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           RS28A, RS28B, RS28C, RS28F, RS28R, RS28bae, RS28AB (Table 6.1): Strain TB28 

(Bernhardt and de Boer 2003) was used to provide a ∆lacZYA background for certain strains. 

RS28A resulted from P1 transduction of ΔyqjA::TetR into strain TB28. RS28B was prepared by 

P1 transduction of ΔyghB781::KanR into TB28. Similarly, RS28C, RS28F, RS28R, and RS28bae 

were created by P1 transduction of ΔcpxR772::KanR, ΔpspF739::KanR, ΔrcsB770::KanR and 

ΔbaeR778::KanR into TB28, respectively. RS28AB was generated by P1 transduction of 

ΔyqjA::TetR into strain RS28B.   

            RS28ABC, RS28ABF, RS28ABR, RS28ABrcsF, RS28ABbae (Table 6.1): RS28ABC 

was generated starting from RS28B. The removal of the KanR cassette from RS28B with FLP 

recombinase expressed from pCP20 resulted in the strain RS28B*. P1 transduction of 

ΔcpxR772::KanR into RS28B* resulted in generation of strain RS28BC. Subsequent P1 

transduction of ΔyqjA::TetR into RS28BC resulted in strain RS28ABC. Similarly, RS28ABF, 

RS28ABR, RS28ABrcsF and RS28ABbae were generated starting from P1 transduction of 

ΔpspF739::KanR, ΔrcsB770::KanR, ΔrcsF721::KanR and ΔbaeR778::KanR into RS28B*, 

respectively, followed by subsequent P1 transduction of ΔyqjA::TetR into each of the resulting 

strains.   

            BC202C, BC202F, BC202R and BC202bae: BC203 (Thompkins, Chattopadhyay et al. 

2008)  was transduced to KanR using a P1 lysate from strain JW3883 (Table 6.1), and an isolate 

was subsequently cured of KanR using FLP recombinase resulting in strain BC203C. Subsequent 

P1 transduction of ΔyghB781::KanR into strain BC203C resulted in strain BC202C. Following a 

similar order, ΔpspF739::KanR, ΔrcsB770::KanR and ΔbaeR778::KanR were transduced into 

BC203 followed by curing of KanR from each of the resultant strains using FLP recombinase and 
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             The strong Rcs activation in BC202 automatically begs the question if the temperature 

sensitivity of BC202, which also results from cell lysis after about a 2 hr growth at non-

permissive temperatures (Thompkins, Chattopadhyay et al. 2008), is due to its strong Rcs 

activation. Therefore, it was verified if the activation of Rcs phosphorelay in BC202 is related in 

any way to its phenotypes. Both RS28ABR and BC202R retain the characteristic cell division 

defects (data not shown) and temperature sensitivity (Fig. 6.10Ei), even when the Rcs activation 

has been attenuated by the removal of the transcriptional response regulator RcsB (Fig. 6.1D).  

This suggests that Rcs activation in BC202 is not the cause of its cell division defects and 

temperature sensitivity. Growth of the strain RS28AB harboring pRS103 in LB supplemented 

with 10 mM MgCl2 completely alleviated the Rcs stress response while addition of 400 mM 

NaCl in growth media or growth in acidic media (pH 6.0) partially but significantly attenuated 

the Rcs response in RS28AB (Fig. 6.6). All of these growth conditions can restore the cell 

division and temperature sensitivity of BC202/RS28AB (this study and (Thompkins, 

Chattopadhyay et al. 2008)).  These results led to the conclusion that the cell division and 

temperature sensitivity of BC202 are unrelated to its Rcs activation and probably share a 

common cause as or an effect stemming from a perturbed envelope.   

             The Bae stress response is significantly activated in BC202. In order to measure the 

activation of Bae stress response system, lacZ was cloned under regulation of the BaeR 

responsive mdtA promoter in the low-copy vector pACYC184 resulting in the plasmid pRS104 

(Table 6.1).  The promoter of mdtA is dependent on both CpxR and BaeR for optimal activation 

(Hirakawa, Inazumi et al. 2005). Since the Cpx pathway is already induced in BC202, it was 

verified if pRS104 responds to only Cpx activation. As shown in (Fig 1E), deletion of cpxR did 
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for multicopy suppressors of BAL420 using a genomic DNA library prepared from BAL420 

itself has revealed a region of E. coli genome which contains two genes - focB encoding for a 

putative formate transporter of the FNT (Formate Nitrate Transporter) protein family catering to 

the respiration-linked proton translocating formate hydrogenylase (Hyf) complex (Andrews, 

Berks et al. 1997) and yfgO, encoding a predicted IM permease belonging to the UPF0118 

protein family (Saier, Tran et al. 2006)  (preliminary observations; unpublished).  The same 

“multicopy suppressor” construct is also able to suppress the temperature sensitivity of BC202. 

Further characterization of BAL420 is expected reveal more intriguing details about the “C-

group” of DedA family proteins in E. coli. 

           The models proposed here to explain the physiological roles of YqjA/YghB in E. coli 

need a lot of further work and refinement. The primary concern is establishing the molecular 

mechanism of PMF homeostasis in BC202 and how it differs from the wild-type parent strains 

under similar conditions. The membrane potential of BC202 has been determined under various 

growth conditions but the intracellular pH still needs to be established. As proton influx seems to 

be crucial for the correction of the phenotypes exhibited by BC202, we are harboring the idea 

that the intracellular pH is likely to be more alkaline than normal (i.e. the cells experiencing 

alkaline stress). The cytoplasmic pH of E. coli can be accurately determined by several well 

established spectrofluorimetric techniques using ratiometric GFP (Wilks and Slonczewski 2007) 

as well as other fluorescent molecules (Slonczewski, Fujisawa et al. 2009). In addition, the 

cellular energetics (for e.g. the ATP levels, electron transport etc.) need to be analyzed if indeed 

YqjA/YghB is playing a role in the regulation of respiratory complexes. The exact cause of the 

temperature sensitivity is still not determined and neither is the nature of attenuation that is 

imparted on the activity of membrane associated PssA in BC202 for the regulation of membrane 
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phospholipid composition. Finally, demonstration of actual proton translocation in inverted 

membrane vesicles prepared from W3110 and BC202 will refine the proposed models 

considerably and will establish YqjA/YghB as bona fide proton transporters. In addition, protein-

protein interactions (immunoprecipitation and co-immunoprecipitation techniques) will unravel 

the exact molecular nature of the interactions YqjA/YghB might have with each other or with 

other cognate partners to further understand their precise functional nature in the cell.  
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