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Appendix F. Cell growth and SgrS levels after SgrS induction. 

(A) Growth curve for DBH33 cells harboring the SgrS-encoding plasmid pDH764 with 

and without IPTG treatment. Cells from a saturated culture were sub-cultured (in 

duplicate) into M9-glucose and grown for 4 hours, at which point 0.1 mM IPTG was 

added to one of the sub-cultures. Cell density (OD600) was measured at the indicated time 

points. (B) Northern blot demonstrating SgrS induction. Cells from the cultures in (A) 

were removed at the indicated times after sub-culture and RNA was extracted. Northern 

blot analysis with 32P-labeled RNA probes complementary to SgrS or the 5S rRNA 

(internal standard) was performed. 
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Appendix G. Supplemental Methods for Chapter 4. 

Plasmid constructions 

IS50 transposase expression plasmids: Plasmids for in vivo expression of transposase 

from its native promoter are derivatives of pRZ9905 (Naumann & Reznikoff, 2000), 

obtained from W.S. Reznikoff. The transposase gene has the M56A mutation, which 

blocks translation of the inhibitor protein. In addition, a mini-Tn5 encoding the 

chloramphenicol resistance gene from IS1 was cloned into the BglII site just downstream 

from the transposase stop codon to create pDH533. Mutant forms of this plasmid 

including cat- transposase (D97A — pDH828) and Dam-Insen transposase (G53A; C61A 

— pDH752) were generated by site-directed mutagenesis. We used the mini-Tn5 element 

to test the functionality of various transposase-producing genes. 

IS50-lacZ translational fusion plasmids: A PCR fragment containing a portion of the 

lacZ gene (starting at codon 10 and terminating at the stop codon) was generated with 

primers oDH185 and oDH186 and E. coli genomic DNA. Primer oDH185 includes a 

SacII site and oDH186 includes a BglII site. After digestion with SacII and BglII, the 

lacZ PCR fragment was cloned into pRZ9905, which had also been digested with SacII 

and BglII, generating pDH658. The IS50 translational fusion from pDH658 was also 

cloned on an XmnI-SalI fragment into XmnI-SalI digested pWKS30 (Wang & Kushner, 

1991) to create pDH753. The IS50 transposase coding sequence in pDH658 (includes up 

to codon 122 of transposase) was further truncated to include only the first 12 codons of 

transposase by digesting pDH658 with XmnI and SacII and cloning a PCR fragment 

generated with primers oDH187 and oDH188 (and cut with XmnI and SacII) into the 

aforementioned backbone to generate pDH795. The IS50-lacZ translational fusions 

pDH753 and pDH795 were linked to a kanamycin resistance gene from IS903 (generated 

by PCR using primers oDH189 and oDH190) by cloning the kanR gene present on a 

SpeI-XbaI cut PCR fragment into the XbaI site just downstream of the lacZ gene to 

create pDH798 and pDH804, respectively. The IS50-lacZ-kanR fragment in pDH804 was 

PCR amplified with primers oDH191 and oDH192, each of which includes a BamHI site, 

and cloned into the large fragment (~ 6 kb) of pNK81 (Foster et al, 1981) generated by 

BclI digestion, creating pDH812. In this context, the IS50 transposase-lacZ-kanR 
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fragment is flanked by his operon sequences and can be crossed onto λNK1039 (Bender 

et al, 1991), which also contains his operon sequences. 

IS50-lacZ transcriptional fusion plasmids: A PCR fragment including the 5’UTR to the 

stop codon of the lacZ gene, generated with primers oDH193 (includes an AflII site) and 

oDH194 (includes a BamHI site) was cloned into pRZ9905, which had also been cut with 

AflII and BamHI, to create pDH682. The IS50-lacZ transcriptional fusion in pDH682 

was then linked to either the kanR gene of IS903 (pDH838) or the cmR gene of 

pACYC184 (pDH883); the latter was generated with primers oDH195 and oDH196, each 

of which contains an XbaI site. The IS50 transposase-lacZ-kanR and the IS50 

transposase-lacZ-cmR segments of pDH838 and pDH883 were then PCR amplified using 

primers oDH191 and oDH192 and, each of which contains a BamHI site, and cloned into 

BclI-digested pNK81 as previously described, generating pDH849 and pDH888. The 

latter plasmids were used to cross the transcriptional fusions onto λNK1039. 

Southern blot analysis of colonies selected on ‘hop plates’  

Genomic DNA was isolated from KanR SmR colonies selected on ‘hop plates’ using 

Sigma Genomic DNA kit; 1.5 µg of genomic DNA was digested with AccI (cuts once in 

Tn5 in the kanR gene) and resolved on a 1% agarose gel, before capillary transfer to 

Hybond N membrane (GE Healthcare) as follows: the gel was soaked in alkaline 

denaturing buffer (1.5 M NaCl, 0.5 M NaOH) for 40 minutes, neutralized (30 minutes 

and then 15 minutes) in neutralizing buffer (250 mM Tris-HCl, pH 7.5, 750 mM NaCl), 

and transferred overnight in 10x SSC. The membrane was UV cross-linked and then 

incubated with a 32P-labeled RNA probe (complementary to the 5’ portion of the Tn5 

kanR gene) in UltraHyb buffer (Ambion) according to the manufacturer’s protocol for 

RNA:DNA hybridization. The probe was generated by in vitro transcription, as described 

for Northern blot analysis, from a DNA template made by PCR with primers oDH236 

and oDH237.  
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Mapping Tn5 tranposition events 

Putative transposition events from mating out assays were characterized using a semi-

random, two-step PCR protocol (ST-PCR) for uncharacterized transposon-linked 

sequences (Chun et al, 1997). Briefly, genomic DNA from KanR SmR colonies selected 

on ‘hop plates’ was PCR-amplified with a Tn5-specific primer (oDH225) and a partially 

randomized primer (oDH167). The resulting amplicons were ligated into the pGEM T-

easy vector (Promega), transformed into DH5α by electroporation and transformants 

were selected on LB plates containing kanamycin (50 µg/mL). Plasmid DNA was 

isolated (Sigma miniprep kit) and the inserts were sequenced using M13 primers. 

Sequences thusly obtained were aligned to the E. coli MG1655 reference genome 

(BLAST) to identify the ‘target’ sequence immediately flanking one host-OE junction. 

This information was used to design ‘insert-specific’ primers (different for each insertion 

event), complementary to DNA flanking the Tn5 insertion site. These primers were used 

to amplify and sequence DNA flanking Tn5 in each of two colonies.  

β-Galactosidase assay 

WT cells (DBH33) were lysogenized with λDBH849 or λDBH812 (described in the main 

text) to produce DBH238 (TCF – single copy) and DBH208 (TLF – single copy). 

DBH238 was transduced to hfq-1::Ωcat (DBH239) and dam::Tn9cat (DBH240) and 

DBH208 was transduced to hfq-1::Ωcat (DBH210) and dam::Tn9cat (DBH237).  Cells 

were grown in M9-glucose media to mid-log or stationary phase and a β-galactosidase 

assay was performed as described in the main text. To compensate for endogenous lacZ 

expression in DBH33 derivatives (which contain the lac operon under the control of 

lacIQ), the number of Miller units obtained from each strain lacking the transposase-lacZ 

reporter gene (DBH33 — WT; DBH16 — hfq- and DBH241 — dam-) was subtracted 

from that of the isogenic strains containing the reporter gene.  

RNA-extraction, RT-PCR and Northern analysis 

Cellular RNA was extracted as described in the main text. For RT-PCR, 4 µg of RNA 

was reverse transcribed with primers oDH238 and oDH205 essentially as described for 

primer extension analysis in the main text. The resulting cDNA was purified with a PCR 
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cleanup column (Quiagen) and PCR amplified using Taq DNA polymerase (Promega) 

and primer pairs oDH238 and oDH239 (for T1 and read-through IS50-lacZ transcripts), 

oDH238 and oDH240 (for read-through IS50-lacZ transcripts), or oDH204 and oDH205 

(for 16S rRNA). The PCR parameters for IS50-lacZ were: 95°C, 30 s; 60.5°C, 30 s; 

72°C, 60 s and 24, 26 or 28 cycles were run. The PCR parameters for 16S rRNA were as 

above, except that the annealing temperature was 61.5°C and 4, 5 or 6 cycles were run. 

Northern analysis for monitoring SgrS induction during the growth curve was performed 

as described in the main text. 
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Appendix H. List of oligonucleotides used in Chapter 4. 

Name Sequence (5’ to 3’) Use 

oDH167
oDH183
oDH184
oDH185
oDH186 

oDH187
oDH188
oDH189
oDH190 

oDH191
oDH192
oDH193
oDH194
oDH195
oDH196
oDH204
oDH205
oDH225
oDH230
oDH231
oDH232 

oDH233
oDH234
oDH235
oDH236 

oDH237
oDH238 

oDH239 

oDH240 

GGCCACGCGTCGACTAGTACNNNNNNNNNNGATAT 
NNAAGCTTNNTTATTCGGTTTCTTCGCT 
NNTCTAGANNCAGGTTGTTGGTGCTATC 
NNNCCGCGGAGTCGTTTTACAACGTCGTGACTGGGAAAACCC 
NNNAGATCTTTATTTTTGACACCAGACCAACTGGTAATGGTAG
CG                                                 
CATCATTGGAAAACGTTCTTCGGGGCG 
AACGACTCCGCGGCTGTCGGCCGCACGATGAAGAGC 
GGACTAGTGCCAGTGTTACAACCAATTAACCAATTCTGA 
GCTCTAGACTGAGAGATCCCCTCATAATTTCCCCTCAGCAAAA
GTACGATTTATTCAAC 
GCCCCCCGGATCCCCTGACTCTTATACACAAGT 
ATTTTTGGATCCGCGAGGAAGCGATGCCTGC 
NNCTTAAGCACACAGGAAACAGCTATGACCATGATTACGG 
NNGGATCCCACCTGGAAGATCAGATCCTGGAAAACG 
GAATAATCTAGACCTGGTGTCCCTGTTGATACC 
GCTTATTCTAGATTATTCAGGCGTAGCACCAGG 
CGTGTTGTGAAATGTTGGGTTAAGT 
AACCCACTCCCATGGTGTGACGGGC 
GTCATTTCGAACCCCAGAGTCC 
CGTTGGGATTGCGGATAAATCGGTAAG 
TATTTAGTAGCCATGTTGTCCAGACGC 
TAATACGACTCACTATAGGGAAAAAAAACCAGCAGGTATAAT
CTGCTG                                                         
GATGAAGCAAGGGGGTGC 
TAATACGACTCACTATAGGCCTGGCAGTTCCCTACTCTCG 
CGGCAGTAGCGCGGTG 
TAATACGACTCACTATAGGGCATCGGCAGGGTCATC  

AGGTGACCTCTTAAGATGGTAACGTTC 
AGGCTGCGCAACTGTTGGG         

AGGTGACCTCTTAAGCACACAGG  

CTGACTCTTATACACAAGTAGCGTCCTG 

Partially-randomized primer                     
pDH700-construction 
pDH700-construction 
pDH658-construction 
pDH658-construction  

pDH795-construction 
pDH795-construction 
pDH798/804-construction 
pDH798/804-construction 

pDH812-construction 
pDH812-construction 
pDH682-construction 
pDH682-construction 
pDH883-construction 
pDH883-construction          
RT-PCR, 16S rRNA            
RT-PCR, 16S rRNA           
Tn5-specific primer             
IS50 Primer Ext.                   
lpp Primer Ext.                    
SgrS in vitro transcrip. 
template                         
Reverse primer for above      
5S in vitro transcrip. Template                            
Rev primer for above         
T’ase in vitro transcrip. 
Template                       
Reverse primer for above    
Reverse primer, RT-PCR of 
IS50-lacZ TCF             
Forward primer for above: 
Readthrough+T1          
Forward primer for above: 
Readthrough only 
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