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Supplementary Table 1. List of primers.  

 

Name   Sequence 

Hfq-His expression plasmid 

ymaH-NcoI   5′- CGAACCATGGAACCGATTAATA -3′ 

ymaH-BglII   5′- TTTTAGATCTTTCGAGTTCAAGCTG -3′ 

 

Site-directed mutagenesis  

Y_F24A_s   5′- GAAAATACGTATGTCACTGTTGCTTTGCTGAACGGCTTTC -3′  

Y_F24A_a   5′- GAAAGCCGTTCAGCAAAGCAACAGTGACATACGTATTTTC -3′ 

Y_F29A_s   5′- CTGTTTTTTTGCTGAACGGCGCTCAGTTGCGGGGCCAG -3′  

Y_F29A_a   5′- CTGGCCCCGCAACTGAGCGCCGTTCAGCAAAAAAACAG -3′ 

Y_Q30A_s   5′- CTGTTTTTTTGCTGAACGGCTTTGCGTTGCGGGGCCAG -3′  

Y_Q30A_a   5′- CTGGCCCCGCAACGCAAAGCCGTTCAGCAAAAAAACAG -3′ 

Y_R32A_s   5′- GAACGGCTTTCAGTTGGCGGGCCAGGTGAAAGG -3′  

Y_R32A_a   5′- CCTTTCACCTGGCCCGCCAACTGAAAGCCGTTC -3′ 

Y_N40A_s   5′- GTGAAAGGCTTTGATGCCTTTACCGTATTGTTGGAATCGG -3′ 

Y_N40A_a   5′- CCGATTCCAACAATACGGTAAAGGCATCAAAGCCTTTCAC -3′ 

Y_F41A_s   5′- GTGAAAGGCTTTGATAACGCTACCGTATTGTTGGAATCGG -3′ 

Y_F41A_a   5′- CCGATTCCAACAATACGGTAGCGTTATCAAAGCCTTTCAC -3′ 

Y_K56A_s   5′- CAGCAGCTTATATATGCACATGCGATCTCAACGTTTGCG -3′  

Y_K56A_a   5′- CGCAAACGTTGAGATCGCATGTGCATATATAAGCTGCTG -3′ 

Y_H57A_s   5′- GCAGCAGCTTATATATAAAGCTGCGATCTCAACGTTTGCG -3′  

Y_H57A_a   5′- CGCAAACGTTGAGATCGCAGCTTTATATATAAGCTGCTGC -3′ 

 

In vitro transcription plasmid 

FM-49m30Nwt-F  5′- AATTCTAGAGAGAGATTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30Nwt-R  5′- AGCTTTAGCCGCGGACAGGATCTAATCTCTCTCTAG -3′ 

FM-49m30N1-F  5′- AATTCTAGAGAGACCTTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30N1-R  5′- AGCTTTAGCCGCGGACAGGATCTAAGGTCTCTCTAG -3′ 

FM-49m30N2-F  5′- AATTCTAGAGACCCCTTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30N2-R  5′- AGCTTTAGCCGCGGACAGGATCTAAGGGGTCTCTAG -3′ 

FM-49m30N3-F  5′- AATTCTAGACCCCCCTTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30N3-R  5′- AGCTTTAGCCGCGGACAGGATCTAAGGGGGGTCTAG -3′ 

FM-49m30NwtTA-F  5′- AATTCTAGAGATAGATTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30NwtTA-R  5′- AGCTTTAGCCGCGGACAGGATCTAATCTATCTCTAG -3′ 

FM-49m30NwtAA-F  5′- AATTCTAGAGAAAGATTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30NwtAA-R  5′- AGCTTTAGCCGCGGACAGGATCTAATCTTTCTCTAG -3′ 

FM-49m30NwtCA-F  5′- AATTCTAGAGACAGATTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30NwtCA-R  5′- AGCTTTAGCCGCGGACAGGATCTAATCTGTCTCTAG -3′ 

FM-49m30NwtGGA-F 5′- AATTCTAGAGAGGAGATTAGATCCTGTCCGCGGCTAA -3′ 

FM-49m30NwtGGA-R 5′- AGCTTTAGCCGCGGACAGGATCTAATCTCCTCTCTAG -3′ 
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Supplementary Figure 1. In vitro selection of RNA aptamers that bind to BsHfq.  
(A) Random sequence regions of clones isolated from SELEX round 9 pool.   Individual clones are named left of sequences.  
Sequences of AG repeats are indicated by underline.  (B) EMSA of RNA aptamers binding with BsHfq.  32P-RNA (60,000 
cpm) was incubated in the absence (-) or presence (+) of 12 pmol BsHfq-His.  Mixture of SELEX sequences after round 9 
indicated as mix9m.
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Supplementary Figure 2.  Secondary structure models of aptamers with binding affinity for BsHfq.  
(A) m7f (∆G = -8.6 kcal/mol, calculated by MFOLD), (B) m9f (-9.9 kcal/mol), (C) m12f (-15.5 kcal/mol), 
(D) m20f (-15.3 kcal/mol), (E) m32f (-3.4 kcal/mol), (F) m40f (-14.3 kcal/mol), (G) m48f (-16.5 kcal/mol) 
and (H) m49f (-15.1 kcal/mol).  Structures were derived using MFOLD program (41).  Only most stable 
predicted structures are shown.  Nucleotides comprising AG repeats are highlighted in bold type.  
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-- AE S Q LNTVRK KISLTI LINGVKLTGVVTS DN CVLLRR HS-QLVYKHAISTIMP P Q FESEE AA------------------------
- SE SQ VQD LNHVRKSK PVTV LVNGVKLQGIITW DN SVLLRR HT-QLVYKHAISTVMP APIQ FDATK E DL RDT AY D ------------
-- SSK QMLQD LNILRKEHVPVSIYLVNGIKLQGQVES DQYVVLLKNT-VT-QMVYKHAISTVVPARPVN HEH AQKQEQAQD -----------------
-- TAKGQMLQDP LNALRKEHVPVSIYLVNGIKLQGQVES DQYVVLLRNTSVT-QMVYKHAISTIVPARSVN QHENR QAA ASTL QVETVQQ -------
---MAKGQSLQDP LNALRRERVPVSIYLVNGIKLQGQIES DQ VILLKNT-VS-QMVYKHAISTVVPSRPVS HSNNA TSSNYH S A N
---MSKGHSLQDPYLNTLRKERVPVSIYLVNGIKLQGQIES DQ VILLKNT-VS-QMVYKHAISTVVPSRPVR S DQ AE NA--------------------
---MAKGQSLQDP LNALRRERVPVSIYLVNGIKLQGQIES DQ VILLKNT-VS-QMVYKHAISTVVPSRPVS HSNNA ASNNYH SNA
---MAKGQSLQDP LNALRRERVPVSIYLVNGIKLQGQIES DQ VILLKNT-VS-QMVYKHAISTVVPSRPVS HSNNA TSSNYH S A N
---MAKGQSLQDP LNALRRERIPVSIYLVNGIKLQGQIES DQ VILLKNT-VN-QMVYKHAISTVVPARPVS HS DR ASDR AEKSEE---------------
---MAKGQSLQDP LNALRRERVPVSVYLVNGIKLQGTIES DQFVVLLRNT-VS-QMVYKHAISTVVPARNVR YVQSNE NQ EDDDVEQ----------

----M INIQDQ LNQIRKEN VTV LLNG QLRGQVKG DN TVLLESEGKQ-QLIYKHAIST PQKNVQ ELE-----------------------------
---MK SINIQDQ LNQLRKEN VTLYLLNG QLRGLIKG DN TVLLETEGKQ-QLIYKHAIST PQKNVS ELE-----------------------------
---MKSSVNIQDH LNQLRKENIPVTV LLNG QLRGLVKG DN TVILETEGKQ-QLVYKHAIST PQRNVQ KTENE S-------------------------
---MIAN NIQDKALEN KAN EVTV FLNG QMKGVI EYDK VVSLNSQGKQ-HLIYKHAISTY ETE Q STESEE--------------------------
-- KQ LQDYYLNQLRKE I ATV L NG QLRGRVV DN TVLLDVEGKQ-QLV KHAIST SPQKNVA N DAE---------------------------
SSKAAINLQDI LNQVRKEHVPVTVYLING QLKGTVKG DN TVVLESESKQ LLIYKHAIST SPQK VI S SEKDDKKEE------ --------------

-- NKSINNLQDI LNNARKE IPVTI LVNGVQLKGIVKG DS TVVLDSDGKQ-QLVYKHAIST SPAK IL NNAQVFDN------------------------
- NNKSTNNLQDI LNSARKN IPVAIHL NG QMRGSVKG DS TVILESDGKQ-MMIYKHAVST PLR IL NQ QQDEE------------------------
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Supplementary Figure 3.  Multiple sequence alignment of bacterial Hfqs.  
Numbering at top corresponds to BsHfq sequence and secondary structural elements are shown below these sequences.  
Stars, circles and triangles indicate amino acid residues involved in RNA binding in BsHfq-AGr, SaHfq-AU5G, and 
EcHfq-poly(A), respectively.  Sequences were aligned using ClustalW program and manually edited. 
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Supplementary Figure 4.  Electrostatic surface potential of (A) BsHfq (co-crystal 2), (B) EcHfq (PDB ID: 3GIB), and 
(C) SaHfq (PDB ID: 1KQ2).  
Left and right panels show views of distal and proximal sites of Hfq, respectively.  Potential scales range from -8 kT/e 
(red) to 8 kT/e (blue).  Surface electrostatic potentials were calculated by PyMOL APBS (http://apbs.sourceforge.net) 
tools and figure was generated using PyMOL software. 
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Supplementary Figure 5.  Proximal sites of hexameric BsHfq and SaHfq.  
(A) Surface representation of pocket of BsHfq surrounded by F41 and its neighboring residues.  Part of 2Fo - Fc electron 
density map (blue) is shown at 1.5 .  Residues involved in AU5G binding in SaHfq are shown in yellow and labeled.
(B) Pocket of SaHfq with AU5G (orange).  Residues in direct contact with AU5G are shown in yellow and labeled. 




