Mutations in the F4,q biosynthetic pathway and a nitroreductase
enzyme are the primary resistance determinants in spontaneous
in vitro selected PA-824 mutants of Mycobacterium tuberculosis
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Supplementary Table S1: Target genes and primers.

Gene Protein L?;g)th Function Pathway Primers
Rv3547 DDN 151 F420—dependent nitroreductase Fao SR\S/ssgggﬂg_%ﬁ%?&ig;%?&gigggg%g 3
sRv0407AF- 5' gcgggtcgegtttatgge 3
sRv0407AR- 5' cgggcacgtcgtagatcg 3'
Rv0407 FGD1 336 F420-dependent glucose-6-phosphate dehydrogenase Pent?;iigzgfl%hg:znpéﬁ? way
sRv0407BF- 5' ggtggggctaatgcggceage 3'
sRv0407BR- 5' gcagagagccgcgtaatcggce 3'
Catalyzes the transfer of the 2-phospholactate moiety . .
- \ - SRv3261F1: 5' gcggttctgttgtggtt 3
from lactyl (2) diphospho-(5')guanosine (LPPG) to SRV3261R1-1- 5 gcg?gatggatgtgggc%%ggg 3
R 7,8-didemethyl-8-hydroxy-5-deazariboflavin (FO) Cofactor biosynthesis; coenzyme '
v3261 FBIA 331 . - - ! :
with _the formation of the L-lactyl p_hospho_dlester of F 40 biosynthesis SRV3261F1-1: 5' gecaccgacgaccgttgegaaacce 3
7,8-didemethyl-8-hydroxy-5-deazariboflavin (F,2-0) sRv3261R1'.5' cogatgacgggcaggatetegatgg 3
and GMP )
Catalyzes the GTP-dependent successive addition of sFBIiBF3: 5' ggtgccgctgctgatgaccgace 3'
multiple gamma-linked L-glutamates to the L-lactyl . . SsFBiIBR1: 5' cgacccagctcgagcegcttegg 3'
Rv3562 FBIB 448 phosphodiester of 7,8-didemethyl-8-hydroxy-5- Cofactor':bloi)i/g\;hii;]sésﬁgenzyme
deazariboflavin (F40-0) to form polyglutamated F 4, 420 Y sRv3262F1-1: 5' gcegecgacttggtcaaaggce 3'
derivatives SRv3262R1: 5' cgcggtgaattgatccgtcggg 3'
SsRv1173FP1- 5' cctctcacggatggtatcge 3'
SRv1173RP1- 5' cgtcgaggatctcgtcgggttce 3'
sRv1173FP2- 5' ggtgtttatcccggtcaccegg 3'
Catalyzes the radical-mediated transfer of the sRv1173RP2- 5' ccttggcgeggaagttctgeacg 3
hydroxybenzyl group from 4-hydroxyphenylpyruvate . .
RV1173 FBIC 856 (HPP) to 5-amino-6-ribitylamino-2,4(1H,3H)- Cofactor biosynthesis; coenzyme SRV1173FP3- 5' cgcgecgatacgttacatgeg 3

pyrimidinedione to form 7,8-didemethyl-8-hydroxy-
5-deazariboflavin (FO)

F420 biosynthesis

sRv1173RP3- 5' ccgatcgcagggeggcaage 3'

SsRv1173FP4- 5' gggaatcgatccgcgageagg 3'
SRv1173RP4- 5' ccagcgaacctcgtcgtccagg 3'

SsRv1173FP5- 5' gcgtcaccaagagcgggce 3'

sRv1173RP5- 5' cgtcgecggggcetaggecagattge 3'




Supplementary Table S2: Mutations on fhiABC genes

Gene Rv1173/ thiC

Nucleotide Amino acid (aa)  Freq. *Conc ~ Comments

Change Change

G>C *Ala—Pro 1 1 Single nucleotide substitution

4G *2Gly—Val 1 1 Single nucleotide deletion = Frame-shift

WOBIGASAT  %*Glu—Met 1 5 Dinucleotide substitution.

BT>G %Tyr—STOP 1 1 Single  nucleotide  substitution>Early
termination codon

T>G *'Phe—Val 1 1 Single nucleotide substitution

BT>C 5Cys—Arg 1 5 Single nucleotide substitution

BASG His—Arg 1 5 Single nucleotide substitution

S4T>C 2028 er—Pro 1 1 Single nucleotide substitution

SUT>C ?%Leu—Pro 1 1 Single nucleotide substitution

25T>C 208er—Pro 1 1 Single nucleotide substitution

TA>C 28Glu—Ala 1 1 Single nucleotide substitution

S8C>G 2BThr—Arg 1 1 Single nucleotide substitution

8300 ?"le—Asn, 1 1 Single nucleotide insertion > Frame-shift

e Glu—Gly 1 5 Single nucleotide insertion > Frame-shift

10%e>G 3 Asn—Lys 1 5 Single nucleotide substitution

10%8G>T 36Gly—Cys 1 1 Single nucleotide substitution

02T>G 38Ser—Ala 1 1 Single nucleotide substitution

HlesT 372pro—Ser 3 5 Single nucleotide substitution

WHGST 3Gly—Val 1 1 Single nucleotide substitution

19G>T 87 Asp—Tyr 2 1/5 Single nucleotide substitution

RO S1His—Tyr 1 1 Single nucleotide substitution

A%G>A "%BMet—lle 2 5 Single nucleotide substitution

2TBAGT "“Met—lle 1 5 Dinucleotide deletion > Frame-shift

BIGST MGly—Trp 1 5 Single nucleotide substitution

2PAG MGly—Gly 1 1 Single nucleotide deletion = Frame-shift

2ABASC BSer—Arg 1 1 Single nucleotide substitution

0G>T BTrp—Leu 1 5 Single nucleotide substitution

AOT>G 2V al—Gly 1 1 Single nucleotide substitution

BG>A 20y al—lle 3 1 Single nucleotide substitution

ABASG "?His—Arg 1 5 Single nucleotide substitution

BG>A 20y al—lle 1 1 Single nucleotide substitution

270G S Arg—Arg 1 5 Single nucleotide insertion > Frame-shift

BHOCAGACC ™ QTSWVKL 1 5 Repeat of preceding 7 aa, in-frame

AGCTGGGTG insertions

AAACTT

B9TSG 80 eu—Arg 1 5 Single nucleotide substitution

»0ec 83 Thr—Thr 4 5 Single nucleotide insertion - Frame-shift

BOAACTT SROAACTT 1 1 Five nucleotide insertion > Frame-shift

YIAAACGGG  ™Glu—Ala 1 5 Seven nucleotide deletion >Frame-shift

G

28G>A val— Ile 1 5 Single nucleotide substitution

Total number of fbiC mutants 47

*Conc: concentration used to select mutant.



Gene Rv3261/ fhiA

Nucleotide Amino acid Freq. *Con Comments

Change Change (uM)

A>C ?lGIn—Pro 1 1 Single nucleotide substitution

WGsT “Asp—Tyr 1 1 Single nucleotide substitution

¥ T>C **Leu—Pro 1 1 Single nucleotide substitution

BASG 8 Asp—Gly 2 1/5  Single nucleotide substitution

%C>G ®Cys—Trp 1 5 Single nucleotide substitution

HAG Gly—Ala 2 5 Single nucleotide deletion - Frame-shift

25¢ "“Asp—Asp 1 5 Single nucleotide deletion - Frame-shift

27eC "®*GIn—Pro 1 5 Single nucleotide insertion >Frame-shift

BIG>A *Trp—STOP 2 5 Single  nucleotide  substitution>Early
termination codon

Mec 81GIn—Pro 1 5 Single nucleotide insertion - Frame-shift

BC>A 8Ala—Asp 1 5 Single nucleotide substitution

31eT B eu—Ser 1 1 Single nucleotide insertion > Frame-shift

MWIAC YGIln—Pro 1 1 Single nucleotide deletion - Frame-shift

B6T>C L eu—Pro 1 1 Single nucleotide substitution

¥°T>C 126Ser—Pro 1 1 Single nucleotide substitution

“05T>C B Trp—Arg 2 5 Single nucleotide substitution

BA>G YThr—Ala 1 1 Single nucleotide substitution

AGGGTGA  ™Gly —»Gly 1 5 Single nucleotide deletion = Frame-shift

CG

990G %Gly —Gly 1 5 Single nucleotide deletion - Frame-shift

MT>C 2 Trp—Arg 1 1 Single nucleotide substitution

seser 188y/al—Val 2 1 Single nucleotide insertion > Frame-shift

TN 9] ys—Lys 1 1 Single nucleotide insertion - Frame-shift

PN 1921 ys—Ser 1 1 Single nucleotide deletion = Frame-shift

BesA #8Ala—Glu 1 1 Single nucleotide substitution

“TAASGT *Glu—Glu 1 1 Dinucleotide substitution->Frame-shift

T>C Cys—Arg 2 1 Single nucleotide substitution

¥G>A BGly—Arg 2 1 Single nucleotide substitution

%8G>T BGly—Val 1 1 Single nucleotide substitution

Total number of fhiA mutants 35

Rv3262/fhiB

Nucleotide Amino acid Freq. *Con Comments

Change Change (uM)

“®GGCTCCG Frame-shift 1 5 Seventeen nucleotide insertions - Frame-

CCTCGACC shift

AT

YG>A ¥Trp—STOP 1 5 Single  nucleotide  substitution>Early
termination codon

B8G>T 8Gly—Val 1 1 Single nucleotide substitution

%lesG %¥lpro—Ala 1 5 Single nucleotide substitution

Total number of fbiB mutants 4
*Conc: concentration used to select mutant.



Supplementary Figure S1: Schematic 2D interacting plot of F4, cofactor in the crystal
structure of Ddn. Hydrogen bonds (green dashed lines) and van der Waals contacts (red semi-
circles with radiating spokes). Color scheme: carbon in dark, nitrogen in blue, oxygen in red
and sulfur in yellow. The image was obtained with LigPlot program *.

Arg 60 ¢

'Wallace AC, Laskowski RA, Thornton JM. LIGPLOT: a program to generate schematic
diagrams of protein-ligand interactions. Protein engineering 1995; 8: 127-34.



Supplementary Table S3: Minimum Inhibitory Concentration (MI1Cgg)

Gene Mutation MICgy (UM)
ddn (3547) Ser > Stop (15 samples) >10
2Ser > Leu >1<5
2Asn >lle >10
“®Leu > Pro >5<10
®3er > Pro >10
%Trp > Arg >10
’Gln > Stop >10
fgd1 (0407) “*Trp > Stop >10
Gly > Ala >5<10
220Gy > Lys >10
fhiC (1173) *2C-deletion >10
%Tyr > Stop >10
%Cys > Arg >10
' AACGGG-deletion >10
3% Asn > Lys >10
"%Met > lle >5<10
"G T-deletion >10
2\/al > Ile >10
fbiA (3261) BAsp > Tyr >10
% eu > Pro >10
"'G-deletion >10
“C-deletion >10
81C-insertion >10
19 eu > Pro >10
fbiB (3262) Nil tested -
No mutation 2 samples >10
identified in ddn,
fgd1, fibABC.

Wild Type H37Rv <1




