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Figure S1 Effect of the created mutations on the substrate binding of M. tuberculosis dUTPase
(A) CD equilibrium titrations. Comparison of ligand (dUPNPP) binding to the WT, S148A and to the
T138stop mutant dUTPase. Solid lines represent quadratic fits to the data yielding the following Kq
values: 0.9 + 0.5 uM for the wt, 1.8 + 1.0 uM for the S148A and 3.9 + 1.3 pM for the T138stop
mutant. (B) Fluorescence intensity titration of the single Trp in the D83N mutant upon dUPNPP
binding. The smooth line through the data is a quadratic fit yielding the Ky value of 1.5 + 0.6 pM.
Errors represent S.D. for n = 3. For more parameters see Table 1.
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Materials and Methods

Fluorescence intensity titrations. Fluorescence was measured in a Jobin Yvon Spex Fluoromax-3
spectrofluorometer at 20 °C, with excitation of the single Trp at 295 nm (slit 1 nm) and emission at
347 nm (slit 5 nm). 4 uM protein was titrated by the addition of 1-2 ul aliquots from concentrated
dUPNPP solutions (purchased from Jena Bioscience, Germany). Because large concentrations of
nucleotides were used, care was taken to correct for any additional fluorescence or inner filter effect

imposed on the measured intensities by the nucleotide stock solutions.

Circular dichroism intensity titrations. CD spectra were recorded at 20 °C on a JASCO 720
spectropolarimeter using a 10 mm path length cuvette. 50 uM protein was titrated by stepwise addition
of the non-hydrolysable substrate analogue dUPNPP, in a buffer containing 20mM HEPES pH 7.5,
50mM NaCl and 2 mM MgCl,. A spectrum between A = 240-350 nm was recorded at each nucleotide
concentration. Differential curves were obtained by subtracting the signal of dUPNPP alone from that

of the corresponding complex. Differential ellipticity at Amax = 269 nm was plotted against the



dUPNPP concentration to obtain the binding curves. The following quadratic equation was fitted to

the experimental curves:

y:s+A*((c+x+ K)—(c+x+ K)2—4*c*xj/2*c

s =y at x = 0; A = amplitude; ¢ = protein concentration; K = K,



Figure S2 Southern blot analysis of the mutant strains
Southern blot analysis resulted in 1.5 kb and 3.3 kb bands in the case of wt dut and the S148A,

T138stop and D83N mutant dut strains, and 5.4 kb and a 2.1 kb bands in the case of wt dcd:dut and
A115F dcd:dut mutant strains, respectively.
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Materials and Methods

Southern-blot analysis. Southern-blot analysis was carried out using the DecaLabel TM DNA
Labeling Kit (Fermentas) according to the manufacturer’s instruction. Restriction digestion of the
genomic DNA was performed using Ncol and Pstl resulting in 1.5 kb and 3.3 kb fragments in the case
of WT and dut-disrupted mutant strains, respectively. The probe was a 0.7 kb fragment encompassing
the dut gene (for primers see Table S2). Restriction digestion of the genomic DNA was performed
using Ncol resulting in 5.4 kb and 2.1 kb fragments in the case of WT and A115F dcd:dut mutant
strains, respectively. The probe was a 0.5 kb fragment following the coding region of the dcd:dut gene

(for primers see Table S2).



Table S1. Oligonucleotide sequences used in this study

Primer sequence
5’- GGTGGCTGGGGTTCCGCCGGCGGACATGCG -3

5’- CGCATGTCCGCCGGCGGAACCCCAGCCACC -3°

Application

S148A mutant .
QuikChange

5’- GGGCTGGCCTCGTGATCCCGCGGCGACGG -3°

5’- CCGTCGCCGCGGGATCACGAGGCCAGCCC -3’

mutagenesis to
T138stop mutant create mutant
Mtb dut

5’- CCGGGCACCATCAACGCGGGTTATCGTGGGG -3’

5’- GGCCCGTGGTAGTTGCGCCCAATAGCACCCC -3’

enzymes
D83N mutant

5’- CGGTCACGGTTCCGCCGGCGGACATGCG -3’

5’- CGCATGTCCGCCGGCGGAACCGTGACCG -3°

S148A mutant QuikChange

5’- GCCGGTTTGGCGGACTGAACCCGTGGCG -3

5’- CGCCACGGGTTCAGTCCGCCAAACCGGC -3

mutagenesis to
create

T138stop mutant .
complementing

5’- CCGGCACGATCAACGCCGGCTACCG -3

5’- CGGTAGCCGGCGTTGATCGTGCCGG -3'

dut mutant
D83N mutant pGem vectors

5’- CAACCTGGATCCGCAGACG -3

5’- CACCTTCCTGCACGACTTCG -3

5’- CGTCTGCGGATCCAGGTTG -3'

SCO, DCO screening for dut mutant
M. smegmatis strains

5’- GAACCACCAGAACCATCGGG -3

5’- CAGTACGCGAAGAACCACGCC -3’

Confirmation of the integration of
the complement vector into the
genome

5’- GGCGGACCTTTCCGGAGAGG -3'

5’- CGGGGGCCAGTTCGACGTTC -3

dut probe amplification for Southern
blot

5’-TTCCTGAGCACACCGTGACC -3'

5’- GTTCCGAGAATTGCTGCGACG -3'

SCO, DCO screening for dcd:dut
mutant M. smegmatis strains

5'- CGCCAATTCACTTGCGTCTCAC -3'

5’- ACGTGACACCGATCGACTTGAGAT -3'

A115F dcd:dut probe amplification
for Southern blot

5'- GCTGACGCACTCGACCTTCGGCTTCATCGATCCGGG -3

5'- CCCGGATCGATGAAGCCGAAGGTCGAGTGCGTCAGC -3'

QuikChange mutagenesis to create
the A115F mutant Dcd:dut

5’-
TACTAAGATCTGCCCCGCCGGAAGGAGATATACATATGAGTAAAGGAG
-3

5’- TAGTAAGATCTTCATTTGTATAGTTCATCCATGCC -3'

Cloning the C-terminal GFP fusion
A115F dcd:dut

5'- TCTCAACCGAAGAGTTCACC -3'

5-ATTCCGTAGTCATCCTGTGG -3

Primers for genomic uracil
quantification

5- GTACCTGGTGCGTCTGC -3'

5- AGGCGGTAGGACTGACG -3'

Amplification of 1 kbp of rpoB

S-TTTGTTTGTTTGTTTGTTTGGGCGGTGGAGGCGG -3'

5-TTATTATTATTATTATTAGGCGGTGGAGGCGG -3'

5- CCGCCTCCACCGCC -3

Primers for dNTP pool
measurements

5’- CGTCGCCGATGGTCT G -3’

5’- CCACGCCCGAAGAGC -3’

sigA cDNA amplification primers

5’- CATACCGCACGGAATGGT -3’

5’- TGATCAGCGAAACCTTGATCTC -3’

dut cDNA amplification primers

5’- CTTCATCGATCCGGGCTTC -3’

5’- CAGCTGCCCGATCTTCAT -3’

dcd:dut cDNA amplification
primers




5’- ATTAGGATCCAGTGCTGCTTTCCGATCGTGACATCC -3’

5'- ATTAAAGCTTTCAGGACTTGATGAAGTTGAGGTGCG -3'

M. smegmatis Dcd:dut cloning
primers




