METHODS
Microbial strains 
The Legionella pneumophila serogroup1 strain 130b (ATCC: Cat#BAA-74) was used throughout this study and all derivative strains are listed in Extended Data table 1. L. pneumophila 130b was cultured aerobically on buffered charcoal yeast extract (BCYE) agar plates at 37C for 72 h. Prior to infection, L. pneumophila 130b was grown to stationary phase in ACES-buffered yeast extract (AYE) broth supplemented with 3.3 mM L-cysteine (Sigma Aldrich Cat#C7352) and 0.3 mM ferric pyrophosphate (Sigma Aldrich Cat#P6526) in a shaking incubator at 37C. Strains transformed with pMMB207C or pXDC61 protein-expression plasmids were grown in supplemented AYE broth with 6 g/mL chloramphenicol and induced using 1 mM isopropyl -D-thiogalactoside (IPTG) (Sigma Aldrich Cat#I6758). Escherichia coli BL21 DE3 E. coli strains (ATCC Cat#BAA-1025) were cultured aerobically on either Luria Bertani (LB) agar or in LB broth supplemented with kanamycin at 100 g/mL at 37C. 
Cell lines
THP-1 monocytes [Homo sapiens, male] (ATCC Cat#TIB-202) were cultured in RPMI 1640 supplemented with Glutamax (Gibco Cat#61870036) and 10 % foetal bovine serum (FBS) (Bovagen Cat#SFBS-AU) at 37C and 5 % CO2. THP-1 monocytes were seeded at 2.5x105 cells/cm2 in tissue-culture dishes and differentiated for 48 h prior to infection using 50 ng/mL phorbol 12-myristate 13-acetate (PMA) (Sigma Aldrich Cat#P8139). Spodoptera frugiperda cells (Sf9) (Novagen Cat#71104-M) were cultured in serum free Sf-900 III insect cell media (Gibco Cat# 10902187) at 27C in a non-CO2 incubator and grown to a density of 2x106 cells/ml prior to infection. 
Animal models
Male and female C57BL/6JArc mice (RRID MGI:5425110) were bred and housed at the Biological Research Facility (Bio21 Biotechnology and Molecular Science Institute, University of Melbourne) under specific pathogen-free conditions. Seven – 14-week-old mice were distributed into groups by simple randomisation with age- and sex-matched controls for experiments. No animals were excluded once assigned. Experiments were approved by a University of Melbourne Animal Ethics Committee (approvals 1613987, 1714307) and carried out in concordance with the ‘Australian code for the care and use of animals for scientific purposes.’
Construction of Legionella pneumophila mutant strains.
The construction of genomic deletion strains of L. pneumophila 130b using homologous recombination techniques has been described previously 1. Briefly, sequences flanking the deletion site were amplified from genomic DNA using standard overlap-extension PCR and PCR products ligated into the pSR47S plasmid 2. The pSR47S-plasmid was then transformed into L. pneumophila 130b and genomic integration detected by growth on BCYE plates supplemented with kanamycin at 100 g/mL prior to sub-cultured on BCYE plates with 5 % w/v sucrose to drive recombination events. Deletion of the genomic region-of-interest was then validated using colony PCR. The same method was used to generate gene deletions within the L. pneumophila 130b flaA-deficient strain 3. The legC4 protein coding sequence (CDS) plus or minus its endogenous promoter region (-286 nucleotides) was amplified from L. pneumophila 130b genomic DNA using standard PCR. PCR products were ligated into pMMB207C 4, pMMB207C-4HA 5 or pXDC61 6 protein-expression vectors prior to transformation into L. pneumophila 130b or relevant mutant strains. For mutagenesis studies, divergent LegC4 amino-acid sequences were subject to alignment and conservation analysis using PRALINE 7. Histidine-to-alanine substitution mutations were then introduced into the relevant LegC4-protein expression plasmids using the QuikChange II XL Site-Directed Mutagenesis Kit (Agilent Cat#200521).
DNA sequencing and analysis.
DNA libraries for sequencing of L. pneumophila DNA were prepared using the Nextera XT DNA preparation kit (Illumina) and whole genome sequencing was performed on the NextSeq platform (Illumina) with 2 x 150bp paired-end chemistry. A sequencing depth of >50× was targeted for each sample. The presence of SNPs was investigated using Snippy v4.4.5 (https://github.com/tseemann/snippy). Correct deletion of intended regions and genes was confirmed by manually inspecting the aligned read files (in .bam) format produced by Snippy.
Quantitative real-time PCR (qRT-PCR). 
THP-1 cell monolayers were infected with L. pneumophila 130b strains at a multiplicity of infection (MOI) of 5. At 2 h post-infection, cell monolayers were incubated with gentamicin at 100 g/mL (Gibco Cat#15750060) for 1 h to kill any remaining extracellular bacteria followed by washing and the addition of fresh media. To inhibit gene transcription, 5M of actinomycin (Sigma Aldrich Cat#A1410) was added to cell monolayers at 2 h post-infection. At the indicated time-points post-infection, RNA was purified using the ISOLATE II RNA Mini Kit (Bioline Cat# BIO-52073) and 0.5-1 g of RNA used to generate cDNA using the Superscript cDNA Synthesis kit (Agilent Cat#11904018) according to the manufacturer’s instructions. Relative expression of mRNA was detected using the POWER SYBR Master Mix (Applied Biosystems Cat#4368577) and gene-specific oligonucleotide pairs designed to overlap exon-exon junctions: GAPDH fwd 5’- ACAACTTTGGTATCGTGGAAGG-3’, GAPDH rev 5’-GCCATCACGCCACAGTTTC-3’, ACTB fwd 5’-GCGAGAAGATGACCCAGATC-3’, ACTB rev 5’-CCAGTGGTACGGCCAGAGG-3’, HK1 fwd 5’-ACTTCACGGAGCTGAAGGATG-3’, HK1 rev 5’- CTCCCTTTTCAGAGCCATCAGG-3’, GPI fwd 5’- CGGACGTCATCAACATTGGC-3’, GPI rev 5’-GGGTAGTAAAGGTCTTGGAGGC-3’, PFKP fwd 5’-GGCCAGATCGATAAGGAGGC-3’, PFKP rev 5’-CAGGTACCCACAGTGTCGTC-3’, PGK1 fwd 5’-TGGGAACAAGGTTAAAGCCGA-3’, PGK1 rev 5’-AAAACCCACCAGCCTTCTGT-3’, LDHB fwd 5’-AATGGTAAAGGGGATGTATGGCA-3’, LDHB rev 5’- CCCACAGGGTATCTGCACTTT-3’, PDHB fwd 5’- GAAGAGGCGCTTTCACTGGAC-3’ and PDHB rev 5’-CGACTAACCTTGTATGCCCCAT-3’. Threshold values (CT) were obtained for at least three independent experiments performed in duplicate or triplicate using a QuantStudio 6 Real-Time PCR System (Applied Biosystems). Fold-change in mRNA expression was calculated using the CT method and normalised to un-infected cells using -actin (ACTB) mRNA as a loading control. The amplification of GAPDH and -actin mRNA products from cDNA was also confirmed using 3% agarose-gel electrophoresis and fluorescent (UV) imaging. 
T4SS effector-translocation assay.
THP-1 cell monolayers seeded in black glass-bottomed 96-well tissue culture plates were infected with L. pneumophila 130b or the dotA strains expressing TEM1-fusion proteins at an MOI of 40 for 1 h 6. Cell monolayers were loaded with the fluorescent substrate using the LiveBLAzer-FRET B/G Loading Kit with CCF2-AM (Invitrogen Cat#K1032). Cells were then incubated for an additional 2 h at room temperature prior to measuring fluorescence emission at 450 nm (blue) and 520 nm (green) in a CLARIOstar microplate reader (BMG Labtech). Translocation efficiency was expressed as the emission ratio of 450 nm/520 nm to normalize ß-lactamase activity to cell loading and the number of cells present in each well for at least three independent experiments. 
Indirect immunofluorescence and confocal microscopy. 
THP-1 monolayers seeded on coverslips coated with poly-L-lysine (Sigma Aldrich Cat#P8920) were infected with L. pneumophila legC4 expressing 4HA-LegC4 or the vector only control at an MOI of 5 for 2 h prior to gentamicin treatment to kill extracellular bacteria. Cells were then washed and incubated in fresh media for an additional 4 h. Cell monolayers were then fixed using 4% w/v paraformaldehyde (PMA) (Cat#J61899-AK) prior to permeabilization in 0.1% Triton-X-100 (Sigma Aldrich Cat#T8787). Coverslips were then incubated with primary antibodies at 1:200 dilution: rabbit anti-L. pneumophila antibody (Meridian Bioscience Cat#B65051G), mouse anti-HA.11 Epitope Tag Antibody (BioLegend Cat#901514), rabbit anti-DCP1 antibody or rabbit G3BP1 antibody (Cell Signaling Technologies Cat#17798 and Cat##13233). Coverslips were then washed in PBS prior to incubation with the appropriate fluorescent secondary antibodies at 1:2,000 for an additional 1h; goat anti-rabbit Alexa Fluor 488 and goat anti-mouse Alexa Fluor 647 (Invitrogen Cat#A-11034 and Cat#A-21235). Coverslips were incubated with Hoechst 33342 DNA stain (Thermo Scientific Cat#62249) prior to final washing and mounting. Images were obtained using a C1 confocal microscope (Nikon) and NIS Elements Software v4.30.02. All images were processed using FIJI 8 and are representative of at least three independent experiments.  
RNA sequencing (RNA-seq) and differential gene expression analysis (DGEA).
THP-1 cell monolayers were infected with either L. pneumophila 130b or thelegC4 strain at a MOI of 10. At 2 h post-infection, cell monolayers were incubated with gentamicin at 100 g/mL (Gibco Cat#15750060) for 1 h to kill any remaining extracellular bacteria followed by washing and the addition of fresh media. At 5 h post-infection, RNA was extracted from cell monolayers using the ISOLATE II RNA Mini Kit (Bioline Cat# BIO-52073) according to the manufacturer’s instructions and analysed using a 2100 Bioanalyzer (Agilent). cDNA libraries were prepared for three independent replicates per condition using the TruSeq® Stranded mRNA Library Prep (Illumina Cat# 20020594) according to the manufacturer’s instructions and sequenced using a NovaSeq 6000 (Illumina) to generate 100 bp single end reads. After data quality control and processing, sequences were aligned to the Homo sapiens genome (GRCh38.90) using Tophat2 v2.1.1 9. Read counts were generated for each sample using featureCounts v 1.5.0 10 and DGEA performed using DESeq2 v2.11.40.8 11. Gene ontology (GO) enrichment analysis (biological processes) was performed using PANTHER v 18.8 12. 
Glycolytic rate assays.
THP-1 monolayers were infected with the relevant L. pneumophila 130 strains at a MOI of 5. At 2 h post-infection, cell monolayers were incubated with gentamicin at 100 g/mL (Gibco Cat#15750060) for 1 h to kill any remaining extracellular bacteria and then replaced with fresh media. At 16 h post-infection, cell monolayers were washed with warm phosphate-buffered saline (PBS) to remove dead cells and then detached in PBS supplemented with 1 mM EDTA, pH 8.0. Cells were then collected by centrifugation at 400 x g for 5 min and resuspended in degassed XF RPMI medium pH 7.4 (Agilent Cat#103681-100) prior to re-seeding at 8x104 cells per well in duplicate or triplicate in Seahorse XFp miniplates (Agilent Cat#103022-100) pre-coated with poly-L-lysine (Sigma Aldrich Cat#P8920). Cells were then centrifuged at 400 x g for 5 min and incubated in a non-CO2 incubator at 37C for 45 min while Seahorse XFp cartridges (Agilent Cat#103022-100) were prepared using the Seahorse XFp Glycolytic Rate Assay Kit (Agilent Cat#103344-100). Extracellular acidification rates (ECAR) were then measured for three independent experiments using a Seahorse XFp Analyzer (Agilent) according to the manufacturer’s instructions for basal glycolytic activity as well as compensatory glycolysis induced by the inhibition of mitochondrial respiration using rotenone and antimycin A (Rot/AA). The addition of the glycolysis inhibitor, 2-DG, was then used to confirm that all signal detected was due to glycolytic activity within the cell.
Gentamicin protection assays. 
The analysis of intracellular replication of L. pneumophila 130b within macrophages using gentamicin protection assay has been described previously 5. Briefly, THP-1 monolayers were infected in duplicate with L. pneumophila 130b at an MOI of 1. 2 h post-infection, monolayers were incubated with gentamicin at 100 g/mL (Gibco Cat#15750060) for 1 h to kill any remaining extracellular bacteria, prior to washing and replacement with fresh media. To determine intracellular bacterial numbers, cell monolayers were lysed in 0.01% w/v digitonin (Sigma Aldrich Cat#D141) in PBS for 5 min at room temperature at 3 h, 6h, 24 h and 48 h post-infection. Cell lysates were subject to serial 10-fold dilutions in AYE broth prior to plating on BCYE agar plates and incubation at 37C in a non-CO2 incubator for 72 h. Colonies from three independent experiments were counted at each dilution and converted to colony forming units per mL (CFU/mL).
Mouse infections and cytokine analysis. 
Mice were anesthetised with 4% isoflurane in oxygen (2 L/min) and intranasally inoculated with ~2.5 x 106 CFU in 50 µL PBS collected from a three-day BCYE agar plate culture. Mice were monitored at least daily and killed at the designated timepoints by slow-fill CO2 asphyxiation. To quantitate L. pneumophila 130b in lung samples, the right lung lobes were collected and homogenised in PBS, followed by lysis with 0.1% w/v saponin (Sigma Aldrich Cat#47036) for 30 min at 37 °C. L. pneumophila 130b were enumerated by plating serially diluted homogenate on BCYE plates at 37 C in a non-CO2 incubator for 72 h. Colonies were counted at each dilution and CFU/mL calculated at day 1, day 2 and day 3 post-infection for two independent cohorts of four mice. Cytokine levels were assessed in the homogenised tissue from the left lung lobes of L. pneumophila-infected mice using BD Biosciences Cytometric Bead Array (CBA) Mouse Flex Sets according to manufacturer’s instructions. Flow cytometry analysis was performed using a LSRFortessa Cell Analyzer and FACSDiva 8.0/FlowJo software v10 (BD Biosciences).
CLIP-seq and motif elicitation analysis.
CLIP-seq library preparation and analysis was performed according to the iCLIP2 protocol 13. THP-1 monolayers in 150 mm dishes were infected at an MOI of 10 with the L. pneumophila legC4-mutant strains carrying the p4HA-LegC4 plasmid or the vector control plasmid, p4HA, also known as pICC562 5. At 2 h post-infection, cell monolayers were treated with gentamicin at 100 g/mL (Gibco Cat#15750060) to kill all remaining extracellular bacteria, prior to washing and replacement with fresh media for an additional 3-4 h. Cell monolayers were then transferred into ice-cold PBS and subject to ultraviolet (UV) cross-linking (254 nm) at 150 mJ/cm2 using a Stratalinker Ultraviolet Crosslinker (Stratagene). After cell lysis and limiting RNase I digestion, 4HA-LegC4 was immunoprecipitated from four independent infection experiments using Anti-HA-tag mAb-Magnetic Beads (MBL Biosciences Cat#M180-9). The co-precipitation of RNA with LegC4 was confirmed by radioactive labelling of RNA with ATP--32P (Perkin Elmer Cat#BLU002Z250UC) and analysis by SDS-PAGE using a FLA-1000 phosphorimager (FUJI). Immunoprecipitation (IP) of 4HA-LegC4 was confirmed for each IP by Western blotting with a mouse anti-HA.11 epitope tag antibody (BioLegend Cat#901514) and fluorescent goat anti-mouse secondary antibody (LI-COR Cat#926-68070). 
CLIP-seq libraries were validated by High Sensitivity DNA assay (Agilent Cat#5067-4626) using 2100 Bioanalyzer (Agilent) prior to sample multiplexing and sequencing using NextSeq 2000 (Illumina) to generate 120 bp single-end reads. After data quality control and processing, samples were de-multiplexed and aligned to the human genome (Homo sapiens, hg38) using the splice aware alignment software HISAT2 v2.2.1  14. Aligned reads were merged into “LegC4 IP” or “Control IP” samples for analysis using the peak-calling tool PureCLIP v1.0.4 15 to identify LegC4 RNA-binding sites (RBS) and visualised using the IGV Desktop tool v2.17.3 16. Sequences up- and downstream of LegC4 RBS ( 20 bp) were extracted using bedtools v2.30.017 and their distribution analysed using the Read Distribution tool v5.0.1 18. Corresponding Gene IDs were then subject to Gene Ontology (GO) enrichment analysis (PANTHER pathways) using PANTHER v18.8 12. FASTA-formatted sequences were subject to motif elicitation using MEME-ChIP v4.11.2 19. Reference mRNA sequences (RefSeq) representing the “top” 50 degradation targets of LegC4 identified by RNA-seq were downloaded for differential motif enrichment analysis using the MEME tool v5.5.5 20. Random sequences of the same length were generated using the Shuffle DNA tool to provide a background control 21. RNA secondary structure prediction models were performed using RNAfold from the ViennaRNA Package 2 22 incorporating G–quadruplex formation into the structure prediction algorithm. 
Recombinant LegC4-protein expression and affinity purification.
LegC4 DNA sequences corresponding to wild-type (WT) and the H60A mutant were amplified by standard PCR. PCR products were ligated into the pET-28a(+) vector (Novagen Cat#69864) to generate an in-frame C-terminal 6xhistidine affinity tag (LegC4-His). To generate the LegC4-Strep/His protein expression vector, a DNA duplex sequence encoding twin streptavidin tag (Strep) was then inserted upstream of the His-tag: 5’-AGCTCGAGTGGAGCCACCCGCAGTTCGAAAAAGGTGGAGGTTCTGGCGGTGGATCGGGAGGTTCAGCGTGGAGCCACCCGCAGTTCGAGAAACTCGAGAG-3’. Plasmids were used to transform into the BL21 DE3 E. coli strain (ATCC Cat#BAA-1025) and expanded into large scale (1 L) cultures for protein induction with 1 mM IPTG (Sigma Aldrich Cat#I6758). Bacterial pellets were then harvested for lysis by mechanical disruption and cell lysates clarified by centrifugation at 14,000 x g. Nickel-affinity purification was performed using a His•Bind Purification Kit (Novagen Cat#70239) according to the manufacturer’s instructions. Eluted protein was buffer exchanged into 50 mM HEPES pH 7.5, 500 mM NaCl, 0.5 mM TCEP and 10% glycerol to remove imidazole prior to a second affinity purification using Strep-Tactin XT 4Flow high-capacity kit (IBA Cat#2-5151-000) according to the manufacturer’s instructions. Eluted protein was then buffer exchanged into 20 mM HEPES, 150 mM NaCl and 0.5 mM TCEP to remove biotin and concentrated to >1 mg/mL. 

For cryo-EM studies, the LegC4H60A mutant sequence was codon-optimised for expression in Sf9 insect cells and cloned into the pFastBac1 expression vector (Gibco Cat#10360014) with a FLAG-epitope tag and a streptavidin tag at the N-terminus (Flag/Strep-LegC4H60A). Bacmids and baculovirus stocks were generated using the Bac-to-Bac Baculovirus expression system 23,24 according to the manufacturer’s instructions (Gibco Cat#10359016). Sf9 cells were infected with third generation virus and incubated for 72 h at 27°C with shaking prior to harvesting and mechanical lysis in 50 mM HEPES pH7.5, 500 mM NaCl, 10% Glycerol, 0.5 mM TCEP. The clarified soluble fraction was incubated with 10 ml ANTI-FLAG M2 affinity gel (Sigma-Aldrich Cat#A2220) overnight at 4 °C and then the protein was eluted using FLAG peptide (200 µg/ml). Eluted fractions were analysed in NuPAGE 4-12% Bis-Tris polyacrylamide gel (Invitrogen) and fractions containing pure LegC4H60A were pooled together and incubated with 10 ml Strep-Tactin XT 4Flow beads (IBA) at 4°C overnight. The eluted fractions were concentrated and further purified using a HiLoad Superdex 200 16/600 pg size-exclusion column (Cytiva Cat#28989335) and an AKTA Purifier system in 20 mM HEPES pH 7.5, 150 mM NaCl and 0.5 mM TCEP. The purified protein was concentrated using a 10,000 MWCO concentrator, frozen in liquid nitrogen, and stored at -80° C.
In vitro RNA transcription (IVT) and electrophoretic mobility shift assays (EMSA).
RNA extracted from THP-1 cell monolayers was used as a template to isolate polyadenylated mRNA sequences using the SuperScript First-Strand Synthesis kit and an oligo(dT20) oligonucleotide according to the manufacturer’s instructions (Invitrogen Cat#11904018). The GAPDH mRNA sequence was then amplified using standard PCR and oligonucleotides specific to the GAPDH 5’ UTR as well as an oligo(dT18) primer with compatible restriction enzyme sites for ligation into the pcDNA3.1 vector (Invitrogen Cat#V79020): GAPDH mRNA fwd 5’-TATggatccGCTCTCTGCTCCTCCTGTT-3 and GAPDH mRNA rev 5’-CCCCCCgcggccgcTTTTTTTTTTTTTTTTTT-3’. The pcDNA3.1-GAPDH mRNA plasmid was then linearised and used as a template for single-stranded RNA synthesis from the T7-promoter using HiScribe T7 High Yield RNA Synthesis Kit (NEB Cat#E2040S) according to the manufacturer’s instructions. All other single-stranded RNA (ssRNA) sequences were synthesised by Integrated DNA Technologies (IDT): MEME-1 (5’-GGUGAAGCAGGCGUCGGAGGGCC-3’), MEME-2 (5’-CAUGGGGAAGGUG-3’), MEME-3 (5’-CCAUGUUCGUCAUGGGUGUGAACCAUGAGAAGUAAUGACAA-3’) and mutant derivatives of these sequences as labelled. Purified RNA was incubated purified recombinant LegC4 at 4C or 37C for 15-60 min in a thermocycler prior to analysis by non-denaturing 1% agarose-gel electrophoresis at 110 V for 120 mins at 4C. Agarose-gels were then stained with SYBR Gold Nucleic Acid Gel Stain (Invitrogen Cat#S11494) and de-stained using 1xTAE buffer prior to analysis by fluorescent (UV) imaging. 
Mass spectrometry and proteomics.
THP-1 cell monolayers in 100 mm dishes were infected at an MOI of 10 with the L. pneumophila legC4 expressing 4HA-LegC4 or carrying the vector control plasmid (p4HA). At 6 h post-infection, cell monolayers were subject non-denaturing lysis in 50 mM Tris-HCl pH 7.6, 150 mM NaCl, 1 mM EDTA and 1% Triton-X-100 and 4HA-LegC4 immunoprecipitated (IP) using anti-HA-tag mAb-magnetic Beads (MBL Biosciences Cat#M180-9). After washing, proteins bound to the beads were subject to trypsin digestion prior to analysis using Orbitrap Fusion™ Lumos™ Tribrid™ Mass Spectrometer (Thermo Scientific) and Orbitrap™ Tribrid™ MS Series Instrument Control Software v3.5. Quantification was performed using PEAKS DB software (Bioinformatics Solutions) 25 and fold enrichment in peptide coverage across the human proteome (UP000005640) was determined in LegC4 IP versus Control IP samples from four independent experiments to derive adjusted p-values (-log10) with a cut-off >30. Protein accession numbers were then converted to Gene IDs in UniProt for gene ontology (GO) enrichment analysis (cellular component) using PANTHER v18.8 12. 
Mass photometry
Mass photometry (MP) analysis was conducted using a Refeyn TwoMP (Refeyn) instrument 26. A six well silicone gasket was mounted on top of the ready-to-use slide and was used as sample loading chamber to perform the measurements. The cleaned objective was positioned slightly off centre to limit interference from back reflection. To find focus before recording the mass photometry movies, 10 𝜇l of filtered-degassed buffer free of particulates was added to the silicone gasket sample chamber and the focal position was identified using the autofocus feature embedded in the AcquireMP data acquisition software (Refeyn). Prior to the contrast-to-mass measurements of LegC4H60A, mass calibrations were performed using BSA (~66 kDa) and apoferritin (~443 kDa). Typically, a 1:1 dilution of the sample with the sample buffer (50 mM Hepes, pH 7.5, 150 mM NaCl, 0.5 mM TCEP) was used for the measurements. Typical final concentration of LegC4H60A was 125 nM. Once the focal position was fixed and the focus was calibrated, dynamic movies were recorded for a period of 60 seconds in the ratiometric contrast mode to measure the binding and the non-binding events. All acquired ratiometric contrast movies were analysed and the mass values were produced using DiscoverMP (Refeyn) data analysis software. 
Cryo-EM sample preparation and data acquisition.
Equimolar ratio of purified recombinant Flag/Strep-LegC4H60A and the 33-nt ssRNA oligonucleotide (5’-UCAAGAAGGUGGUGAAGCAGGCGUCGGAGGGCC-3’) was reconstituted in buffer containing 50 mM HEPES, pH 7.5, 150 mM NaCl, 0.5 mM TCEP for 60 minutes at 4°C to facilitate binding and assembly of the complex. The LegC4H60A-ssRNA complex was purified using Superose 6 Increase 5/150 size-exclusion chromatography column (Cytiva Cat#29091597) in buffer containing 50 mM Hepes, pH 7.5, 150 mM NaCl, and 0.5 mM TCEP. The purified complex was concentrated to 0.87 mg/ml and 3 µl pipetted onto a freshly glow discharged (PELCO) UltraAuFoil R1.2/1.3 Au 300 grid at 4°C at 100% humidity, blotted with filter paper at a blot force of 1 for a period of 3.5 sec using Vitrobot (FEI). The grid containing the sample was flash-frozen in liquid ethane. The frozen sample was transferred to liquid nitrogen for cryo-EM screening and data collection. High-resolution cryo-EM movies (6,488) were acquired on a Titan Krios microscope (Thermo Scientific) fitted with a BioQuantum K3 camera (Gatan, Inc.) with zero loss filtering (ZLF) using BioQuantum energy filter (slit width = 10 eV).  EPU was used for automated data collection in movie mode with a total dose of 60 e- Å-2 at defocus range of -0.4 to -1.6 µm.
Cryo-EM data processing.
Acquired movies were patch motion corrected using CryoSPARC v4.1.2 27. Defocus values and contrast transfer function (CTF) were estimated for the motion corrected movies, and manually curated movies (6,201) were used for further processing. 915 particles were manually picked, and two-dimensional (2D) references were obtained from the manually picked particles. Manually picked particles were used as a template for template-based auto-picking from all micrographs, and a total of 4,952,811 particles were extracted to generate 2D class averages. After three rounds of 2D classifications to eliminate noise and disintegrated particles, six Ab-initio three-dimensional (3D) maps were generated using CryoSPARC from 674,014 particles that showed clear secondary structures in 2D class averages. Ab-initio classes were subjected to heterogeneous refinement into 6 classes (Extended Data figure 8). The class with unique long -1 helix and -sheet and ssRNA density was further subjected to homogenous refinement. Gold-standard Fourier shell correlations with a cut-off of 0.143 between the two independently refined half-maps provided a resolution estimate of 5.8Å. The 5.8Å map was used for model building and structural refinements.  
Model building and refinement 
Residues 39-126 corresponding to the N-terminal -sheet of LegC4H60A and residues 127-173 of the -1 helix were obtained from the AlphaFold database version 1 28. The unique and longest helix (residues 127-173 of 47 amino acids) of the LegC4 AlphaFold model enabled accurate assignment of this helix and docked in the cryo-EM density map  (Extended Data figure 8c-d) in ChimeraX v1.8 29. Adjacent to this long helix density, a clear beta-sheet density enabled the assignment and placement of the N-terminal -sheet (residues 39-126) of the LegC4 AlphaFold model in the cryo-EM density map in ChimeraX v1.8 (Extended Data figure 8c-d) After the initial docking of the N-terminal -sheet (residues 39-126) and long 1-helix (residues 127-173) as rigid bodies to the cryo-EM density map, further model building and structural refinements were carried out using COOT version 0.9.4.1 30, and further refinements of stereochemistry and secondary structure were carried out in PHENIX version V1.19.4122-000 using phenix.real_space_refine 31. On top of the LegC4H60A-N-terminal -sheet and adjacent to the long -helix, we observed density for the ssRNA molecule (Figure 6c, Extended Data figure 8d) which enable model building of the ssRNA in COOT v0.9.4.1. The amino acid histidine 60 was substituted by an alanine using COOT. The final model of the LegC4H60A N-terminal RNA-binding domain (RBD) in complex with its ssRNA substrate was real-space refined in PHENIX 31. 

QUANTIFICATION AND STATISTICAL ANALYSIS
Relative mRNA expression was quantified using the CT method for statistical analysis in Prism 7 (GraphPad) using the Student’s t-test (for two samples) or one-way ANOVA (for multiple samples). Statistical analysis of bacterial colony forming units (CFU)/mL were also performed in Prism using either a Student’s t-test (gentamicin protection assay) or Mann Whitney U test (mouse infections).  Statistical analysis of glycolytic rate assays and translocation assays were performed using a Student’s test. All gene ontology (GO) enrichment analyses were performed using the Fischer’s exact test with a false discovery rate (FDR) <0.05. Statistical analysis of motif discovery/enrichment was performed using multiple hypergeometric tests to generate Expected (E) values with a cut-off of < 5e-002 using MEME-ChIP v4.11.2 or MEME v5.5.5 tools. Quantification and statistical analysis of RNA-seq data was performed in DESeq2 v2.11.40.8 to derive fold change values > 2 and adjusted p-values < 0.05. Quantification and statistical analysis of mass spectrometry data was performed in PEAKS DB to derive enrichment values > 2 and adjusted p-values < 0.001.
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