Supplimentary Table S I Model evaluation criteria’s used and their corresponding values. (Following proteins had their crystal

structures solved and deposited in PDB : InhA, KatG, AhpC, PncA, EmbR,ManB, EthA, FabD)

Sequence ID Model Sequence | Model Model Model CE LG Max Errat Function
/Gene Name Template | ldentity coverage | Sequence | Sequence | ZScore | Score | Subscore | Overall | Annotation
(PDB-ID) | with Length Segment Quality
Template factor
(%)

Rv0667/rpoB 1YNJ(C) | 51 94.31 1110 4-1114 8.6 3.380 | 0.299 56.222% | beta and beta-
prime subunits of
DNA  dependent
RNA-polymerase

Rv0682/rpsL 1RIG (L) 74 97.58 120 5-126 6.6 1.185 | 0.160 55.660% | Nucleic acid-
binding proteins

Rv1694/tlyA 1UFK (A) | 22 34.7 92 125-217 | 16 1.391 | 0.133 90.698% | S-adenosyl-L-
methionine-
dependent
methyltransferases

Rv2764c/ thyA | 2G8M (A) | 66 99.24 261 2-264 7.7 5.932 | 0.603 83.399% | -

Rv3264c/manB | 1HV9 (A) | 26 96.1 344 6-341 7.4 3.394 | 0.272 48.521% | TrimericLpxA-
like enzymes

Rv3266¢/rmID 1VLO (A) 37 93.75 285 0-279 6.9 5.322 | 0.443 88.849% | NAD(P)-binding
Rossmann-fold
domains

Rv3854c/ethA 1IW4X(A) | 23 96.93 473 15-531 7.5 3.940 | 0.364 39.400% | FAD/NAD(P)-
binding domain

Rv3919c/gidB 1ISX (A) | 38 55.36 124 52-173 1.2 2873 | 0.341 57.265% | S-adenosyl-L-
methionine-
dependent

methyltransferases



http://www.rcsb.org/pdb/explore/explore.do?structureId=1YNJ
http://www.uniprot.org/uniprot/?query=Rv0682
http://www.rcsb.org/pdb/explore/explore.do?structureId=1FJG
http://www.uniprot.org/uniprot/?query=Rv1694
http://www.rcsb.org/pdb/explore/explore.do?structureId=1UFK
http://www.uniprot.org/uniprot/?query=Rv2764c
http://www.rcsb.org/pdb/explore/explore.do?structureId=2G8M
http://www.rcsb.org/pdb/explore/explore.do?structureId=1HV9
http://www.uniprot.org/uniprot/?query=Rv3266c
http://www.rcsb.org/pdb/explore/explore.do?structureId=1VL0
http://www.uniprot.org/uniprot/?query=Rv3854c
http://www.rcsb.org/pdb/explore/explore.do?structureId=1W4X
http://www.uniprot.org/uniprot/?query=Rv3919c
http://www.rcsb.org/pdb/explore/explore.do?structureId=1JSX

Supplementary Table S 11 Drug resistant mutants of different targets in M. tuberculosis H37Rv. For each drug, its
known target(s), number of mutations observed in drug resistant strains, number of mutations in the binding site and
number of mutations in outer zones are shown.

Drug Target Name of the target No. Zone Zone Zone
Mutants 1 2 3+
Amikacin Rv1694 tlyA (cytotoxin/haemolysin homologue) 8 1 3
Aminosalicylic Rv2764c thyA (Probable thymidylate synthase) 2 1
Acid
Ciprofloxacin ~ Rv0005 gyrB (DNA gyrase subunit B) 5
Ciprofloxacin ~ Rv0006 gyrA (DNA gyrase subunit A) 15
Ethambutol Rv0341 iniB (isoniazid-inducible gene B) 1
Ethambutol Rv0342 iniA (isoniazid-inducible gene A) 2
Ethambutol Rv0343 iniC (isoniazid-inducible gene C) 1
Ethambutol Rv1267c  embR (Probable embR, regulatory protein) 1

Ethambutol Rv3124 Rv3124 (Probable transcriptional regulatory -

protein)
Ethambutol Rv3264c manB (D-alpha-D-mannose-1-phosphate 1
guanylyltransferase)
Ethambutol Rv3266¢ rmID (dTDP-6-deoxy-L-lyxo-4-hexulose 2 2 1
reductase)
Ethambutol Rv3793 embC (indolylacetylinositol
arabinosyltransferase)
Ethambutol Rv3794 embA (indolylacetylinositol 3
arabinosyltransferase)
Ethambutol Rv3795 embB (indolylacetylinositol 54
arabinosyltransferase)
Ethionamide Rv1484  inhA (NADH-dependent enoyl-[acyl-carrier- 2 2
protein] reductase)
Ethionamide  Rv3854c  ethA (monooxygenase required for activation 14 3 5 6
of the pro-drug ethionamide )
Isoniazid Rv0129c fbpC (secreted antigen 85c¢ (fibronectin- 1
binding protein C))
Isoniazid Rv0340 Rv0340 (Conserved hypothetical protein) 1
Isoniazid Rv0341 iniB (isoniazid-inducible gene B) 1
Isoniazid Rv0342 iniA (isoniazid-inducible gene A) 2
Isoniazid Rv0343 iniC (isoniazid-inducible gene C) 1
Isoniazid Rv1483 fabG1/mabA (3-oxoacyl-[acyl-carrier protein] 1 1
reductase)
Isoniazid Rv1484  inhA (NADH-dependent enoyl-[acyl-carrier- 10 8 2
protein] reductase)
Isoniazid Rv1592c = Rv1592c (Conserved hypothetical protein) 2
Isoniazid Rv1772 Rv1772 (Conserved hypothetical protein) 1
Isoniazid Rv1854c  ndh (Probable ndh, NADH dehydrogenase) 5

Isoniazid Rv1908c  katG (catalase-peroxidase-peroxynitritase T) 191 7 21 52
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00T X X AE07A godr
el X X X AL0vd godz
cL X X X NEOFA godr
el X X X A£0va godx
91'g X X X I20VIN godx
9T'% X X X ACOVIN godx
0 X X X X X 11074 godx
0 X X X X ATOVI godax
0 X X X X X Y0070 godx
0 X X X X X HO0FD godax
0 X X X X X d0o0ov0 godx
0 X X X X X 10070 godx
0 X X X X X M0070 godx
ee's X X X X D66ES godx
eeg X X X X U66£S godx
ee's X X X X 166€S godx
eeg X X X X L66£S godx
(e ae X X X X U86ET godr
ee'e X X X X d86€T godx
(a4 X X X X AS6ET godr
0 X X X X X H26ED godx
0v'¢c X X X HI6ES godz
07'% X X X J96€S godx
0 X X X X SC6E.L godx
L8 X X X ar6eo godx
61°C X X X 12664 godr
0 X X X X VI6eHd godax
0 X X X X X H2LLED godx
0 X X X AVSTY godx
97 X X X ASETA godx
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19°C X X X OFIF godi
19°C X X X NFIF godz
(4l X X X X DETFH godix
€81 X X X METVH godz
€8'1 X X X deTIvH godix
€81 X X X dSTVH godz
€8'1 X X X TETVH godix
€81 X X X DEIVH godz
g8'T X X X OSIPH godix
€81 X X X HETVH godz
€8'T X X X ASTVH godix
€81 X X X NETFH gods
€81 X X X IEIFH godz
88'C X X X 12171 godi
61 X X X X deTvlL godz
e8'% X X X MITFT godi
19°C X X X MOTFD godz
00'¢ X X X M60FS godi
00°¢ X X X T1607S godz
00'¢ X X X O60FS godi
98T X X X X X dS0¥1 godz
6.'C X X X X IN8OFT godix
6L°C X X X X ISOPN godz
6.'C X X X X dcorN godix
6L°C X X X HSOPN godz
6.'C X X X X LSOPN godix
91 X X X 17070 godz
el X X X DEOFA godix
gL X X X VE0ra godz
gL X X X ASOYA godix
IWI jauoy naa VSVS asmy 10 vaa Wov uompy QWIDN U




€Le X X A8d youd
8L X X X X LA youd
e6'1 X X X ILA youd
8L X X X X LA youd
9z'1 X X X ALA youd
(4 X X X X X Se1 youd
(aard X X X MVT youd
8Y'1 X X X X SP1 youd
4 X X X X deVv youd
Vel X X X X dev youd
0 X X X X X ITIN youd
0 X X X X X LIN youd
0 X X X X D0zSY godz
88°'C X X X TI9%S godr
99’ X X X A6SFI godr
0L°C X X X X ASSHT godx
8C'C X X X ASTFI godr
82 X X X ISV¥1 godx
61°C X X X YO¥¥S godr
0 X X X X D8 godx
¢ X X X X Sgevd godr
66" X X X d0gv'1 godz
86'T X X X MSTFS godx
86T X X X T8T¥S godx
86T X X X DSIFS godx
86T X X X 08I¥S godx
86'T X X X AST¥S godx
86T X X X A8T¥S godx
19'C X X X HSTVY godix
vL1 X X X X ds1vy godx
INI [auoy bada VSVS asmwy 10 vaa nwov JuvIn A QWIDN 2UH




00 X X X X APV youd
002 X X X X X DCHA youd
iz X X X X X dSvH youd
€91 X X X HIFA youd
9¢'T X X X yeeT youd
(45§ X X X X SPEA youd
00°¢ X X X X asey youd
0 X X X X X LAY youd
02T X X X X HSTV youd
i X X X X X AETH youd
¢ - X X x DITA youd
(45 X U611 youd
LT'T X X d611 youd
71 X X X X alid youd
171 X X X X ALTD youd
c6'¢ X X X MPID youd
¥6°C X X X X HYID youd
c6'¢ X X X AFID youd
9z'T X X X X Se1d youd
z6'1 X X X X veia youd
6’1 X X X X NZId youd
19°C X X X HOT1O youd
19 X X X X d01D youd
19°C X X X MOTO youd
¥e'1 X X X X DEA youd
jcal! X X X X V6A youd
83 X X X T6A youd
jcal! X X X X S6A youd
€LG X X D8A youd
€LT X X q8d youd
InI [ouoz Haa VSVS asmy 10 vaa Wov uoIn g QWIDN 2UIN)




0 X X X X ne9d youd
0 X X X X HEIa <oqa
96° X X X e9d youd
96° X X X Hz9d youd
96 X X X T29d youd
0 X X X X X d19.1L <oqa
5 X X X d6¢S youd
201 X X X X 1824 youd
CT'C X X X aLSH youd
CT'e X X X dLSH youd
CT'C X X X T.SH youd
CT'e X X X ALSH youd
ceg X X X X T7ed youd
ceg X X X X Ived youd
0 X X X X X veeda 425
0 X X X X X Neeq youd
19°C X X X MI1SH youd
19°C X X X d1¢H youd
19°C X X X O1¢H youd
19°C X X X AICH youd
S¥'¢ X X NTISH youd
0S'1 X X X D67A youd
¥9°C X X X H67A youd
L0'C X X X v6ra youd
4%s X X A67A youd
vL1 X X X X dLVL youd
VL1 X X X X V.PL youd
192 X X X SLYL youd
00°C X X X X dorV youd
00°¢ X X X APV youd
I jauoz naa VSVS asmy 10 vada WOV oIy QWIDN U




0c'T X X X X dv6d youd
0 X X X X X S061 youd
0 X X X X 28T youd
00 X X hesT youd
00T X X X X dSs1 youd
88’1 X X MGSH youd
171 X X X T¢SH youd
88T X X AgSH youd
0 X X X X A0S youd
¥9°C X X X D6LY youd
LE°C X X X as.o youd
0 X X X X X 19.L youd
0 X X X X X X doL1 youd
0 X X X X X NEDAD) youd
00°¢ X X X HTLD youd
00°¢ X X X MZTLD youd
00°¢ X X X ATLD youd
09°¢ X X U1.H youd
081 X X X X drlH youd
09°¢ X X d1LH youd
0L¢ X X X ATLH youd
0S'1 X X X 69d youd
0S'T X X X 169d youd
PI'T X X D8IM youd
ee'1 X USIM youd
(4 X TSIM youd
FI'T X X S89M youd
9¢'1 X X X X d.9s youd
0 X X X d99s youd
0 X X X X aAv9A youd
I Jauoz naa VSVS asmy 10 vaa nov uDIn gy QWIDN U




61'C X X X X N9ETQ youd
61°C X X X X dSEIL youd
91'¢ X X APETV youd
€8'1 X X X NEETI youd
€8'1 X X X LEETI youd
VL1 X X X X X acerd youd
7.1 X X X X X SZETH youd
VL1 X X X X X DOETA youd
00'G X X X X X D8CTA youd
80'T X X X aSeIA youd
0 X X X X X d1214 youd
0€'1 X X X X d0g11 youd
86T X X X M6TIM youd
0 X X X X X ISTIN youd
z9'1 X X X MITT'T youd
29’1 X X X A9TTT youd
621 X X X X dPI1L youd
0 X X X X X SL0TH youd
88°C X X UF01S youd
0 X X X HEOTA youd
0 X X X DEOTA youd
0 X X X SE0TA youd
01'C X X X ATOTY youd
01'C X X X Le0TV youd
CT'T X X X X aLen youd
CT'C X X X X SL6D youd
Tee X X X 0963 youd
(45 X X X {19631 youd
454 X X X N9631 youd
(45 X X X 19631 youd
I jauoy naa VSVS asmy 10 vada WOV oIy QWIDN U




€T'1 X X X X N89I.L youd
L X X X X azoro youd
8Z'1 X X X X X d19TV youd
4N X X X X X d09T.L youd
07'c X X X M6STT youd
021 X X X X X d6STT youd
7.1 X X X X X DECTA youd
VL1 X X X X X VCCTA youd
g¢ X X X X DFCTY youd
61°C X X X X NECTL youd
0 X X X X SS¥PTY youd
8C°C X X X AIPIY youd
1€°¢ X X X LOVIV youd
00'% X X X X dev1L youd
00°¢ X X X VehlL youd
00'¢ X X X INGFTL youd
00°¢ X X X SMEPIL youd
T X X X X K15410) youd
4 X X SOPTY youd
00'C X X X X X DB6ETA youd
002 X X X X X V6ETA youd
00'¢ X X X X T6ETA youd
00°¢ X X X X IN6ETA youd
¥8'C X X A8ETD youd
¢1'e X X SSETD youd
0 X X X X MLETH youd
0 X X X X d.ETH youd
9%'1 X X X X X D9ETA youd
cCg X X X X HOETA youd
54 X X X X A9€1d youd
IWI jauoy naa VSVS asmy 10 vada WOV oIy QWIDN U




0 X X X X X X Se1 Hduye
vi'e X X INT6A Tsd1
0 X X X 28N rsdax
0 X X X NLSM rpsdx
0 X X X 0283 rsdax
0 X X X L8 rpsdx
oLl X TI98A sdx
0 X X desy Tsd1
0 X X ME8Y sdx
el X X X X AE8D sdx
00'€ X X X DIGA sdx
0 X X NOSM Tsd1
0 X X X X M rpsdx
0 X X X X LM sdax
0 X X X SO¥.L rsdx
e0'1 X X X 1661 sdx
0 X X X HSY rsdax
0 X X X X X X I1C8T1S youd
0 X X X X X X J.G81S youd
0 X X X X X X SZST1 youd
0 X X X X X X AI8TH youd
7e'1 X X X X X J0STA youd
0 X X X X X M6L1S youd
4 X X X X X ASLTIN youd
0T X X X X X dcL11 youd
0g’ X X X X VelIT youd
91'C X X X X dILIV youd
9T'¢ X X X X ALY youd
91'C X X X X HILIV youd
91'¢ X X X X LILIV youd
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61'C X X X X NELA Dye
0 X X X X X DzLd Dey
0 X X X X X Meld Dye

8T X X X X X NTLI Dy
0 X X X X X X d99V Dyey

0¢ X X X X X L9V Dyey
0 X X X X X qe9d Dye
0 X X X X X X LI9V Dyey

18T X X X X Os¥1 Dyey
0 X X X X dSEN Dey
0 X X X X X NPT 792N

Vel X X X X S19¥Y Ve
O X X X X X X ﬁ: ﬁﬁ@ <£p®

80'T X X X X V06£L V3o

VLT X X X X assen VI0
0 X X X X X d6LEY V30
0 X X X SIOPEL VI0
0 X X X X X S9¢¢€1 V30
0 X X X X X M1eed VI0

€6 X X X SFSIL V30

8¢'T X X X X dZ8A V10

29 X X X X voca LS

2! X X X X X V€SS V90

oL X X X 16¥7d LS

PLT X X X X DIFD V10

PLT X X X X 1849) LS
0 X X X X X X T0L3 pdue

90° X X X X X NVEA pdye

29 X X X X Irid pdue

70" X X X X X MY Hduye
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00'¢ X X X X dssIN Dye
00¥ X X HSEIN ey
00'¢ X X X X I8EIN Dye
00°¢ X X X X SSCIN Dyey
18 X X X d8e1y Dyey
01°% X X X X d.T10 DRy
€8'1 X X X 192TIN Dyey
19°C X X X 91419) Dey
19'C X X X X 9)1489) Dyey
VLT X X X X X AL Dey
01'g X X X X V.11 Dyey
6.°C X X X AOTTV ey
70°C X X X A60TY yey
1€°C X X dsoTH Dyey
1€°C X X X 0Os01H nyey
1€°C X X X A80TH Dyey
76 X X ML0TM ey
g1 X X X A90TV Dyey
9¢” X X THOTY ey
9¢” X X OF0TY ey
98'T X X X X 166D DYy
0 X X X X D965 Dyey
1 X X D¥6d ey
1 X X Y76d Dyey
4! X X X MT6M Drey
0 X X X X hssd Dyey
0 X X X dSsL Dey
08'T X X I¥SIN Dyey
0 X X X X X DrLd Dey
0 X X X X AvLd Dyey
IWI jauoy naa VSVS asmy 10 vaa Wov uompy QWIDN U




8Z'1 X X X X X L iz549) Dyey
8T'1 X X X X X Cix%49) Drey
€81 X X V0ETA e
Tee X X A6ETA Dyey
78 X X X X X Ci44v) nyey
0 X X X X X MSIZN ey
0 X X X X X SIS6TH oye
0 X X X X HI6IM ey
9% X X X X HI8TD Dyey
9% X X X X A98TD ey
(45 X X X X DOST.L e
4 X X X X MOSTL ey
ce'1 X X X X I9LTIN Dyey
19T X X X X ATLTV Dyey
197 X X X X LGL1V Dyey
00°¢ X X X V6915 Dyey
€1'e X X X X 1291V oyey
8T X X X X T091S Dyey
0Z'1 X X X X X DCCTA ey
0Z'1 X X X X X SCCTX oy
0 X X X X Y0STd ey
96'1 X X X X Cidi! Dye
961 X X X X VSFIT ey
82'C X X LEPT oy
8¢ X X X veria Drey
00'% X X ATPTT e
¥9°¢ X X X DOVIS Dey
€z'1 X X X YOFIS Dyey
L0C X X X NO¥IS ey
0g X X X X X d6ETV Dyey
I jauoz naa VSVS asmy 10 vada WOV oIy QWIDN U




0 X X X X X TS1ES nyey
0 X X X X X NGIES Dyey
0 X X X X X ICTI€S Dyey
€e1 X X X DITEd Dyey
9'C X X asoen nyey
0 X X X X dS0EL Dyey
§iatd X X HL0€D Dyey
76" X X X X X H20ES Dyey
00'T X X X X DO0EM Dyey
16°C X X X D662 DRy
0 X X X X AL6TD Dyey
08 X X X X dg6g0 DRy
01 X X X X d16TV ey
0 X X X X X aesed Dyey
0 X X X X ATSTY ey
0 X X X X X X HO08%d Dyey
0S'T X X X X (€(7X43) DIy
87’1 X X X dsleL Dyey
T X X VSTl nyey
TC'T X X SSLGL ey
€8'1 X X X X LV9eV DYy
¥6'C X X X X MT9ZL DYey
0 X X X X X SSSTN Dyey
0L'C X X X 1.8CIN Dyey
0.2 X X X LLSTIN Drey
¥9'C X X 15Sad Dyey
00°¢ X X X X INTCZL Dyey
L0 X X X X D6V Dyey
iats X X X SEYTV Dyey
0 X X X X X X L9ETN Dyey
IWI jauoy aa VSVS asmy 10 vaa Wov uompy QWD 2UIY)




¥e'T X X X T8TPY Dyey
a4 X X X 081U DYy
01’z X X X X U607V Dyey
01'g X X X X asory Dy
S§iatd X X X X VF6E.L DIey
9L X X X X X NE6EL Dyey
00'¢ X X X X 106EA DIey
99° X X X X UP8ET Dey
00'¢ X X X DI8Ed Dyey
96°C X X X 108¢.L nyey
8C'C X X X X L0SEV Dyey
8C'C X X X X S0SEV ey
0 X X X X X Leped ey
g1 X X X X X STFEM Dyey
08 X X X X DLEER DIy
c9'1 X X X ALEER Dyey
06° X X X ASEST nyey
96° X X X L6E¢ET Dyey
0 X X X X Iveed Dy
iats X X X X X DSTEM DYey
18 X X X X T8CEM Dyey
iats X X X X X DSTEM DYey
01'C X X X X d¥eel Drey
9¢'T X X X X HIZEM DIey
89'1 X X X X TLIEI Dyey
8L'T X X X X X asien Dyey
8.1 X X X X X S91E€H DRy
0 X X X X X DSIES Dyey
0 X X X X X HSTES Dyey
0 X X X X X IeTES Dyey
IWI jauoy aa VSVS asmy 10 vaa Wov uompy QWD 2UIY)




0 X X X X d180 qapis
61°C X X X aovi aprs
2Tl X X X X V6cd qapis
8L'T X X X X ASZD aprs
¥6'C X X X u¥ves qapis
¥6°C X X X H1zd aprs

0 X X X X X X S61 qp1s

0 X X X X X 01y aprs
00°¢ X X X THIFD ysey

0 X X X x X assed ysey
8C'C X X X X SEIEL ysey
1T X X X S0Lel ysey

0 X X X X MEgll ysey

0 X X X X 8.4 ysey

O X X X X X ZN@& <wd&
ze'1 X X X X aossv Dyey
8¢'T X X X X A62EN ey
i X X X X dezed DYey

0 X X X X X DCTSY ey

0 X X X X X S90S Dyey
Tl1 X X X X X HS0S M Drey
(45 X X X X 9151 Dyey
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Supplementary_Figure:S1 Examples showing drug binding sites (a) Isoniazid adduct bound to InhA (b)
Isoniazid prodrug in KatG, (c) Pyrazinamide in PncA .Drug molecules are shown in orange , while the
binding site residues are in green. Those residues that have been mutated in one or the other clinically
observed drug resistant mutations are coloured red to indicate positions that can acquire resistant
mutations.



PncA — binding site

EthA — binding site




KatG- binding site

Supplementary_Figure:S2 Access Channel predicted using Caver for (A)PncA, (B) EthA, and (C) KatG . The
top four ranks of the predicted access channels were used in this analysis and the drug binding sites are
depicted.



Structural Stability Vs Binding Affinity Changes
( Structural Stability measured using PoPMusic & Binding Affinity Using Autodock Vina)
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Supplementary_Figure: S3 The fractional change in binding affinities for the drug and natural substrates
in different drug targets. On the whole, in observed drug resistant mutants, the affinities for the drugs
are poorer as compared to that of the corresponding substrates of the target proteins. Most proteins
show little change in stability as compared to their wild type varieties. There are some cases where
stability has been decreased as well.












Supplimenrary_figure: S4 lllustration of the distribution of residue-wise conservation indices of the target proteins
((A) AhpC, (B)EmbA, (C) EmbR, (D) EthA, (E) GidB, (F) InhA, (G) KasA, (H KatG,(l) MabA, (J) ManB, (K) PncA, (L)
RmID, (M) RpoB, (N) RpsL,(O) ThyA and (P) TlyA). The proteins are represented in cartoon and the corresponding
docked drug molecules are represented in grey spheres. Blue indicates least mutable or highly conserved residues,
where as red indicates most mutable or highly variable residues.
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