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Revised Abstract

Background. Many clinically useful antibiotics target the translation machinery of bacteria. Despite otherwise broad-spectrum activity, tetracyclines (TETs), among many
other translation antibiotics, do not possess clinically useful activity against Pseudomonas aeruginosa (PA). To assess the target-based potency of TETs in PA, as
compared to Escherichia coli (EC), an in vitro TNT assay was developed for PA.

Methods. Using modifications of methods from Liu et al. [1] and Kim et al [2], S30 extracts were prepared from a PA strain expressing a T7 RNA polymerase (T7RNAP)
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Plasmids pBEST-luc and pET3a-luc have similar The best activity in PA S30 extracts is seen with creatine kinase and pBEST-luc

gene (Kang et al. 2007. Prot. Expr. Purif. 55:325). The reporter gene, firefly luciferase (luc), was expressed from either pBEST-luc (Promega, Madison, WI) or a plasmid, activity in EC extracts
pET3a-luc, expressing luc from a T7 promoter. Compound titrations were tested in 20 pl reactions incubated at 37° C for 1 hour. Luc expression was detected using the — Plasmid E CcO || P aeru in osa
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PA S30 preparation. A modified S30 protocol was developed based upon the methods described by Lui et al. [1] and Kim et al. [2] using two P. aeruginosa strains, PAO1 and a PAO1 derivative Oxazolidinone Linezolid 50S inhibit peptide bond formation 0.96 +0.40 | 1.53+0.06 1.59 >32 16 >32 8
expressing the T7 RNA polymerase (PAO1-T7pol-FRT; [3]). P. aeruginosa isolates were grown shaking at 37°C in 2XYT medium containing additional sodium phosphate (40 mM dibasic, 22 mM Lincosamide Lincomycin 50S inhibit peptide bond formation >72+175 | 508+ 1.39 186 >32 >32 >37 >32
monobasic) and glucose (100 mM) to an ODg,, of approximately 2 to 4 units. For T7 polymerase expression, cells were induced with IPTG for one hour prior to harvesting. Cells were pelleted and A leosid Buromvein - hibit bentide bond formation 5152003 | 0172001 109 32 2 32 3
washed once with S30 buffer (10 mM Tris-acetate pH 8.2, 14 mM magnesium acetate, 60 mM potassium acetate, 1 mM DTT). Cells were resuspended in 1 ml S30 buffer per gram of wet cell weight plus MNONUCe0are — z — 50S e pepH f : —— . > .
30 U/ml RNase Out (Invitrogen) and disrupted using a bead-beater with 0.1 mm zirconia/silica beads (BioSpec Products). Lysates were then spun down twice at 30,000 x g, followed by incubation in pre- Phenicol € orampnenico 50S n 'b'_t p_e'c_’“de bond ormation 0442026 | 1.30+01 94 16 2 >32 2 < O n C I u S I O n S
incubation buffer, shaking at 280 rpm, 37° C for 80 minutes. The pre-incubation buffers consisted of 370 mM Tris-acetate pH 8.2, 11.1 mM magnesium acetate, 16.5 mM ATP, 5.5 mM DTT, 50 pM each Thiopeptide Thiostrepton 50S inhibit translocation 059+0.16 | 1.67+0.41 2.85 8 8 8 8
amino acid, with either 27 pug/ml creatine kinase/200 mM creatine phosphate or 8.4 U/ml pyruvate kinase/105 mM phosphoenol pyruvate. If protease inhibitors were used, they were added at 1% during Glutarimide Cycloheximide N/A* inhibit mammalian translation >10 >10 n/a >32 >32 >32 >32
the run-off reaction (ProteCease-50 EDTA free, Gbiosciences). Lysates were then spun down for 10 minutes at 4000 x g and dialyzed for 40 minutes at 4° C using a 3500 MWCO Slide-A-Lyzer cassette Ansamycin Rifampin N/A inhibit bacterial RNA polymerase 0.05+0.02 | 0.05+0.01 1.05 16 8 32 32 - . . . . .. . . -
(Pierce Cat. # #66110) in a 40-fold volume of S30 buffer. Dialyzed lysates were collected and frozen in a dry ice/ethanol bath prior to storage at -80°C. Carbapenem Meropenem N/A inhibit bacterial cell wall synthesis >100 >100 n/a 0.063 0.13 8 1 An Optlmal set of conditions with a P. aeruginosa S30 extract for a coupled transcrlptlon/translatlon assay was identified.
Fluoroguinolone Levofloxacin N/A inhibit bacterial topoisomerases >100 >100 n/a 0.063 <0.016 0.5 <0.016

Transcription-Translation assays. E. coli assays were run using commercially available S30 and T7-S30 extract kits for circular DNA (Promega Cat # L1020, L1130 respectively). P. aeruginosa extracts
were supplemented with S30 buffer from Promega (L512A) and DNA either prepared in house using a Qiagen maxi-prep kit (Plasmid Plus Maxi Cat. # 12963) or with DNA purchased from Promega (Cat.
# L492A). For S30 extracts derived from PAO-T7pol-FRT and the commercially available E.coli T7-S30 kits, a pET3a vector carrying the luciferase gene cloned by PCR from the pBEST-luc (Promega)
was used. Reactions were carried out in a total volume of 20 ul in black-walled 96-well flat-bottom assay plates (Costar Cat. # 3915) for one hour at 37° C. Each reaction contained 5 to 5.23 pl of

N/A, not applicable u
*elevated MIC value is attributed to aph(3")-Il gene encoded by Tn5 insertion in tolC, inactivating paromomycin

The best activity for P. aeruginosa extracts was attained when utilizing creatine kinase as an ATP source to exhaust 70S
ribosomes of “translations-in-progress.”
extract, 0.05 to 0.6 pl of plasmid, 8 pl of S30 buffer and 3 pl of compound dilution. Reactions were stopped by placing on ice for 5 minutes followed by the addition of 25 ul of luciferase substrate

(Promega Cat. # E1500) per well. Luminescence was read using a LUMIStar Optima (BMG Labtech) with gain at 3600, 0.2 second read time, O seconds between wells. Percent luminescence was
plotted against inhibitor concentration and the compound concentration producing 50% inhibition (IC;,) was determined. Inhibitor IC;, values were calculated as an average of a minimum of three
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