For example, in (A), dense lines
emerging from MazEF9 show that this TA
finds homologues in a few mycobacterial
genomes surveyed here. In contrast,
MazEF3, MazEF8 and others do not find
homologues in any of the organisms.
Interestingly, all queries find homologues in
MTBC, as shown in Figure S6.
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Figure S9: Phylogenetic tree showing distribution of M.tuberculosis TA across prokaryotic taxa. 2220
genomes containing homologues of TAs have been grouped into 54 classes shown in different colors. The organisms
that are not shown in color have not been assigned a class according to NCBI taxonomy database. Outer bar-plot
shows the number of M.tuberculosis TA homologs found in these organisms. An interactive link to this tree can be
accessed at https://itol.embl.de/tree/1413912822138041518174018 where the user can hover over the tree branches
for detailed data visualization. For best visibility, users are advised to visualize the tree in Firefox browser.
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Figure S10: Distribution of M. tuberculosis TA in various prokaryotes, organized in a class-specific manner.
Unrooted tree with class-specific pie-charts on the nodes provide the number of TA pairs in each constituent
family. As an example, inset shows the number of TA pairs in various families of class Actinobacteria. An
interactive link to this tree can be accessed at https://itol.embl.de/tree/1413912822265121518597108 where user

can hover over the pie-charts for families in various classes. For best visibility, users are advised to visualize the
tree in Firefox browser, setting the font style to 70.
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Figure S11: Circos plots showing the distribution of M. tuberculosis TA pairs in all 2220 prokaryotes.
(A-C) show the distribution of VapBC, MazEF and other TA respectively. Plots help infer that some TA such
as VapBC32 are extensively well conserved in many of the prokaryotes surveyed here. The number of
homologues of MazEF TA system in the various prokaryotes is far fewer as shown in (B). As shown here,
Rv0909-Rv0910 is the only TA although universally present in mycobacteria is absent in prokaryotes (C).
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Figure S12:Multiple sequence alignment of M. fuberculosis (A) VapB30 (4xgq) with top 10 orthologues from the
prokaryotic genomes. (B) VapB5 (3dbo) with top 10 orthologues from the prokaryotic genomes. The columns
shaded dark red show conserved residues while columns shaded yellow show conservatively substituted residues.
Secondary structure elements of the reference structures are depicted on top of each alignment. Pink colored boxes
on top of the alignment are the toxin-binding residues in the reference structures. Consensus sequence (at a
threshold > 70%) for the alignment is shown at the bottom of the alignment.
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Figure S13: Alignment of Rv2514c with homologous VapC toxins from various organisms. The columns shaded
dark red show conserved residues while columns shaded yellow show conservatively substituted residues. The two
residues chosen for mutations are marked in green boxes. Consensus sequence (at a threshold > 70%) is shown at the
bottom of the alignment. Solvent accessibility of the reference structure, shown using the Espript colour convention
with dark blue indicating exposed residues, cyan showing partially exposed residues and white for buried residues
(and red for residues for which this value could not be determined), is shown at the bottom of the alignment.
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AOA1X1F340_8_19 65 E IDIWRDD T e e e e e e e e e e e e e PFCHFEY[IEKEGNTLMDALEEEEGL . RNL.EEADFAARIAHYYC
AQOAOA1B9S6_7_19 66 E ID|L|Y|LIGD T e e e e e e e PFICHFEYIEKE|GNALMDALEEENG|L . AD[L. PFEQFVARLAHYYC
AOA1Q6RXD8_9 18 65 Q VIN|II|SKIKG T e e e e e e e e e e e e DIFICPAGE[IEPQAKL|IIFDRLKEQNY|F|. KGL|. PHDAFVEEITDFYC
JO0ZFI4_13_219 69 C VPF|TIFADG. .. TTAVAPVMKKI....... THFIAVGSEVEEGLINKLDQTILAAKNN|LI. QG|L|. TREEFTHE EIFA
UPIO002FBCDAC_1 66 Q VPF|TFLDG...TTAIAPVMKKI....... TSFIAIGNELQEGLQOKLDQTLSEKNN|L . RDILi. SCKEFAHEAAKIFA
JORIF3_17_222 67 Q VPF|TFADG...STAVAPIMKKI....... TNFIAVGSELEKCILNKLDQTLTTKNN[L . QG|L|. SCKEFAHE EIFA
JOPVQ4_15_223 67 Q IPF|TFEDG. . .TIAVMPEMKRTGW. .. .ESAFAIGDKIQEGLOQORLDQOTLREKNNL|. QGL.TREDFISETMEMEN
JOYV99_16_222 66 Q IPFTFEDG. .. TTAAMPEMKRTGW. ... .ENAFAIGYE[IQEGLQORLDQALAEKNN[L.QGL.TREEFISE EMFN
J1IT50_14_223 68 H VIPIFTFIEDG. .. TTAAMPEMKRTGW. .. .ENAFALGDE|[IQEGLQKLDKTLVEKNN|L.RGL.TREEFNFQAIISLFN
JO0ZAV5_12_ 223 70 H LPFTFSDG. .. TTASMPEMKRTGW. .. .DNPFALGDEIQEGLQOKLDQTLSQOKNNL.QGL. TREEFNTEAMNLEN
UPIO002ED3042_1 69 H IPF|TFEDG. .. TTAVMPEMKRTGW. .. .ENAFALGDEIQEGLQOKLDOKLAEKNNL|. ODL|. TREEFNSEAIDLEN
Q6G2A9_15_223 67 Y IPF|TFADG. . . TTAAMPEMKRTGW. .. .KNAFAIGDEIQEGLOQORLDOTLAEKNNL|. QGL . TREEFNSEAIELFEN
AOA067W308_15_2 67 H IPF|TFEDG...TTAAMPEMKRTGW. .. .KNAFAIGDEIGEGLQORLDRTLAEKNN|L.QS|L. TREEFNSE ELEFN
JOR905_14_223 68 L IPV|ITF|SDG...TTAVMPEMKRTGW. .. .ENAFAIGDEIQEGLQOLDOMLAEKNNL.QGL.SREEFNSEAINLEN
N6VKZ4_14_ 221 66 H EAF|TIFISDG. . . TTAAMPEMKRTGW. .. .ENPFAIGDE|I|QESLQKLDQTLFEKNNL|. OQD|L|. TREEFISE EMFN
J1IX26_18_225 66 H EYFKFSDG. .. TTATMPEMQRTGW. .. .TLPFAIGDQIQEGLQOKLDQTLVEKNNL.KGL.TREEFTHEAVNLEN
UPIO002E2E5F6_1 72 Q TPF|TFADG. . . TTAAMPEMKRTGW. .. .NNPFAIGNEVIQEGLQORLEQRLAEKNNL|. RGL.TREEFNSQALEIFN
JOZTN1_479_689 71 Q KPIFITFEDG. ..SVAYMLEMKKA. ..... GVHFASKKQIQEGLKNLDKTLAETNS|L. KGL|. TRETFVEH EMLI
JOQQF2_488_699 72 H KPFITFEDG. .. TVASMPNMKKD...... GISFASEKQIPKSLENLDKILAETNNL.KGL.TRETFVEQATEMMI
J1JNJ1_92_301 70 K KPIF|ITFKDG. .. TVACMSEMKKA. ... .. NISFIASGNKIQEGLENLDRTLAEKNY[L.KGL.TREAFVENAAEIMI
JOZFH4_482_ 684 64 H KPIFISFIADG. . . TTASAPKMKKA. ... .. NISFASGKKV|IQEGLDDLDRTLNEKNNL(. KGL . TRKAFVKNAAEMMI
JOZFH4_23_234 71 Y QLIFTFADG. .. TTASMPAMQKEDA ... .EVPFAIGPQIQKGLENLDRILTEKNYL.KGL.SRETFVEQ ELFV
E6YRX0_21 227 66 C VPF|TF|SDG. .. TTATALGMSKSDS....DVKFAAGREIGESLELFDRVLAQKNNL.KGL.SREEFVPEAAKLFA
E6YIF3_22_ 227 65 H VPFAF|SDG. . . TSAVVLKMKKSNS. ... .NMYFAVGKKIQQONLAKIDRILVEKNNL.QGL.SREEFVYH ELFA
E6YFW2_21_ 229 66 H LPFTFADG. .. TVGVMPEMIRSNWRTEQPIIFATGNKVODGLKNIDKMLIEKNNL.QGL. SHKEFIENIAEIFA
AOAOM3T2N3_4_21 70 H IPFKF|SDG...SVAWAPAMHKADS....PLAFAINDDIIQEGLQVVDYAINERNNL.RGL.SHKEFVEEATEIFT
J1IY69_4 209 65 Q KPF|ITIFEDG. ..STARMSAMRPKGF ... .EVPFAIGPQIQKELKQLEQMLSAKNNL|. RGL.SRQEFATSAAEIFI
C6AES7_4_209 65 K V|SF|ITFEDG. .. TSAHMPAMRPKGY. ... .EVPFAVGPQIQKKLKQLEKTLNEKNNL.KGL.SRQEFAENAAEVEFM
AOAOM3T2K6_22_2 67 Q IPF|IFPDG. . .RAAHIPTMQKSDP ... .PVIFATGSEIQEVLKRLDQOELEKRNYL.QGL.SREEFAQSAATLES
AOA1S6XGW8_13_2 71 H LPFTFEDG...TIANISKMLIPES....TAFFQODSNKIKKQLOKFDNILSQKKEL.QGL.SREEFIDEAVKLES
AOA1VOPNG5_8_21 66 C MLEKEQODG. .. TSALMSKMGLN.P. .. .DFSEVDGEKIQEQLLS[E/GE IIIAGKNNL . KGL . SREEFVREVTIQFFA
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3SHG:A|PDBID|CH 0000 (0 00000000 - TT 000000000000 000000000 ==b
3SHG:A|PDBID|CH 131 Eﬁ‘]—\ F|TWQLAREAG. YHIDWDRVIEE . . RQEMTRAS|IESY. YG. . . .NSDLMSAHIRRNLTEFT. ...
rv364lc 139 Y[VNY FFDLLLSER|G. SGLDWGK|TD . . LEELHGACHVARANS. ...DLTGLVAMFKGILDAEPTYDF
AOA045ILG3_3 21 137 YWVN, FFDLLLSER|G. SGLDWGK|TD . . LEELHGACHVARANS. ...DLTGLVAMFKGILDAEPTYD.
AOA1XOFFM8_3 21 138 YVNY, FFDLLLSER|G. SGLDWEKJAD . . RDELYGACHSARAES. .. .DLVGLVAMF TKILDPEPAYD.
UPIO0061B5852_4 137 Y|TNF FFDLLLSER|G. IGLDWDK|TD . . ONELYGACHAARAES. ...DLSGLIAMFAKIIDTEPAYD.
G4I6D3_3 211 138 Y[VNF FFDLLLSER|G. IGLDWEK|TD . . LGELHSACHTARANS. ...SLDGLIAMFAKILDSEPAYD.
UPIO00641EDO8_3 138 YANF FFDLLLSES|G. AGLDWOK|TD . . LAELHSACHAARAES. .. .DLGGLVAMF TKILDDDPAY. .
A1TB85_3_210 138 YANF FFDLLLSER|G. AGLDWNK|TD . . LAELHSACHAARAQS. . ..DLGGLIAMFAKILDADPAY. .
UPI000829D5C8_3 138 Y[VNF FFDLLLSER|G.AGLDWEK|TD . . LVELHSACHVARSEY. ...DLGGLIAMFAKILDAEPAYD.
AOAlE8Q945 3 20 138 YVNF FFDLLLSER|G.AGLDWRK|TD . . LTELHSACHTARAES. ...DLEGLTAMFATILDDDPA. ..
UPIOOO8DE55BD_3 137 Y[VNF FFNLLIAER|G.NGLDWNOQ|TD..ITELHSACHTARADG. ...DLTGLTRMFAKILDTDPAY. .
UPI000829D926_3 138 Y[VNF FFNLLLSER|G.NGLDWNOQ|TD . . VTELHT|TCHTARADG. . . .DLTGLTRMFAKTIIDTDPAY. .
AOAQOE4AF03_3 21 138 YANF FFDLLLSER|G.AGLDWOQK|TD . .DDELHGACHTARAES. ...DRSGLIEMFTKILDDEPAY. .
UPIO00837787E_2 138 Y[VNF F|FDLLLAER|G. SGLDWER|TD . . RDELYRACHAARADS. ...DISGLTAMFSTIILDDDAAYD.
AlUQ28_16_224 138 Y[VNI FFDLLLSER|G. VGLDWQOQ|TD . . SAELHAACHAARANS. .. .DLRGLIQOMFDGILDDEPAYD.
UPIOO09A7EFC8_6 137 YANF FFDLLLSER|G.NGLDWTK|T|S . . LEELHRACHRARAVP. .. .NIDLLEAMF TKILDTEPAYD.
AOAINOGPW2_4_21 138 YVNY, FFDQLLAER|G. TGLDWER|TD . .DIELHS|SCHAARAES. . ..ELHGLTAMFEKTIIDDNPAY. .
UPIO0029A95B3_6 137 Y[VNY FFDQLLAEQ|S|. LGLDWSL|TA . . SEELYQACHAARANS. . ..DLSGLVDMF TR,
H5TVL8_4_207 138 Y[VNF FFDQLLAER|G. CGLDWER|TD . . STELHTACHDARDTG. . . .DLSG|LI HMF TN|T,
AOA1IOSZV9_4 20 138 YVNJY, FFDQLLAEG|G. LGLDWER[VD . . SEELHAACHEAREVG. . . . NLNGLTEIFET|T
AOA135GYB9_6_20 136 CVNF FFDQLLAES|G. RGLAWNL|I/G. . ISELHDACHRARADL. . . . DLEP[LICALF GRIT,
UPIOO09DBFCE3_3 136 FVNF FFDQLLSES|G. RGLAWDA|IE . . LTELHRACHLARAEQ. . . . NTEPLRMMF AR,
AOA1H9QJF1 7 19 127 QFNY, FWNRVARAAG. WRLDWRE[VH . . GATNDQASRAASEQR. . . . DFGP|LREMF D Q[T
AOA1Q2TPCO_7_19 127 OQFNY, FWNRVARDA|G. WQLDWRT[VR . . GETNDQASRAASEQR. . . . DFGP|LICDMF D Q[T
UPIO00405E865_7 127 QFNY FWNRVARDA|G. WQLDWREV|L . . GATNDHASRAASEQQ. . ..NFQPLREMFNR[T,
U2QDR9_5_201 133 QVNJY| FWSRVARDA|G. WQLDWRT[VQ . . GAVNDHASRAAIEER. . . . DLGP|LRDMF DQV]
UPIOOOBBB1953_5 128 A[FNY MWNRIALEA|IG. WQLDWORVQ. .GPTINDAACRAAAEDQ. . ..DFGPLRAMFROQ[T,
AOAOB5D8Z7_7_19 124 QLN FWSRVAREA|G. WELDWRS[VE . . GPVNDEACRIAAEKQ. . ..DLGPLRAMFGEV]|
UPI000491F215_3 128 ALNY FWSRVARDA|G. WHLDWRR[V|S . . AERNNEASRAAMERS. . ..DLRPLREMFDA[T,
UPIO007DB6A85_7 129 QINH FTSQLAHQA|IG. YRIDWEQLT . . PHRNVEASRDGE . . .. ..... T ALRGVF DD|T,
AOAOM7I2W8_7_19 125 E[INY| F|TGQLARNA|G. YDIDWTG|I|S..QAEMIQASIDAY.NG. ...HTDS[LARL
B2I550_8_ 192 124 E[INV F|TAQLAQRA|G. YRIDWGVV|]S. .QADMIKAS/IDAY.NG. ...DSSGLAS[I
Q6QHR6_8_ 191 124 E[INV F|TGQLAQQA|G. HRIDWSGV|S . . QASMTQAS/IEAY.NG. . ..DSSGMAGL
AOAIW6ZHH7_8 19 124 E[INY| FMGQLARQA|G. LRIDWSARAS . .QDEMVRASIDAY.NG. . ..DSSGLSRL
AOA157SRK7_6_18 125 ELNV| F|TSQLAQQAG. YHIAWSG|I|S. . RADMTEASIQAY.HA. ...GSE.|.|. .|.|.
UPIO009FA7666_8 125 ELNV F|TGQLARDA|G. YGIDWQGVD . .RGEMTKASIEAY.QG. ...DSQRMAHL
AOAIM5YKVS_7_19 126 ELNV| FFRQLAHEAG. YEILWHR|ID. .REANIQASVAAY.QG. ...DSSGLAKL
UPIO00877CBA2_7 126 E[INV F|TGQLAREN|G. YRINWAGV|S . . KSEMVNAS/IEAY.HG. . ..SSERMGR[L
UPIO003685AEC_7 126 E[INV F|T TQVAHQC|G. YAISWRG[VD . .RVEMLRAS[IEAY.QG. . ..NARPMGA[I
UPIO007DC29D9_5 127 ELNV YMGOLANEAG. YEVKWEGIS. .REEMTQAS/IEAY.QG. . ..SSDRMAQL
UPIOOOA3AEA98 5 126 EMNA F|LSQLAREND|. YAIAWEH|IT. . QOADMLDASRRSF.SG. ...DLAPLTML
UPIOOOA3BEF41 5 126 ELNA FLSQLARDT|Q. YAIAWEQ|IT. .QADMLDASRRSF.SG....DLAPLTTLIQHH
COENL6_7_190 123 ELNV FMTQLAMKN|G. LOQIRWON|I|S . . AKOMIQACIQAY.HA....DSSLLARLILD
AOAlE9VG07_7_19 123 ELNY| FMTQLAMKN|G. LOQIHWON|I|S . .AEQMIQACIIQAY.HA. ...DSSLLARLILE|.
AOAlGODLQ1 7 19 124 EINA FICAQLADOQA|G. YFIDF|GTVD. .QTRMYEAMIASF.SG. ...NEKPLVDLLAE|T
UPIO004093EC9_6 125 E[INA FICAQLAAEAG. YFIDFSQVE . .PNEMIEAMIASF.HG. ...NEAPLSVLLTRI|.
AOA191UFZ1_6_19 125 E[INA F|TSQLS|OSAG. YOQLDYSDILE . . QEQIYQAMELAF .NG. . ..DESILANLISDR
W1UWB6_11_196 124 E[INA F|TECLAVKN|G. FSLDF/SK|I|S. .NEEMLEASVQTF.NM. .. .NYTLMSSLILKS
ROB4U4_13_198 123 E[INA FIQLLSASV|G. YQLDFMK|I|S . . EAEMLEASVRSF.NL. ...DYSMLEELTIARA
UPIO0073EA027_6 123 E[INA F|IDYLAEQAG. YSLDI|SQVT..SKOMIEASAASF.LC. ...DYAKMEAMFRAT
UPIOOO3FF5DFF_1 122 E[INV F|TQYLAENA|G. YQVDF|SQVT. . SKEMIEASAEAF .AC. .. .NYGKMDA[LFKR[T,
UPIOOOBA184F1_1 123 E[INV MIEYLAQVA|G. YDVDFYN|I|S..QTEMVEASVASF.NC....DYIKMIEIFKKT
UPI00098593C1_1 123 E[INV MIEYLAKVAG. YAIDFSN|IS..NVEMIEASIDAF.NC....DYDKMTRIFGKT
AOA1IOEBR7_5_18 121 E[INA FTRQLAYHS|G. YNLHFAS|IC..EKEMVEASIDSF.VC. ...DYEKMEALF TKT
AOA174L7Y0_5_18 121 EINA FIRQLAYQS|G. YILHFSALS. .EQEMVQASIDSF.VC. ...NYKKMEALF IKT
AOAlY3WG69_6_18 120 EIINA F|IRELALKR|G. YVIRFARVS..RDEMMEASKESF.LC. ...RYEKMEALFWKA
AOA133zXQ8 8 19 122 E[INA F|TRMLALKN|G. YKIIHY|SR[I[T . .EEEMISASKESF.LC....RYNSMEN|I|IRKC
UPIO004E2644B_3 125 E[INA FMRSWATIHC|G. FKLEF/SKV|]S. .RQDMLTASRESF.VC....NYKPMIEIFKN|TI
UPIO009B101DD_3 123 E[INA F|IRELAANA|G. HELDFRH|IT. . SEEMREAS/IHSF.RV. .. .DESKLQEIISKA
I4AC02_5_187 122 E[INA FIRCLAKEAG. YELNYSE[FD . .KNQLVGAYIASF.KG....DNTELNNLYKE|.|.
R6X2K0_9_194 124 ELNV F|TRQLALKN|G. YQLDLKKAK . . AEEILEASIESI..V....DTKKLEEIIYEC
R8JT24_8_198 128 E[INV FIRCLALSN|G. YSLEWER[EK . . KEAVIFNAS[VKSV. . L. DPSDLSK|I|IKS[A
UPIOOOBFCEAOF_8 128 E[INV FIRCLALSN|G. YSLEWER[EK . . KEAVIFNASVKSV. .L. DPTDLSK|I|TKN|T
UPIO0053582FE_8 128 E[INV FIRCLAVSN|G. YSPDWKH[ER . . KEDVIFNASVKSV. . L. DPTALSEV|IKN|T
AOAlYS5YTF8_6_19 122 E[INY| FITRTLAKNAPD|. YKIEWNRV|S . . KREMMDAMIKSH. . V. NTKELENLTIKS[V]
UPI0005704481 5 123 EINTI FIREVALLS|G. YDIDWRK|I|S. .RDEYMNASIKSV..Y. DTKPLENLIKKH
UPIOOO8E55EB3_3 123 E[INTI FAEHLAQAS|G. YNLEWNR[VD . . KEQLLEASKRSV. .A. NHKPLAERATDOQ|C
UPIO0067BEF49_4 127 ELNF F|IRELALKN|G. YKLKWDK[V|S . . KKDLLKATIEASKNF. .. .NLNS[LSKLIES|C|.
UPIO0057BE929 4 127 E[INTI F|F RML SMKN|G. FNMEWD L|ID . . KKDMLNAS/IRSV. .L....DEKAFVPIFKET
AOAlQ6Y6M8_3_17 124 TLNA FVREFAHKN|G. YWVDWSKV|S . .RNELYKASDVS .. .......... B PO S P
UPIOO09E5SEABD_6 123 ELNV F|I SELAEKA|G. YKLDFSN[V|]S. .QQEMIDASVLAYRKL. . ..DYSQLADLV SRS
AOA1V3JK40_8 19 121 E[INA FIAQLAKEV|G. YELNFQONVT. .QEQMIEASIQAH.RL. ...NYKPLEQIIRDG
FI9GRC5_9_187 120 E[INA FILVQLS|KEAG. YELSFKHVS . .QEEMISASIEAH.KL. .. .NYKPLEKIT. .|.|.........
BOUUG5_17_197 120 E[INA F|T SQLAKEA|G. FELNFNK[V|S. .QGEMIKASIQAH.RC....DYTALESITKR.|.........
AOA170P2H9_12_2 129 DWNA| FME SVARRA|G. Y SLDQORR|IDAVKDRWNHAASQSM.AG. . ..QLEP|IKQIFMEAVRPQRA
UPIO002F384D1_6 124 E[FNA LIGQLAREAG. YELDQTRIDNGKEQWNAAARASF.RG....DQGPIVS|IFTEAVRPAR. . ..
A1WDL7_3_197 129 G[VNE F|TGQLAKDA|G. YQLDYSKVD . . KQTWNEAAKESA.RG. ...NLEPAREVFYET
UPIO0034B50C5_3 129 A[VND YMNELAKES|G. HTLDYGRVD . . KQTWNERAAKQSA.RG. . ..NLEPIKEVFYE|T
AOA1F1R1C4_8 19 124 E[INA FIDQLS|NQT|G. YQIDWDSMS . .KEE[YTQASINSF.NG. ...DNKLLKTLFEE|.
AOA1IODGY93_ 11 1 126 EIINM F|TEYICKNSNHFDIDF/SK|T|T..KNDMILASKESS.VL....NYGPFEELLYK(C|.
UPIO00687D97E_1 126 E[INM FIEYICKNSNHFDIDFSR[TT..KNDMILASKESS.VL....NYEPFEELLLKC
AOA1I3UZM6_6_18 121 ELNA FLTLLAETAG. HSLAIERLD. .PDEVIMQAMIESF.GG. ...EEKPLAELT. .|.
AOA1Q4D7X4_2 18 124 DLN[A FLAQLARDA|G. HPVRWSAMD . . PQENVAASRASH.TG. . ..DDAPLRALLHKL
AOAOS3AIL8 6 19 124 EFNM LFEHLSLAAG. YDLDSIENIQ. .PNEWINANIDGV.NV....NYKPMSOQIFKRI
AOAILG6KEUl 8 19 122 EFNM LFEHLALAAG. YDLDWKD|IQ. . KAEWIQANIDGV.NV....NYDPMAS|IFKRI
UPIO00366F73B_6 124 E[FNM FFEHLALSAG. YDFDWAD[VN. . QVEWIQANIDGV.NV. ...NYGTMANIFKRI
UPI00080736C1_5 125 EFNM LFEHLSLAAG. YDLDWGD|ID . .QNEWVQANIDGV.YV....NYGPMAE|IFRR]I
UPIOOOA3BA2FA 6 124 EFNM LFEHLALSAG. YDLDWNDVIE . . KSEWVQANIDGV.DV....NYGPMEQ|IFKRI
AOAOQODXW8_6_19 124 ELNM FFEHLALSAG. YELDWEN|I|S. .QEEWIQANIDGV.DV. .. .NYGPMKKIFNRI
F3K4B7_6_192 124 ELNM LFEHLALSAG. YELDWATV|S . . QEEWVRANIDGV.NV....NYGPMKD|IFERTI
UPIOOOAlE064D_5 125 ELNM FFEHLALSAG. YELDWEDV|S . . QSEWLEANINGV.YV....NYAPMTEIFKRT
UPIOO09EEADE2 5 125 ELNM FFEHLS|LSAG. YELDWTD|I|S. . KEEWANANIDGV.YV. ...NYQPMEKIFHRV
AOA1H4G457_18 2 122 EFNM FFEHLALSS|G. YRLDWRD[V|T . . KDEWIQANIDGV.QV. ...EYGKMEKJIFART
UPIO0040402DE_9 122 D[LNM LFEFIIVNAG. YELSWWGVE . .ECEWTIQANIDAV.VC....DYNALIR|IFDRJC
UPIO0069F6EC9_1 121 D|INV LFEHLIMNAG.FEISWWNIE. .KDEWLLANIAAY.NC....VLEPMEK[VFKKJC
AOA1I5Q715 9 19 122 DLNV| LFEHLIMNAG.FEVSWWGIE. .EDEWTIYANIAAY.NC....NLGPMEQVFEK|JC
AOAOQS8QUAO_11_ 1 121 ELNV| LFEVIIGANAG. YTLDWELIIS . . RAEWLDANTIAAY.NC. ...RLEPLVALLDRV
AOA127P6W6_11_1 121 ELNJV| MFEVIGINA|G.FELRWEP|IG. .RAEWGEANIAAY.NC. ...QLDPLVGLLDRA
AOAOJ1HOJ4_ 8 19 123 ELNV| FFEILAINAG. YEVCWEN|IQ. .LDEWVNANQKGY.FG. ...DLSPLIELFERT
AOAO66RHH4 8 19 123 ELNV| FFEILALNAG. YEICWEG|IN. . LKEWVEANQAGY.FG. ...ELKPLERLFERT
AOA1Q9GAl2 8 19 123 ELN[I FFEILAINAG. YEVCWEG|IN. . LKEWVDANQMGY.FG. ...ELKPLQRLFERT,
AOAOC5WS76_9_19 122 ELNV| FFEILAINAG. YEVCWEG|IG. . LDEWVAANQAGY.FG. ...NMEPLMSLF DRI,
AOA1lVI9DP73_8 19 123 E[INM FFEQLALHAG. YFLEWQHAE . . AQAWREANQAAA.GG. . ..DLAPLEALFAQV|




AOA1X1F340_8_19 123 EIA’ML QQIFFEQLALHAG. YFLDWOQK|IE . PAQW’HEASQAGA. DG....DLAPLEAVFARVIVS.......
AOAOA1B9S6_7_19 124 EINML| QRLFIFEQLIIHAG|. YDIIDWSK|TIE . . RDAWLKANEESV.RG. .. .DLDGLINIFANVIV........
AOA1Q6RXD8_9 18 123 T TNY[L| QRAFILTQLIRNAG. YDLNWSENVD . .GDLLMIATIQAA.QG. . .. V.. .|| oo ile oot
JOZFI4_13_219 139 S[LN[YM QRVFILENLAKAAG|. HKLEF|SLVIT. . KERMLLASVAAIENG. .. .DLEPMRHLFEDII|SNPKK. . ..
UPIOOO02FBCDAC_1 136 SLNY[T QRIFIFENLAQAAG. HOQLDF|SLIIT. .KERMLVASVAAIQND. .. .DLEPMOHLFEDII[SNPKKI. ..
JOROF3_17_222 137 SLNY[T QRVFIFENLAKAAG. HOQLDF|SLVIT. . KERMLVASVAAIQDN. .. .NLEPMHHLFEDII[SNPNKI. ..
JOPVQ4_15_223 140 SLNHI QRFFIFENLAKAAG. HOQLNF|SLVIT. . KERMMVASVAVTEDG. .. .NLEPMKHLFEDII|SNPEKI. ..
JOYV99_16_222 139 SLNH]I QRV[FIFENLAKAAG. HOQLEF|SLVIT. . KERMMIASVAVTE.G....NLEPMOHLFEDII|SNPEKI. ..
J1IT50_14_223 141 SLNQL QRAFIFENLAKAAG. HOQLEF|SLVIT. . KERMMLASIAVAEKG. .. .DLEPMOHLFEDII|SNPEKI. ..
JOZAV5_12_ 223 143 SLNHL QRAFIFENLAQAAG. HOQLDF|SLVIT. . KERMMLASIAVAEHG. .. .DLEPMOHLFEDII|SNPEKI. ..
UPIO002ED3042_1 142 S[LNQL QRVFIFEKLAQAAG|. HKLDF|SLVIT. . KERMLLASVAVAEKG. .. .DLAPMOHLFEDII|SNPEKT. ..
Q6G2A9_15_223 140 SLNQL| QRLFIFENLAKAAG. HOQLNF|SLIT. .KERMMVASVAVAENG. .. .DLEPMOHLFEDII[SNPEKI. ..
AOAO67W308_15_2 140 SLNQL| QRVFIFENLAKGAG. HRLDF|SLVIT. . KERMMVASVAVAENG. .. .DLEPMOHLFEDII|SNPKKI. ..
JOR905_14_223 141 ALN|QV QRAFIFENLAKSAG. HOQLEF|SLV|IT. . KERMLLASVAVAEKG. .. .NLEPMOHLFEDII|SNPEKV. ..
N6VKz4_14_221 139 SLNHT QRIFIFENLAKAAG. HOQLNF|SLVIT. .KERMML|SSIAVEKEG. .. .NLEPMKHLFEDII[SNPEKV. ..
J1IX26_18_225 139 SLNHI QRIFIFEKLAQAAG. HOQLEF|SLVIT. .KERMMVASVAVAEDG. .. .NLEPMOHLFEDII[SNPKKI. ..
UPIOO02E2ES5F6_1 145 ALND(I QRVFILEKLACAAG. HOQLDF|SLV|IT. . KERMMVASVAVAEKG. .. .DLEPMOHLFEDII|SHPEKI. ..
JOZTN1_479_689 142 QLNY[T QRMFIFEKLAQAAG. HTLDF|SLVIT. .EKRMNLASTASLTHN. .. .DKDMMKHLLEDII|SNPEKI. ..
JOQQF2_488_699 143 QLNY[T QRMFIFEKLGQVAG. HTLDF|SLIIT. .KKRMNLASTIASLHHN. .. .NKEMMOHLFDDII|SNPEKT. . .
J1JNJ1_92_301 141 QLNY[T QRMFIFEKLAEIA|S|. HKLDF|SLVIT. .EERMNLASTASLQSG....DSEPMKHLFDDII|SNPEKT. ..
JOZFH4_482_684 135 QLN[YM QRMFIFEKLAEVAG. HKLDF|SLVIT. . KERMNLASTIASLQSG....DAEPMKHLFDDII|SDPEK. ...
JOZFH4_23_234 144 SLNN[T QRMFIFEKLGQSAG. HNLDF|SLVIT. .KGRMVVASVAAAQNS. .. .NLAPMKHLFEDII|SNPEK. ...
E6YRX0_21_ 227 139 A[INY[I QRLF|IF IKLARAAG. HKLDF|SAMT . . SMRMTYASIESIRND. .. .DIAPLEHLFEDISNPKK. ...
E6YIF3_22 227 138 S[INY[T QRMF|F LKLAEAAG|. HTLDF|SVVIT. . TKRME Y[VSVKAMQDR. .. .NLEPMQOHMFEDII|SNPEK. . ..
E6YFW2_21_229 143 CLNY[T QRIFICEKLAQAAG|. YYLDFISVVIT. .KERMSEASITAAQDS. .. .NLEPMKKLFDDII|SNP. ... ..
AOAOM3T2N3_4_21 143 TLNY[I QRV[FICEKLAQAA|G|. HKLDF|SLVIT. . NKRMTDVSIAAMRN. . ... NLEPMOHMLED|I|SNPDK. ...
J1IY69_4_209 138 LLDHI}PIYRK[ENEHATORMFMEKLGQAA|G. HQIDFSF|T|T. . KERLKQASIQAMQHG. .. .NPEPMKH[LFED|I][THPQK. . ..
C6AES7_4_209 138 VLEHAEPIYIRK[EN(EGAVNRMFMEKLGQAA|G. HPIDFSF|IT. . KGRMTAAC/IEAMQYG. .. .NPQPMKDILFED|I[THPQK. . ..
AOAOM3T2K6_22_ 2 140 LVNYARIPIYREEINEATORAFFEKIAEGAG. YELDFSLVIT. .KERMATAS|IAALTEN. ... .DFKPLQHMFED|I[SNPEK. ...
AOA1S6XGWS8_13_2 144 FLNYIEIPIYRDENEATORLFFERLAEAAG. HTLDFSVVIT. .KQRMINACSNAIPKENSVVNYKE KHaFEDISNPKK

AOA1VOPNG5_8_21 138 SLNWI):P)3SE[e)ifeddv LEFEKLAENAG. HELDF|SLVIT . . NKRMTSVCAEAMENS. .. .NLEPMEHMFEDI[SDPK. . ...
consensus>70 ..n. . HpFreGNGR.gr.f...1l....g....d...Vv......... - N d. T
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3SHG:B|PDBID |CH

1 10Kk Kk - 30 40 50
3SHG:B|PDBID|CH ....VLSEEEI .EYERRDARNALASQREELEPDPQ.VVAQMERVVVGELETSDV QLE FK
rv3642c MFVQATELQKV .KRRFRNVRA|TRRN|TELIHETRSITAA . TRAD|QNDYARGK|I|TAAELGERV YN
UPIOO00832D23F 7 . ......... A .KRRVRAVRATRRNTEL[HES R S|IT|PE . TRAD|ODD[YAR|GAI|TAAELGERVRRRYN
UPIO0082C240F_2 ..... TEAQKA .KRRVKVVRAIRHSTELIAESRSTINA . TRADQLEYARGK|ITAAELSDR[VRSRYN
G4I6D2_2_60 . .... TEEQKT .ARRVKAVRATRRSTELIAESRST|SA . TRAD/QDAYAR(G|T|I|TAAELGDR[VRRRYN
W5TMS7_2_60 .. ... TEGQKV.QRRVKTVRAIRRSTELIAESRSTINA . TRADQDAYARGA|ITAAELGERVRRRYN
UPIOO09A5D092_2 ..... TEVQRV.QRRVRAVRAIRRSTELIAESRST|SA . TRADQDAYAQGA|ILTVDELGERVRRRYN
AOAOE4AFR4_2 60 . .... TELQKT .KRRVKTIRAIRKSTELEARSTAA. TRTD/QLAYARGT|ITATELGDRVRRRYN
AOA1lA3KDX0_2 60 ..... TELKKA .KRRIKAVRA|IRRS|TELAESRS|TINA . TRAD|QVAYAR|G|T|I|/TAAELRDR[VRRR YN
AOAlE8Q871_2 60 ..... TELQKA .KRRVKAVRAIRRSSELIAEARSTIDA . TRAD/QVAYARG|T|I|TAAELRDR[VRRR YK
AOAOE2WVB8_2_ 59 . .... TELQEV.KRRVKAVRAVRRSTELIAESRSTINA . TRAD/QVDYARGT|INAAELRDR[VRRR YN
UPIOO0097CF213_2 ..... TESQKV.KRRVKAVRA|TRRSTELIAESRSTIDA . TRAD/QVAYARGTLTAAELRDR[VRRRYN
UPI0006422C37_2 ..... TELQKA .KRRVKAIRAIRRSSELIAEARSTIDA . TRADQVRYAR(G[S|I/TAAQLGDR[VRRRYN
UPIOOO9E28ADE_2 ..... TEVQRS .ERRVKAIRAIRRS|TELIHESRSTIDE . TRAD|QDDYAR|GA|I/TAAELVDRVRRRYN
UPIO009289DFF_2 .. ... TEFPEQ.QRRTKAVRAIQRS|ITELAESRSTIAA . TRAD|QGE[YAQGH|I|TVDELGER[VRRR YN
AOALNOTDD8_2_60 . .... TELQKQ.QRRTRAVRAIQRS|TELIAESRSTITA . TRADQGEYAQGH|I|TVAELGERVRRRYN
UPIO00833536A_ 2 ..... TETETT .ERRAKTVRS|I|RRS|SELIAEAQSITIAA . TRAD/QDD[YVRIGA|I/TAAELGDR[VRRRYN
AOA1X1R4Q5_2 60 ..... TEAEQT .ERRAKV|IRS|I|RRS/SELIAESRSTIAD . TRAD|/QDD[YV|RGA|I|TAAELGDR[VRRR YK
UPIOO08DD3B88_ 2 ..... TEVEQT .ERRAKAVRS|I|RRS|SEL}AE]S CSTIAA . TRAD/QDD[YVRIGA|I|TAAELGER[VRRRYN
AlUQ27_3.59 = ...... ESEKA .KRRVKAVRAIRRS|SELIAEASSITAA. TRADQLAYARGT|I/TATELGERVRRRYN
UPIO00943FAD8_1 ....... I0DS.ERRARIVIKAIRRS|TELRESRSTIDA . TRAD|QDA[YVIRGT|I|TATELVERVRRRY[D
UPIOO09A8218D_ 2 ..... TDRQET .VRRIRAMKA|IRHSTEL|ASRSTIDA . TRAD/QDAYAQGA|ILTVDELGRRVRLRYH
UPIOO0096F39BD_2 ..... AETQNA .QRRIKAVRARAR|GS|S YLIHE]SRS|ITDA . TRAD|QEA[YV|RGL|I|TAAELGARTRRRYN
UPI0004905613_9 . ........... ADRSRVVADARRS|SEL|HEARSTIEA . TRAD|/QDA[YV|RGE|I|D I DQLGERVRISRY|G
AOALlV2NIC6_8 60 .......... S .HDRARVVAEARRS|SEL|AEARSTEA . SRLD|QDA[YV|RGE|I|DV S|QLGARVRISRY|G
AOAOQ8VNAS_4_60 . ..... EITEV.ERRKRAVEDARRS|SELIESRSITEA . TRSD|QDAYVRGE|ID IEQLGKRVRSRY|G
UPIOOOB8347C7_5 ........ SDL.ARRRDA[JIRDARRS|SEL[HESRS|IT/AA . TRHD|QDA[YV|R|GE|IN I EELGQRVRERY|G
AOA239J6M2_7_61 . ....... SDL.SRRDRAIMDARRS|SEL|H{e]SOSTEA . TRQDODE[YVRGATIDLPQOLGQRVRARY|G
AOA135GY75_8_62 . ....... DDR.ARRERAIRAAR|TT/SELIESRSTIDV . TRADQDAYVRGE|IDIEQLGSRVRARYN
AOAOH5NQBO_8_ 62 . ....... DER.VRRARVIKAAR|TT/SELIfEARSTIDA . TRAD/QDAYVRGE|IDIEQLSARVRARYK
UPIOOO50BF362_9 . ............ DRVRAIDAAR|INSALIEARSTIEA . TRADQDAFVRGE|IDIAALGGRVRSRY|G
UPIOOOB5ADBD2_4 . ....... RRA . GDRARAVDAAR|TS|CALIEGRSITIDAT TRAD|QEAYVRGE|ID I VELGCRVRGRYN
AOAOS9PZY8_ 358 ....... EREL .AGRERAVMDALRTNEL[HES R S|IT|P S . TRAD|ODA[YRR|GE|IDLAQLG IRVRORY|G
UPIOOOA012D50_2 ..... TNAEAV.AQRVRRLRA|IRRNTELIAEARSTIDA . TRAD/QLAYARGE|IDVNALAERVROQRYN
AOA1IOSZNO_5 60 ....... SNEV.SRRVRRVRAIRRTTALIHARSITDA . TRAD|QLAYVK|GD|IDLG|SLGERVRRRYN
H5TVL9_6_60 ........ DEV.SRRVRRVRAIRRTTALAEVRSTDA . TRADQVAYAKGEIDLT|QLGQLVRQR YN
UPIOO093AA5CF_4 ...... EHREV.SRRKRTVHAARHS|SELIAeSQSITAA . TRADQDAYIRGHIRTEELVHRARCRY|G
UPIOOOAOOFE44_4 ...... EHREV.SRRKRTVHAARRS|SELIAESQSITAA . TRAD/QDAYIRGHIIRAPELVHRVRCRYN
UPIOO00792E744_5 ........ REI.LRRIRTVIE SVIRRS|TELIEGRSITDA . LRAD/QAD[YI|LIGR|I/TAAELGARITRRRY|G
UPIOOO9DB9FB2_2 . . ........... TRISAYV|S SARAS|TDL|}€e]SRS|TDA . TRAD|QDAYAR|GE|I|GCAELLARVIQRRY|S
UPIOOOBBB363F_1 . ........... VERQRRVDDAIHS|GEM)AeMHVAIPA . TRAD|/AGD[YV|AGR|I|T SDELVDRARARY|G
UPIO005C67994_9 ........ SEE .VERRRRVDERATIHS|GEM)HEV SVD|VD . TRAD|TED[Y I|A|GR|I|D SDELVERARARY|G
UPIOO06A7995A 8 ....... AAAE .AQRRRRVDERATIHS|GEMAEL TVDAD . TORD|AGE[Y IDGK|I|DSGELVARARARY|G
AOALlHI9QKA5 5 64 ...TATTATTA.AERELRVAERAIHS|GEMHELSVITAA. GRQDAQE[YVA|GR|INSDEL[VSRTRARYD
E4HMX0_5_64 ...TATTATTA .AERELRVAERAIHSGEMELP VITAA . GRQDAAEYVAGR|IDSDELVARAHARY|G
UPI00042978D6_6 ....AATATTA.AERESRVAEATHSGEMNAELAVITAV.GRQDAQEYVAGR|IDSDELVARARARY|G
UPIOOO3FE80F6_5 ...TATTVTTV.DERKLRVAEATIHSGEMAELSVITPV.GRKDAAEYIAGR|IDSDELVARARARYG
UPIOOOS5BDO49A 4 . ....... TTA.AERGQRV|SEATIHS|GOMHELP V|TVA . GRQD|AQE[YV|AGR|I|S SDELVARARARY|G
UPIOO0048E2562_4 . ....... TTE .AERARRVAEATIHS|GEMHELRV|SPA . GRSDAQE[YI|VIGR|IDSDELVARARARY|G
AOA1Q2TPT2_10 6 . ....... TTE .AERDLRVAERATIHS|VEMELTV|ITIEA . GRQDARE|Y I|AIGR|ID SDELVARARARY|G
UPIO00425A80D_1 ....... ATSV.GERERRVAERATHS|GEMEL T V|S|AR . GRDD|AAE[YV|AGR|I|D SDELVARARISRY|G
UPI00094464B0_8 .......... E.GERRRRI|AEARHSVEMIAEL TV|SAA . GLADAEEYVAGG|IIDSDELVARARARY|G
U2QDR5_6_66 ..VKTTAELIR.EERAWNVAQARHSVEMAELSVTPA.GLQDAQEYIDGHIDSDELVARARARYG
AORAOQATPM1_14_ 6 . . .. ... v.u.n... QRS[VHERAEHS|GEMIAL HVD|SD . TSSHADD[YVAGR|IDSDELVARARARY|G
UPIOO0B898120_8 ....... ETTS.AERARRV/SEAIHS|GEMHELHVDAA . TVADAEEYIV|GDI/GSDELVARVRARY|.
AOAOB7NX76_4_59 ....... AKTR.DQRAQRVADAMHS|S EMIAE|L T VIGAA . TRAD|AD LY VIEGA|ID SDELVARTRARY|G
UPIO00689D92C_8 ...... DMTIA.QARSRRVED|T|IHSAEIELEVTPE. TRADAD S[YV|AGT|I/DSDELVDR[VRARY|G
AOALlHANGX2_ 5. 56 . ........... EVRAIQVEARAIHS|IEL|HESNVT|SE . TRAD|AD SYVA|GTINSDELVERVRARY|G
STW2K8_4_56 . ......... T.EVRAQYVEAATIHS|GEI|HELTV|SDA. TRTD|AD S|[YI|AGT|I|DSDELVDRVRARY|G
BORBR7_10_62 .......... R.EERRRRVIEDAAHSGEMAELHLITPS . TSEDAGEYVAGRIDATELRERVRARY|G
AOAO67M114_2 46 . . .. .. ovvuenno|e|e. - [EDAAHSGEM]LHLITPG. TSEDAGE[YVAGRIDAAELRERVRARY|G
UPIOOOA18C66F_1 ....... AAER.ELRERVVADARAHS|S EMiAEL S S|TIAE . YRAD|/AAA[FVIEGE[F|DADELVRRTRARY|G
AOAIM3MOC7_12. 6 . ....... AER.ELRARVVIADRAAHS|S EMYEl A SSAE . YRADAAAFVAGE[FDAGELGRRTRARY|G
AOA1lH3TGB6_11 6 ....... ASER.ELRERVVADAAHS|SAMAEL TASPE . YRADAAAFV|AGE[YDADELV TRTRVRY|G
UPIOOOSDA32F1_ 1 ....... AAER.ELRERVVADAAHS|S AMAE|L. TAGAE . YRAD|AAA[YAAGE[F|DVDELGRRTRARWG
AOAL1V3BVBl_ 14 6 . ........... AQRRERVEE|T|I|HS|GEM)Ae]F T V|T/AA . FRRD|/ADA[YV|AGA|I|DVDDLVERTRRRY|G
UPIOO0036400EA_ 1 ......... RR.AERQRIVEEAMHS|NEMHELOV|TIDA . ARAD|AVA[FV|S|GK|IDEDELVR|LTRARY|G
UPIO0041A9938 1 ........ TTE .AERARQVEERAVHS|VRMELALSPA . AAADAAE[YV|S|GR|I|TLDE Y/GRRTRARY|G
AOAlE4CGU2_10 6 . ....... ADV .AARRRIVIEEAVHS|SEL LAVSSE.TLQDAEEYINGEIDAHELVT TRARHG
UPIOOO9F18FB8_ 1 . ........... TERERHVVKATIHSGKAIHELHV|SPA . GLADANDYVAGQIDSAELV TH/SRARHG
AOAOF6QWC8_3 57 ......... DQ.AERRRHVREATIHNIEM LTVPAA.SKEDAELYVAGAIESDELIE VR[VR Y|G
UPIOO00400A3BA_ 7 ...... TAAER.AEREKAV|TAATIHS|GEMAHELPMTEA . TRAD|TAD|[YV|AGE|I|DLDQLEARVRISRY|G
UPIOO0648B4EF_3 ....TTASVEI.TRREREVAEAIHSGEMAELQTITSE. TRADTGQYVAGE|ISLTELEARVRRRY|G
UPIOOOB9BY9ODE_ 2 . ....... DER.TRRSLV|I[RDAMHS|SELIEGRV|TIDA . YRRDAQD[YIDGH|IDED|GLIRR/TRARY|G
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Figure S14: Multiple sequence alignment of VbhT sequences from PFAM (PF02661) with Rv3641c in (A) and VbhA
with Rv3642c¢ in (B) shows the conservation of signature motifs characteristic of these two proteins. VbhT (3shg) from
Bartonella Schoenbuchensis serves as the reference structure in the alignment that was generated using Promals3D.
Signature motifs in the two alignments are marked with a blue box on top of the alignment. Consensus sequence (at a
threshold > 70%) is shown at the bottom of the alignment. Solvent accessibility of the reference structure, shown using
the Espript colour convention with dark blue indicating exposed residues, cyan showing partially exposed residues and
white for buried residues (and red for residues for which this value could not be determined), is shown at the bottom of
the alignment. In (C) and (D) are shown the alignments for the toxin (Rv3641c) and antitoxin (Rv3642c) with template
3shg. This alignment was employed to model the protein.



A Fic motif: B

HXFX(D/E)GNGRXXR

Inhibitory motif:

e
(S/T)XXXE(G/N)

Figure S15: Structural model of putative VbhTA in M. tuberculosis. Cartoon representation of the
comparative models of Rv3641c in green (A) and Rv3642c¢ in blue (B) were derived using the template VbhTA
(3shg) from Bartonella schoenbuchensis. Predicted Fic motif and inhibitory motif are shown in red and yellow
respectively. Residues predicted to form the interaction interface between Rv3641c-Rv3642c¢ are shown and
colored in pink on the toxin and orange on the antitoxin.



