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Table S1. Primers used in this study.

Primer Sequence®™* Source
B-galactosidase (lacZ) transcriptional fusion construction
2990 5-TGACGAGAGCTGATACaCTAGCGGGCCG This study
2991 5-CGGCCCGCTAGtGTATCAGCTCTCGTCA This study
2992 5-CGCACGCCGCGtGCCCGATTCGC This study
2993 5-GCGAATCGGGCaCGCGGCGTGCG This study
2978 5-GCGAGCAAGCTTGGCGCAACGGAGA (Hindlll) This study
2994 5-AAGCCCACTAGTGTCAATCCGATGC (Spel) This study
3004 5-AAGCCCACTAGTGAAACGTTCCAGCCCGGC (Spel) This study
3005 5-GCGAGCAAGCTTGGCGCAACGGAGAATGAT (Hindlll) This study
3006 5-AGGGCTAGCGGcGTGCCCGCCGC This study
3007 5-GCGGCGGGCACgCCGCTAGCCCT This study
Primers for markerless chromosomal penA deletion
2917 5-CATCGGGTCGTCCAGGAAACGAAG This study
2918 5-CCGAACGGCGCGCGGCCGCGCGCGCCAGGC This study
GGATCGCGGGAAGATTGAACGGGCGCGAAT
2919 5-ATTCGCGCCCGTTCAATCTTCCCGCGATCCGC This study
CTGGCGCGCGCGGCCGCGCGCCGTTCGG
2920 5-CGACGACGGGCTCGAAAAACAGG This study
RT-PCR primers
2293 5-CGAGCAGCCGGTGCACGCT This study
2997 5-GAGATCGACCGCAGTGTC This study
2998 5-CGTCGCGCCGCACCTCGA This study
2999 5-GAAACGTTCCAGCCCGGC This study
3001 5-TGCTCGTCGCAGCCATTTCC This study
3003 5-TCGCCGCGCACAGCTCGG This study
Real time PCR primers
Bp23S_F  5-GTAGACCCGAAACCAGGTGA 1
Bp23S_R 5-CACCCCTATCCACAGCTCAT !
2853 5-TTCCCGTTCTGCAGCAC (penA) This study
2854 5-CGAATAGCGGATGAGATCGC (penA) This study
3008 5-GATTTTCTGACCGCTTACGC (nipD1) This study
3009 5-GCATCGGATTGACGGGCTTG (nlpD1) This study

aLower case type indicates an introduced nucleotide change.
®Bold indicates a newly generated restriction enzyme cleavage site.
“Underline indicates a homologous splicing region.
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Figure S1. Genomic organization of the B. pseudomallei, B. mallei and B.
thailandensis nipD1 and penA loci and their features. a. In each species the nipD1
and penA genes are predicted to form an operon that is located on chromosome 2. In B.
pseudomallei strain 1026b and B. mallei strain ATCC23344 the nlpD1 and penA genes
and their intergenic region are identical in size and over the encompassing 2,010 bp
exhibit 99% sequence identity (2,002 of 2,010 bp) with no gaps. Lollipop structures
indicate transcriptional terminators. Sequence data were retrieved from the Burkholderia
Genome database (http://www.burkholderia.com)?. Although closely related, the B.
thailandensis nlpD1 and penA genes and their intergenic region differ from B.
pseudomallei and B. mallei in size and sequence similarity (86% identity over 2,085 bp
with numerous gaps). b. Main features of the penA 5’ untranslated regions of
ceftazidime susceptible (1026b) and resistant (Bp1651) B. pseudomallei clinical strains,
ceftazidime susceptible (E264) and resistant (E166K1-F1) B. thailandensis strains and
the ceftazidime susceptible B. mallei ATCC23344 type strain. The G to A mutation
resulting in a constitutive penA promoter in ceftazidime resistant clinical B. pseudomallei
strain Bp1651 and laboratory-selected ceftazidime resistant B. thailandensis strain
E166K1-F1 is highlighted in red. As previously hypothesized, the G to A transition
changed a putative weak 5’-TACGCT o7 promoter -10 sequence that is present in CAZ
susceptible strains to 5-TACACT (underlined), a sequence that is closer to a g7
promoter -10 consensus sequence (5-TATAAT).>* Nucleotides forming a stem-loop
structure, i.e. a transcriptional terminator, are boxed in black. Nucleotides that differ
between strains are highlighted in turquoise. ¢. Structures of the predicted terminator
sequences in the penA 5’ untranslated regions of B. pseudomallei (Bp) 1026b and B.
thailandensis (Bt) E264. The structures differ because of the nucleotide sequences
dffrences in this region, which includes a one-nucleotide deletion (see panel b). The
RNA secondary structure plots were generated and free energies calculated using the
RNAfold WebServer (http://rna.tbi.univie.ac.at/cgi-bin/RNAWebSuite/RNAfold.cgi). The
secondary structure numbering refers to the location of the respective bases in the 49
(Bp) and 48 (Bt) nucleotide terminator sequences. The sequence (see panel b) and
thus structure of the B. mallei ATCC23344 terminator is the same as that shown for B.
pseudomallei Bp1651. Numbers in parentheses are free energy values for the
respective stem-loop structures.
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Figure S2. Genomic organization of B. pseudomallei nlpD1 and nlpD2. a. The
nipD1 and penA genes form an operon that is located on chromosome 2. The penA
gene encodes a protein with twin arginine transport (TAT) signal that directs its export
via the TAT system®. During export PenA is triacylated at the conserved lipobox
cysteine®. The nipD1 gene encodes a protein with a lipobox in the amino-terminal
sequences and is thus likely a lipoprotein in its mature form. NlpD1 is possibly a TAT
secreted protein because in some instances a single arginine, in this case R8, is
sufficient for TAT secretion®. b. The nlpD2 gene is located on chromosome 1 and
organized in the same genetic context and transcriptional organization as the E. coli
nipD gene. It is upstream of rpoS that encodes a stationary phase sigma factor and
downstream of pcm that codes for a protein-L-aspartate O-methyl transferase. The
nipD2 gene encodes a protein with a lipobox in the amino-terminal sequences and,
similar to NIpD1, is likely a lipoprotein in its mature form. PenA, NIpD1 and NIpD2 are
predicted to be located in the outer membrane because the three proteins contain
alanine rather than aspartic acid in the +2 position of the signal peptidase |l cleavage
site, a constellation that predicts localization to the outer rather than inner membrane’®.
Lollipop structures indicate transcriptional terminators.
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Figure S3. Domain organization of E. coli and B. pseudomallei NlpD. Indicated are
lipoprotein signal sequences (SS), the lysine motif (LysM) that is common in cell
envelope-associated proteins and involved in peptidoglycan-binding activity; and 3) the
degenerate LytM (dLytM) domain that is required for the protein’s cell wall hydrolytic
amidase activating activity’. Domain assignments and coordinates for E. coli NIpD were
adapted from Tsang et al.’.
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Figure S4. Alignment of LytM domains. The LytM domains are of S. aureus LytM, E.
coli EnvC and NIpD, and B. pseudomallei NIpD1 and NIpD2 were aligned using
CLUSTAL multiple sequence alignment by MUSCLE (3.8) on the European
Bioinformatics Institute webserver at https//:www.ebi.ac.uk/Tools/msa/muscle. Residues
of LytM thought to be involved in Zn?* binding and catalysis are highlighted in red'.
These residues are either altered or missing from EnvC and NIpD. Black and grey
highlights indicate identical or similar amino residues, respectively. Asterisk mark stop
codons following the carboxy-terminal amino acids. Sequences for E. coli NlpD, EnvZ
and S. aureus LytM are adapted from Uehara et al.™.



Figure S5. Full size agarose gel of RT-PCR analysis of nlpD1 and penA
expression. The inset shown in Figure 3(b) in the manuscript was derived from this
picture of a 1.2 % agarose gel stained with ethidium bromide and imaged on a Bio-Rad
ChemiDoc Imaging System. The resulting TIFF file was saved as a PDF and cropped to
the desired size before being labeled in Powerpoint and inserted into composite Figure
3, which was assembled in Powerpoint. The darker area indicates loading dye.



Figure S6. Full size picture of E. coli strains on an agar plate containing
R-galactosidase indicator. The inset shown in Figure 4(c) in the manuscript was
derived from this picture of colonies on an LB agar plate with R-galactosidase 5-bromo-
4-chloro-3-indolyl-3-D-galactopyranoside indicator substrate. The picture was taken with
an iPhone 7 Plus. The picture JPEG file was saved as a PDF and cropped to the
desired size before being labeled in Powerpoint and inserted into composite Figure 4,
which was assembled in Powerpoint.
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