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Supplementary Figure S1 - RIL-seq analysis in C. crescentus. 

 
 
a Schematic representation of the RIL-seq workflow. C.crescentus WT and hfq::3xFLAG cells 
grown to OD660 of 1 in PYE were UV-crosslinked in vivo. After cell lysis, Hfq-bound RNAs were 
co-immunoprecipitated with 3xFLAG-Hfq using anti-FLAG antibodies conjugated to magnetic 
beads. Trimmed RNAs were ligated and purified. cDNA libraries were analysed by paired-end 
high-throughput sequencing. Reads were classified as single fragments with both reads 
mapping to one distinct genomic location or chimeric fragments with each read mapping to an 
independent site in the genome. Chimeric fragments represent potential interactions between 
transcripts. b Distribution of single and chimeric reads in RIL-seq samples of wild-type (WT) or 
3xFLAG::hfq (3xF-Hfq) cells. c Relative distribution of RNA classes in chimeric reads.  



Supplementary Figure S2 – RIL-seq chimera validation. 
 

 
a Expression of SisA C. crescentus ΔvanAB cells carrying either no plasmid (∅), empty control 
plasmid pBVMCS-6 (ctrl.) or pPvan-SisA. RNA was extracted from cells grown in PYE in the 
presence of vanillate to OD660 of 1.0 and analysed by Northern blot. 5S rRNA served as loading 
control. b Western blot analysis of gfp reporter fusions for CCNA_00338, CCNA_03263, 
CCNA_03444 and the gfp control construct in combination with either an empty control vector 
(pBVMCS-6; ctrl.) or the expression plasmid pPvan-SisA. c Regulation of a gfp control 
construct by SisA. GFP expression was quantified either by fluorescence intensity 
measurements or by Western blot analysis of total protein samples as described in Fig. 1e. 
Source data for this figure are provided in the Source Data file. 

 

  



Supplementary Figure S3 - Genomic location and conservation of sisA-D. 
 
 

 
 

a-d Genomic context for sisA-D in C. crescentus with annotations for neighbouring genes. 
Gene sizes and distances to flanking genes are indicated in bp. e Alignment of the sequences 
upstream of sisA-D in C. crescentus. Colour indicates full (red), partial (blue) or no (black) 
conservation. The TSS (+1) of the sRNAs is underlined. 

  



Supplementary Figure S4 - Expression of SisA-D family and CrfA in different media. 
 

 
 

a Northern blot analysis of SisA-D and CrfA expression over growth in different media. C. 
crescentus wild-type was grown in PYE, minimal medium supplemented with glucose (M2G), 
maltose (M2M) or xylose (M2X) as carbon source. Total RNA samples were collected over 
growth at OD660 of 0.2, 0.5, 1.0 and after over-night growth, respectively, and analysed by 
Northern blot. tmRNA served as loading control. b Quantification of absolute SisA-D and CrfA 
levels as analysed by Northern blot using dilution series of in vitro RNA of the respective sRNA. 
Colour gradient is displayed for log-transformed values. Source data are provided as a Source 
Data file. 

  



Supplementary Figure S5 – Conservation of the SisA-D sRNA family 

 

 
 

a Sequence alignment of the SisA, SisB, SisC and SisD sRNAs of C. crescentus. The 
conserved sequence stretch shared by all four sRNAs is highlighted in purple. The length of 
each sRNA is indicated at the end of each sequence. The predicted secondary structure of 
SisA is indicated above the alignment. b-e Base-pairing interaction between CrfA and SisA, 
SisB, SisC and SisD, respectively, as predicted based on RIL-seq analysis and the IntaRNA 
algorithm 1. Positions are numbered relative to the TSS and the shared sequence stretch of 
the SisA-D family is underlined purple. 

  



Supplementary Figure S6 - Mapping of CrfA footprint on SisA. 
 

 
In vitro structure probing of 5’-end labelled SisA sRNA (0.4 pmol) with RNase T1 (lanes 4-7), 
RNase III (lanes 8-11) and lead(II) (lanes 12-15) in the absence or presence (2 pmol) of purified 
Hfq protein and CrfA or CrfA-M2 sRNA (4 pmol), respectively. RNase T1 and alkaline (OH) 
ladders of SisA (lanes 2 and 3) were used to map cleavage fragments, and positions of 
mapped G-residues are marked relative to the TSS. The CrfA binding site indicated by CrfA 
footprints is marked with a yellow bar. Source data for this figure are provided as a Source 
Data file. 

 

  



Supplementary Figure S7 – Overexpression of CrfA, SisA and SisA-M2.  

 

 
   
a Expression of SisA and CrfA in C. crescentus ΔvanAB and ΔΔΔΔsisA-D ΔvanAB cells 
carrying either no plasmid (∅), empty control plasmid pBVMCS-6 (ctrl.), pPvan-SisA or pPvan-
CrfA (see also Fig. S2a). RNA was extracted from cells grown in PYE in the presence of 
vanillate to OD660 of 1.0 and analysed by Northern blot. 5S rRNA served as loading control. b 
Expression of SisA in E. coli MC4100 cells with C. crescentus Hfq carrying either no plasmid 
(∅), empty control plasmid pKP8-35 (ctrl.), pPBAD-SisA or pPBAD-SisA-M2. RNA was extracted 
from cells grown in LB in the presence of arabinose to OD600 of 1.0 and analysed by Northern 
blot. 5S rRNA served as loading control. c Regulation of a gfp control construct by CrfA or SisA 
in C. crescentus ΔvanAB and ΔΔΔΔsisA-D ΔvanAB. GFP expression was quantified by 
fluorescence intensity measurements. d Regulation of a gfp control construct by SisA or SisA-
M2 in E. coli MC4100 expressing C. crescentus Hfq. GFP expression was quantified by 
fluorescence intensity measurements. Source data for this figure are provided as a Source 
Data file. 

 

  



Supplementary Figure S8 – Pulse overexpression of SisA and CrfA.  

 

 
C. crescentus ΔvanAB or ΔsisA-D ΔvanAB carrying either an empty control vector (ctrl.; 
pBVMCS-6) or the expression plasmids pPvan-SisA or pPvan-CrfA were grown in biological 
triplicates in M2G to OD660 of 0.3. Total RNA was prepared from cells collected 15 min after 
addition of vanillate. Expression of SisA and CrfA was determined by Northern blot analysis. 
tmRNA served as loading control. Source data for this figure are provided as a Source Data 
file. 

  



Supplementary Figure S9 - SisA target validation. 
 

 
 

a C. crescentus ΔvanAB ΔsisA-D cells carrying the indicated gfp reporter fusion in combination 
with either an empty control vector (pBVMCS-6; ctrl.) or the expression plasmid pPvan-SisA or 
pPvan-CrfA, respectively, were grown over-night in the presence of vanillate. GFP expression 
was quantified either by fluorescence intensity measurements (CCNA_03263; hppA) or by 
Western blot analysis (CCNA_03444; CCNA_00338) of total protein samples as described in 
Fig. 1. b Western blot analysis of total protein samples collected as described in a. GroEL was 
used as loading control. GFP expression of the gfp control was quantified as described in Fig. 
1. c-f Base-pairing interaction between SisA and the indicated target mRNA as predicted 
based on RIL-seq analysis and the IntaRNA algorithm 1. Nucleotide positions in the sRNA are 
numbered relative to the TSS, in the CCNA_03574 mRNA relative to the start codon 
(underlined). The conserved sequence stretch of the SisA-D family is marked in purple. Source 
data for this figure are provided as a Source Data file. 



Supplementary Figure S10 - CrfA-dependent modulation of SisA target genes during 
carbon starvation. 
 

 
 

a SisA target gene mRNA levels of hppA and CCNA_00338 during starvation were quantified 
by qRT-PCR on total RNA collected from C. crescentus wild-type or ΔcrfA grown as described 
in Fig. 6a. Transcript levels were calculated relative to samples collected at 0 min; error bars 
indicate standard deviation of three biological replicates. b Protein levels of HppA during 
starvation were analysed by Western blot using total protein samples collected from C. 
crescentus wild-type or ΔcrfA grown as described in Fig. 6a. c Protein levels were quantified 
relative to the protein abundance prior to starvation in the wild-type; error bars indicate 
standard deviation of three biological replicates. Source data underlying this figure are 
provided as a Source Data file.



Supplementary Table S3 – Oligonucleotides 

oligo ID sequence 5’ to 3’ description 

KFO-0007 GCACGGCGTCACACTTTGCT sequencing of plasmids with backbone 
pBAD 

KFO-0008 GACCACCGCGCTACTGCC sequencing of plasmids with backbone 
pBAD 

KFO-0054 CCCACATGTTAGCGCTACCAAG sequencing of plasmids with backbone 
pXGFPC-4 

KFO-0059 CGAATTCGTGGATCCAGATATC amplification of pNPTs138 

KFO-0060 CTTCGGCCGTGACGCGTCT amplification of pNPTs138 

KFO-0113 CAGGGGGACTTAACGACCGAGTTC oligo probe for 5S ribosomal RNA 

KFO-0141 GTTTTTCTAGATATGGGGACTGGGCCCCG construction of plasmid pKF348-1 

KFO-0144 GGATCCAATCTTGATCGTAAT amplification of pBVMCS-6 

KFO-0145 P~GTGAGGCGGCGCTGCCG construction of plasmid pKF348-1 

KFO-0169 GATATCTGGATCCACGAATTCGCCGCGCTCGCGCTCCTGGTC construction of plasmid pKF357-5 

KFO-0170 ATGGGGACTGGGCCCCGGTTAGAGTGCGGCGCAAAATTAG construction of plasmid pKF357-5 

KFO-0171 CTAATTTTGCGCCGCACTCTAACCGGGGCCCAGTCCCCAT construction of plasmid pKF357-5 

KFO-0172 AGACGCGTCACGGCCGAAGCGACGGGCGGCAGGGCGA construction of plasmid pKF357-5 

KFO-0177 GATATCTGGATCCACGAATTCGGCGAAGGTCAGCGCCCGGTC construction of plasmid pKF359-3 

KFO-0178 GCAGTCTAAGCCCCAGATCGTAGCGCTAACACAGGTCCAG construction of plasmid pKF359-3 

KFO-0179 CTGGACCTGTGTTAGCGCTACGATCTGGGGCTTAGACTGC construction of plasmid pKF359-3 

KFO-0180 AGACGCGTCACGGCCGAAGACATCATCGGCGAGGCCAGC construction of plasmid pKF359-3 

KFO-0198  TCCACTAGTTCTAGAGCGGC  amplification of pBVMCS-6 

KFO-0315 TCCAGACCTACCAGTTCTTCAC qRT oligo for rsaA (control) 

KFO-0316 CCTGAGCGAACTTCGAGTAGTA qRT oligo for rsaA (control) 

KFO-0359 ACCCGCCAGGTGAACAGTC sequencing of plasmids with backbone 
pGFPC-2 

KFO-0513 GTTTTTTTTTTAATACGACTCACTATAGGTGAGGCGGCGCTGCC amplification of SisA DNA template for 
T7 in vitro transcription 

KFO-0514 AAAAAAAAGCCCGGCGAAACCG amplification of SisA DNA template for 
T7 in vitro transcription 

KFO-0554 GTCTAGTCTCTCATGCCGC oligo probe for RusT RNA 

KFO-0563 GTTTTTTTTTTAATACGACTCACTATAGGTGAGGCGCCGAGCGC amplification of SisD DNA template for 
T7 in vitro transcription 

KFO-0564 AAAAAGAAAGCCCGGCCATG amplification of SisD DNA template for 
T7 in vitro transcription 

KFO-0565 GTTTTTTTTTTAATACGACTCACTATAGGTGAGGCTGAGAGCCTCT amplification of SisC DNA template for 
T7 in vitro transcription 

KFO-0566 AAAGAAAAGCCCGGCGAAAAG amplification of SisC DNA template for 
T7 in vitro transcription 

KFO-0567 GTTTTTTTTTTAATACGACTCACTATAGGAGCCCTTTCGGGCGTTTC amplification of SisB DNA template for 
T7 in vitro transcription 

KFO-0568 AAAAGAACGGCCGCCCTC amplification of SisB DNA template for 
T7 in vitro transcription 

KFO-0572 ACCGTCTCCCGATCTACTTGACCTCGCCTTGAC construction of plasmid pKF655-5 

KFO-0573 GCGAGGTCAAGTAGATCGGGAGACGGTTCGAC construction of plasmid pKF655-5 

KFO-0579 GGGCCAGTTCATTAGGGAGG oligo probe for SisA RNA 

KFO-0580 GACCATGATTAGGCGAAGCTACGT sequencing of plasmids with backbone 
pNTPS138 

KFO-0581 TGTGCTGCAAGGCGATTAAGTTGG sequencing of plasmids with backbone 
pNTPS138 



KFO-0635 CCTAGGACTGAGCTAGCTGTCAAAAGCTTATATAAAAACTGTTG construction of plasmid pKF774-1 

KFO-0636 CAATTCCCCTGCTCGCGCAGGCTGG construction of plasmid pKF649-2 

KFO-0637 ATCAGCTTAGTAAAGCCCTCGCTAG construction of plasmid pKF649-2 

KFO-0668 GTTTTTCTAGAACACCAAACCCGCCGCGG construction of plasmid pKF480-7 

KFO-0684 CTTAGTCTAGATTGACAGCTAGCTCAGTC construction of plasmid pKF777-2 

KFO-0712 P~GCAAGGACGAAACGAGCC construction of plasmid pKF480-7 

KFO-0937 GTTTTTTTTAATACGACTCACTATAGGGAGGCAAGGACGAAACGAGCC amplification of CrfA DNA template for 
T7 in vitro transcription 

KFO-0938 ACACCAAACCCGCCGCGG amplification of CrfA DNA template for 
T7 in vitro transcription 

KFO-1019 GGGAATTCAATGTCGCAAACTC qRT oligo for CCNA_03263 

KFO-1020 GATGACGGTCGTGTTCTGTT qRT oligo for CCNA_03263 

KFO-1196 CTAGCGAGGGCTTTACTAAGCTGATTTAGAGTGCGGCGCAAAATTAG construction of plasmid pKF649-2 

KFO-1197 CCAGCCTGCGCGAGCAGGGGAATTGCCGGGGCCCAGTCCCCAT construction of plasmid pKF649-2 

KFO-1202 GATATCTGGATCCACGAATTCGAAGTCGCCCATCGCCAGC construction of plasmid pKF655-5 

KFO-1203 AGACGCGTCACGGCCGAAGTCGCGATGCGTCTCTGATC construction of plasmid pKF655-5 

KFO-1236 GATATCTGGATCCACGAAGCCGTGGTCGGAGGCTCTGC construction of plasmid pKF654-5 

KFO-1237 TCGAGCGCGAACGCCAAGAGCCGCCTTGAA construction of plasmid pKF654-5 

KFO-1238 TTCAAGGCGGCTCTTGGCGTTCGCGCTCGA construction of plasmid pKF654-5 

KFO-1239 AGACGCGTCACGGCCGAACAAGGAGAACATCCTCGTCAACG construction of plasmid pKF654-5 

KFO-1280 CTTTTGAATTCATGACACTGTTCCGGGTGTCATTT construction of plasmid pKF656-1 

KFO-1281 CTTTTGGTACCGGCGCCGTACAGCACCGC construction of plasmid pKF656-1 

KFO-1282 CTTTTGAATTCGCGTCGGGAGTGGCAACT construction of plasmid pKF657-2 

KFO-1283 CTTTTGGTACCAGAGAGCGCGCTGGCGCC construction of plasmid pKF657-2 

KFO-1284 CTTTTGAATTCATCCATTCGAACACTCGTTCGGCG construction of plasmid pKF658-2 

KFO-1285 CTTTTGGTACCGCCAAGACCGGCGAGGAC construction of plasmid pKF658-2 

KFO-1298 TCTCTGGTGGGCTCGTTTCGTCCTTGCAGT oligo probe for CrfA RNA 

KFO-1306 TTTCTTCGGAAACGCCCGCCTAGATCG construction of plasmid pKF666-1 and 
pKF769-1 

KFO-1307 TTTCCGAAGAAACGCCGAAGAACGGGAG construction of plasmid pKF666-1 and 
pKF769-1 

KFO-1308 GATATCTGGATCCACGAATTCGTGATCCTGAAGAGCCAGGC construction of plasmid pKF667-1 

KFO-1309 CTAGCGAGGGCTTTACTAAGCTGATTGACGGTGTCAACGCAGCC construction of plasmid pKF667-1 

KFO-1310 CCAGCCTGCGCGAGCAGGGGAATTGCACAAATTTGACGGAAGAGTC construction of plasmid pKF667-1 

KFO-1311 AGACGCGTCACGGCCGAAGTGGTCTGGGTGGCGCTG construction of plasmid pKF667-1 

KFO-1371 GAGATACTGAGCACATGCATGCGTCGGGAGTGGCAACT construction of plasmid pKF682-1 

KFO-1372 CCAGCGGATCCGCTAGCAGAGAGCGCGCTGGCGCC construction of plasmid pKF682-1 

KFO-1399 CTTTTGAATTCAACAGCGTTAGGGAGCGCAT construction of plasmid pKF691-1 

KFO-1400 CTTTTGGTACCGAAGACGTCGCCGAAGCG construction of plasmid pKF691-1 

KFO-1418 GAGAAGAGGGCGGCCGAGTCATTGGGAGGA oligo probe for SisB RNA 

KFO-1419 CGAAAAGCCGGGCTGAAATAAGTAGGGAGGA oligo probe for SisC RNA 

KFO-1420 ATGAAGACCGGGCTACAAAGTCATAGGGAG oligo probe for SisD RNA 



KFO-1453 CGGCGAACTCTTCAGCGAAGTTATCGTTCGC oligo probe for tmRNA 

KFO-1694 CTGGGCCCTGTTTCACAAATTTGACGGAAGAGTC construction of plasmid pKF767-2 

KFO-1695 CGTTGACACCGTCACGAATTTGACGTTTCTACACA construction of plasmid pKF767-2 

KFO-1696 CACAAATTTGACGGAAACAGGGCCCAGATACA construction of plasmid pKF767-2 

KFO-1721 AACGTCAAATTCGTGACGGTGTCAACGCAGCC construction of plasmid pKF767-2 

KFO-1780 CAGTCCTAGGTATAATGCTAGCGCAAGGACGAAACGAGC construction of plasmid pKF774-1 

KFO-1781 GTTTTCATATGACACCAAACCCGCCGC construction of plasmid pKF777-2 

KFO-2133 CTTTTGAATTCACTGAGGGGAACCAGTGATG construction of plasmid pKF829-1 

KFO-2135 CTTTTGGTACCGGTGGCCGTGAACTGGTAG construction of plasmid pKF829-1 

KFO-2432 GCTGCTGCCTTCTCTGTATT qRT oligo for zwf 

KFO-2433 GTCTTCCTCACTGGTGATGTTC qRT oligo for zwf 

KFO-2495 TTTCCTGGGTAATGAACTGGCCCGGCG construction of plasmid pKF881-1 

KFO-2496 TCATTACCCAGGAAACGCCCAGGAAGG construction of plasmid pKF881-1 

KFO-2497 GTTTCGCCCAGGAAACGCCCGCCTAGA construction of plasmid pKF882-1 

KFO-2498 GTTTCCTGGGCGAAACGCCGAAGAACGG construction of plasmid pKF882-1 

KFO-2516 GTGATCGGCGGCTTCTATT qRT oligo for CCNA_03574 

KFO-2517 GCTTGCCGACCGTATAGTT qRT oligo for CCNA_03574 

KFO-2518 GCACGTACGGCAGCTATAAT qRT oligo for CCNA_00338 

KFO-2519 CATAGGCCAGACGGAAGAAC qRT oligo for CCNA_00338 

KFO-2522 GTGCAGACAGCGAGTCTAATG qRT oligo for hppA 

KFO-2523 CCGGTTGCTCCCAAGATTT qRT oligo for hppA 

KFO-2526 CACCGCCAATCCATACGAT qRT oligo for CCNA_03444 

KFO-2527 GAATAGTTCGTGCCGTCCTT qRT oligo for CCNA_03444 

KFO-2530 GATATCTGGATCCACGAATTCGCGTCGAGGCCGAACTGACCG construction of plasmid pKF891-1 

KFO-2531 TTGTAGTCGATGTCGTGGTCCTTGTAGTCGCCGTCGTGGTCCTTGTAGTCGAA
CGACTTCCTGACCGTCA construction of plasmid pKF891-1 

KFO-2532 ACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTAGTAAGG
GTGGACAGCCTGGAA construction of plasmid pKF891-1 

KFO-2533 AGACGCGTCACGGCCGAAGGTCAGCACGGGAAAGGGGA construction of plasmid pKF891-1 

KFO-2534 GATATCTGGATCCACGAATTCGCCAAGCTGAGCGCGAACCTC construction of plasmid pKF890-1 

KFO-2535 TTGTAGTCGATGTCGTGGTCCTTGTAGTCGCCGTCGTGGTCCTTGTAGTCGAA
GGCCACCTCGATCGAAG construction of plasmid pKF890-1 

KFO-2536 ACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTAGTAATCT
AGGCGATAGCTGCTCGG construction of plasmid pKF890-1 

KFO-2537 AGACGCGTCACGGCCGAAGCGAAGGAGTAAACCGCCAGC construction of plasmid pKF890-1 

KFO-2542 GATATCTGGATCCACGAATTCGCCTATCAAGGCTTCCTGGCG construction of plasmid pKF892-1 

KFO-2543 TTGTAGTCGATGTCGTGGTCCTTGTAGTCGCCGTCGTGGTCCTTGTAGTCCCA
GGACTTGGTGATCGCGA construction of plasmid pKF892-1 

KFO-2544 ACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTAGTAAACC
CCAGGACGAGCGCCTCG construction of plasmid pKF892-1 

KFO-2545 AGACGCGTCACGGCCGAAGCGACATAGGCGGTGCGGAAG construction of plasmid pKF892-1 

KFO-2559 GAAACCGCCGGGCCAGTTCATT oligo probe for SisA-M1 and SisA-M2 
RNA variants 

KFO-2562 GATATCTGGATCCACGAATTGGTCATCCAGAGCGGCTTCA construction of plasmid pKF923-1 

KFO-2563 TTGTAGTCGATGTCGTGGTCCTTGTAGTCGCCGTCGTGGTCCTTGTAGTCGAA
CTTCGAGCGCAGGGTCA construction of plasmid pKF923-1 



KFO-2564 ACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTAGTTCTGC
CGGGAGGGGGACCG construction of plasmid pKF923-1 

KFO-2565 AGACGCGTCACGGCCGAAGGGCAAGCTGCGGTCACGGCC construction of plasmid pKF923-1 

KFO-2566 GATATCTGGATCCACGAATCGAGTCGGTCGTCGCCGAG construction of plasmid pKF918-1 

KFO-2567 TTGTAGTCGATGTCGTGGTCCTTGTAGTCGCCGTCGTGGTCCTTGTAGTCGAC
GCCGTGGGCCAGGACCG construction of plasmid pKF918-1 

KFO-2568 ACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTAGTCTTTC
AGAGGGCCAGTCAT construction of plasmid pKF918-1 

KFO-2569 AGACGCGTCACGGCCGAAGCGAAGGGCTGAAGATCTTTC construction of plasmid pKF918-1 

KFO-2643 CGCAACTCTCTACTGTTTCTCCGTGAGGCGGCGCTGCC construction of plasmid pKF1014-1 

KFO-2644 GTTCTGATTTAATCTAGAAAAAAAAGCCCGGCGAAACC construction of plasmid pKF1014-1 

KFO-2814 CTTTTGAATTCAACCAAAGGTCCGACAAGGA construction of plasmid pKF971-1 

KFO-2816 CTTTTGGTACCGACCTTCCCGCCGTCC construction of plasmid pKF971-1 

KFO-2951 AGGGAGCAAATCATGACCATCGTGTCGTC construction of plasmid pKF999-1 

KFO-2952 TGATTTGCTCCCTGGTGTTTTTGGCG construction of plasmid pKF999-1 

KFO-2957 CTTTTGAATTCGCGTGAGATTCCGGCCG construction of plasmid pKF1000-1 

KFO-2958 CTTTTGGTACCCGGCAGCAGCACGCCC construction of plasmid pKF1000-1 

KFO-2959 CTTTTGAATTCGTTTAACGAACGAGAGCGCC construction of plasmid pKF1001-1 

KFO-2960 CTTTTGGTACCGTCGATGAGGGCGTCGAA construction of plasmid pKF1001-1 

KFO-2983 GCGTTTGCTCCCTAATGAACTGGCCC construction of plasmid pKF1022-1 

KFO-2984 AGGGAGCAAACGCCCAGGAAGGGCA construction of plasmid pKF1022-1 

KFO-2985 CTTTTGAATTCGCGAAAAGCGGACGTAACCG construction of plasmid pKF989-1 

KFO-2986 CTTTTGGTACCCTGACCGGACGATTTTTCGCC construction of plasmid pKF989-1 

KPO-0196 GGAGAAACAGTAGAGAGTTGCG amplification of pKP8-35 

KPO-0411 CTAGATTAAATCAGAAC amplification of pKP8-35 

KPO-1702 ATGCATGTGCTCAGTATCTCTATC amplification of pXG10sf 

KPO-2372 CAGGTAGTTTTCCAGTAGTGC sequencing of plasmids with backbone 
pXG10sf 

KPO-3071 TTCCGCTTCCTCGCTCAC sequencing of plasmids with backbone 
pXG10sf 

KPO-7614 CCTAGCGGATCCGCTGGC amplification of pXG10sf 

M13fwd GTAAAACGACGGCCAGT sequencing of plasmids with backbone 
pBVMCS-6 and pXGFPC-4 

23S-1 [Btn]ACCTTTCCCTCACGGTACTGGTTCGCTATCGGTCA oligo for 23S rRNA depletion #1 

23S-2 [Btn]AGTCGCTGGCTCATTATACAAAAGGTACGCCGTCACC oligo for 23S rRNA depletion #2 

23S-3 [Btn]TCGGGGAGAACCAGCTATCTCCGGGTTTGATTGGC oligo for 23S rRNA depletion #3 

23S-4 [Btn]GTGGCTGCTTCTAAGCCAACATCCTG oligo for 23S rRNA depletion #4 

23S-5 [Btn]GGGTACAGGAATATTAACCTGATTTCCATCGACTACGCC oligo for 23S rRNA depletion #5 

23S-6 [Btn]CACCTGTGTCGGTTTGGGGTACGGT oligo for 23S rRNA depletion #6 

23S-7 [Btn]TCGTGCGGGTCGGAACTTACCCGACAAG oligo for 23S rRNA depletion #7 

23S-8 [Btn]GAGCCGACATCGAGGTGCCAAACA oligo for 23S rRNA depletion #8 

23S-9 [Btn]CGGCGGATAGGGACCGAACTGTCTCACGAC oligo for 23S rRNA depletion #9 

16S-1 [Btn]CCGCTCGACTTGCATGTGTTAAGCATGCCGACAGCGTTCG oligo for 16S rRNA depletion #1 

16S-2 [Btn]CCCATTGTGCAAGATTCCCTACTGCTGCCTCCCGT oligo for 16S rRNA depletion #2 



16S-3 [Btn]ACCGCGGCTGCTGGCACGGAGT oligo for 16S rRNA depletion #3 

16S-4 [Btn]ACGGCGTGGACTACCAGGGTAT oligo for 16S rRNA depletion #4 

16S-5 [Btn]TCCACATGCTCCACCGCTTGTGCGGGCCCCCG oligo for 16S rRNA depletion #5 

16S-6 [Btn]ACCCAACATCTCACAACACGAGCTGACGACA oligo for 16S rRNA depletion #6 

16S-7 [Btn]GGGCAGTGTGTACAAGGCCCGGGA oligo for 16S rRNA depletion #7 

16S-8 [Btn]AAGGAGGTGATCCAGCCGCAG oligo for 16S rRNA depletion #8 

23S-GN1 [Btn]CACGTCCTTCATCGCCTTTTACTGCCAAGGCATCC oligo for 23S rRNA depletion Gram Neg 
#1 

23S-GN2 [Btn]CCACACCCGGCCTATCAACGTGGTGGTCTTCGACG oligo for 23S rRNA depletion Gram Neg 
#2 

Cc5S-1 [Btn]CCGAGTTCGGAATGGGATCGGGTGGG oligo for C. crescentus 5S rRNA 
depletion #1 

Cc5S-2 [Btn]CTTGAGACGAAGTACCATTGGCCCAGGG oligo for C. crescentus 5S rRNA 
depletion #2 

 

 

  



Supplementary Table S4 – Plasmids 

plasmid ID description backbone/marker reference 

pBVMCS-6 empty vector pBVMCS-6/CmR 2 

pXGFPC-4 empty vector pXGFPC-4/GentR 2 

pNPTS138 empty vector pNPTS138/KanR M. R. Alley, 
unpublished 

pXG10sf empty vector pXG10sf/CmR 3 

pKF348-1 expression of sisA under control of the van promotor (Pvan) pBVMCS-6/CmR 4 

pKF357-5 allelic replacement of sisA pNPTS138/KanR this study 

pKF359-3 allelic replacement of sisD pNPTS138/KanR this study 

pKF384-1 expression of gfp under control of the rsaA promoter; integration into rsaA 
locus pGFPC-2/KanR 5 

pKF385-2 
expression of rsaA::gfp translational fusion (up to +45 of rsaA relative to 
the translational start site) under control of the rsaA promoter; integration 
into rsaA locus 

pGFPC-2/KanR 5 

pKF480-7 expression of crfA under control of the van promotor (Pvan) pBVMCS-6/CmR 4 

pKF485-1 empty vector, integration upstream of the xylX locus pXGFPC-4/GentR this study 

pKF494-2 

expression of CCNA_03263::gfp translational fusion (-116 to +60 of 
CCNA_03263 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
0715/KFO-0716 

pGFPC-2/KanR 6 

pKF546-1 

expression of CCNA_00338::gfp translational fusion (-94 to +60 of 
CCNA_00338 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
0926/KFO-0927 

pGFPC-2/KanR 6 

pKF649-2 allelic replacement of sisA with omega cassette (StrepR/SpecR) pNPTS138/KanR this study 

pKF654-5 allelic replacement of sisC pNPTS138/KanR this study 

pKF655-5 allelic replacement of sisB pNPTS138/KanR this study 

pKF656-1 
expression of hppA::gfp translational fusion (-155 to +60 of hppA relative 
to the translational start site) under control of the rsaA promotor, 
integration into rsaA locus; insert amplified with KFO-1280/KFO-1281 

pGFPC-2/KanR this study 

pKF657-2 

expression of CCNA_03574::gfp translational fusion (-50 to +60 of 
CCNA_03574 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
1282/KFO-1283 

pGFPC-2/KanR this study 

pKF658-2 

expression of CCNA_03444::gfp translational fusion (-85 to +60 of 
CCNA_03444 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
1284/KFO-1285 

pGFPC-2/KanR this study 

pKF666-1 expression of crfA-M2 under control of the van promotor (Pvan) pBVMCS-6/CmR this study 

pKF667-1 allelic replacement of crfA with omega cassette (StrepR/SpecR) pNPTS138/KanR this study 

pKF682-1 

expression of CCNA_03574::gfp translational fusion (-52 to +60 of 
CCNA_03574 relative to the translational start site) under control of the 
constitutive PLtetO-1 promotor in E. coli; insert amplified with KFO-
1282/KFO-1283 

pXG10sf/CmR this study 

pKF691-1 

expression of CCNA_02357::gfp translational fusion (-21 to +60 of 
CCNA_02357 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
1399/KFO-1400 

pGFPC-2/KanR this study 

pKF767-2 allelic replacement of crfA with crfA, template plasmid for pKF769-1 pNPTS138/KanR this study 

pKF769-1 allelic replacement of crfA with crfA-M2  pNPTS138/KanR this study 

pKF774-1 expression of crfA under control of the constitutive promotor J23119 
(Pconst) pBVMCS-6/CmR this study 

pKF777-2 expression of crfA under control of the constitutive promotor J23119 
(Pconst), integration upstream of the xylX locus pXGFPC-4/GentR this study 

pKF829-1 
expression of xylX::gfp translational fusion (-62 to +60 of xylX relative to 
the translational start site) under control of the rsaA promotor, integration 
into rsaA locus; insert amplified with KFO-2133/KFO-2135 

pGFPC-2/KanR this study 

pKF881-1 expression of sisA-M1 under control of the van promotor (Pvan) pBVMCS-6/CmR this study 



pKF882-1 expression of crfA-M1 under control of the van promotor (Pvan) pBVMCS-6/CmR this study 

pKF890-1 chromosomal integration of 3XFLAG at CCNA_00338 C-terminus via 
allelic replacement pNPTS138/KanR this study 

pKF891-1 chromosomal integration of 3XFLAG at CCNA_03574 C-terminus via 
allelic replacement pNPTS138/KanR this study 

pKF892-1 chromosomal integration of 3XFLAG at CCNA_03263 C-terminus via 
allelic replacement pNPTS138/KanR this study 

pKF918-1 chromosomal integration of 3XFLAG at CCNA_01425 C-terminus via 
allelic replacement pNPTS138/KanR this study 

pKF923-1 chromosomal integration of 3XFLAG at CCNA_03444 C-terminus via 
allelic replacement pNPTS138/KanR this study 

pKF971-1 

expression of CCNA_00857::gfp translational fusion (-67 to +60 of 
CCNA_00857 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
2814/KFO-2816 

pGFPC-2/KanR this study 

pKF989-1 

expression of CCNA_00543::gfp translational fusion (-35 to +60 of 
CCNA_00543 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
2985/KFO-2986 

pGFPC-2/KanR this study 

pKF999-1 

expression of CCNA_03574-M1::gfp translational fusion (-52 to +60 of 
CCNA_03574 relative to the translational start site, SNE G-6C) under 
control of the constitutive PLtetO-1 promotor in E. coli; pKF682-1 amplified 
with KFO-2951/KFO-2952 to introduce SNE 

pXG10sf/CmR this study 

pKF1000-1 

expression of CCNA_02914::gfp translational fusion (-70 to +60 of 
CCNA_02914 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
2957/KFO-2958 

pGFPC-2/KanR this study 

pKF1001-1 

expression of CCNA_01807::gfp translational fusion (-48 to +60 of 
CCNA_01807 relative to the translational start site) under control of the 
rsaA promotor, integration into rsaA locus; insert amplified with KFO-
2959/KFO-2960 

pGFPC-2/KanR this study 

pKF1014-1 expression of sisA under control of the inducible promotor PBAD in E. coli pBAD5A/AmpR this study 

pKF1022-1 expression of sisA-M2 under control of the inducible promotor PBAD in E. 
coli pBAD5A/AmpR this study 

pKP8-35 pBAD control plasmid pBAD5A/AmpR 7 

 

  



Supplementary Table S5 – Bacterial strains 

strain stock name bacterium genotype/relevant markers source/reference 

wild type KFS-0006 C. crescentus NA1000  laboratory stock 

∆vanAB KFS-0058 C. crescentus NA1000 ∆vanAB 5 

3XFLAG::hfq KFS-0344 C. crescentus NA1000 3XFLAG::hfq 5 

 KFS-0537 C. crescentus NA1000 ΔsisD ∆vanAB this study 

∆hfq KFS-0570 C. crescentus NA1000 ∆hfq::TetR 8 

∆hfq ∆vanAB KFS-0916 C. crescentus NA1000 ∆hfq::TetR ∆vanAB  this study 

 KFS-1496 C. crescentus NA1000 ΔsisB ΔsisD ∆vanAB this study 

 KFS-1506 C. crescentus NA1000 ΔsisB ΔsisC ΔsisD ∆vanAB this study 

 KFS-1508 C. crescentus NA1000 ΔcrfA::Ω ∆vanAB this study 

ΔcrfA KFS-1547 C. crescentus NA1000 ΔcrfA::Ω this study 

ΔsisA-D ∆vanAB KFS-1707 C. crescentus NA1000 ΔsisA::Ω ΔsisB ΔsisC ΔsisD ∆vanAB this study 

 KFS-1737 C. crescentus NA1000 crfA-M2 this study 

ΔsisA::Ω ∆vanAB KFS-1741 C. crescentus NA1000 ΔsisA::Ω ∆vanAB this study 

 KFS-1758 C. crescentus NA1000 ΔsisA::Ω ΔsisB ΔsisC ΔsisD ∆vanAB xylX::pKF485-1 this study 

∆vanAB ΔsisA-D Pconst-crfA KFS-1759 C. crescentus NA1000 ΔsisA::Ω ΔsisB ΔsisC ΔsisD ∆vanAB xylX::pKF777-2 this study 

 KFS-2108 C. crescentus NA1000 CCNA_03574::3xFLAG this study 

Δhfq ∆vanAB ΔsisA-D Pconst-crfA KFS-2111 C. crescentus NA1000 ∆hfq::TetR ΔsisA::Ω ΔsisB ΔsisC ΔsisD ∆vanAB xylX::pKF777-2 this study 

 KFS-2113 C. crescentus NA1000 CCNA_00338::3xFLAG this study 

 KFS-2114 C. crescentus NA1000 CCNA_03263::3xFLAG this study 

 KFS-2126 C. crescentus NA1000 ΔcrfA::Ω CCNA_03574::3xFLAG this study 

 KFS-2127 C. crescentus NA1000 ΔcrfA::Ω CCNA_00338::3xFLAG this study 

 KFS-2128 C. crescentus NA1000 ΔcrfA::Ω CCNA_03263::3xFLAG this study 



 KFS-2209 C. crescentus NA1000 CCNA_01425::3xFLAG this study 

 KFS-2221 C. crescentus NA1000 ΔcrfA::Ω CCNA_01425::3xFLAG this study 

 KFS-2229 C. crescentus NA1000 CCNA_03444::3xFLAG this study 

 KFS-2238 C. crescentus NA1000 ΔcrfA::Ω CCNA_03444::3xFLAG this study 

E. coli TOP10 KFS-0088 E. coli F- mcrA Δ(mrr-hsdRMS-mcrBC) Φ80lacZΔM15 ΔlacX74 recA1 araD139 Δ(ara-
leu)7697 galU galK rpsL endA1 nupG λ-  Invitrogen 

E. coli MC4100 Cchfq KFS-0706 E. coli MC4100 Phfq::CChfq 9 
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