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Addendum 
                                     
Comment 1: 

Throughout the review of literature all tables and figures were borrowed from 

publication though with the source and bibliographic references. However, in the 

PhD thesis some relevant text, tables statement and historical references (Fig 1.4 

in particular) should have been in own words. 

Response:  

The text in Section 1.5 has been revised to ensure original phrasing. Figure legend and 

accompanying explanation have been rewritten. 

Revised Text: 

The emergence and diversification of many bacterial pathogens are closely tied to the 

dynamic nature of their genomes. In Vibrio cholerae, evolutionary change is largely 

shaped by the acquisition of mobile genetic elements (MGEs) that introduce advanta-

geous traits. The species contains several such elements that contribute to its ability to 

cause disease and persist in the environment (Faruque et al., 2003; Vale et al., 2022). 

Remarkably, among more than 200 known serogroups, only the O1 and O139 lineages 

are typically associated with cholera outbreaks. Their major virulence determinants 

are not intrinsic but are carried on horizontally transferred genetic modules. 

The cholera toxin (CT) is encoded by the filamentous bacteriophage CTXΦ (Das et 

al., 2011). This phage spreads among V. cholerae strains using the toxin-coregulated 

pilus (TCP) as its receptor, and TCP itself is encoded on Vibrio pathogenicity island-

1 (VPI-1). Other MGEs, including the SXT integrative conjugative element, VPI-2, 

and the Vibrio seventh pandemic islands (VSP-1 and VSP-2), are also strongly asso-

ciated with pathogenicity (Dalsgaard et al., 2000). The SXT element enables resistance 

to streptomycin, sulfamethoxazole, and trimethoprim (Dalsgaard et al., 2000). VPI-2, 

present exclusively in pathogenic isolates, contains genes required for sialic acid up-

take and degradation, giving toxigenic strains a growth advantage in the host intestine. 
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VSP-1 encodes the regulator VspR, which is controlled by a ToxT-dependent small 

RNA (Faruque et al., 2003). VspR influences several VSP-1-associated genes, includ-

ing dncV, which produces a unique cyclic AMP-GMP signalling molecule. This mes-

senger enhances intestinal colonization and suppresses chemotaxis, a trait linked with 

hyperinfectivity (Dalsgaard et al., 2000). The biological role of VSP-2 remains uncer-

tain. Importantly, all four pathogenicity islands, VPI-1, VPI-2, VSP-1, and VSP-2, are 

capable of excision and circularization, potentially enabling their transfer to non-path-

ogenic strains (Banerjee et al., 2014). 

Additionally, some environmental, non-O1/non-O139 isolates contain virulence-asso-

ciated genes, suggesting they may act as reservoirs for pathogenic determinants. The 

ability of V. cholerae to become naturally competent on chitin and the identification 

of hybrid strains carrying combinations of virulence-associated MGEs indicate that 

chitinous surfaces of copepods may serve as hotspots for DNA exchange, facilitating 

the emergence of new pathogenic variants (Dalsgaard et al., 2000; Vale et al., 2022) 

(Fig.1.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1.4. Genomic distribution of mobile elements in clinical V. cholerae isolates. 

The figure illustrates the arrangement of genomic islands (GIs), prophages, and the in-

tegrative conjugative element (ICE) within the V. cholerae genome. Except for pro-

phages, these elements are associated with mobility-related features such as integrases 

and repeat sequences. VPI-1: Vibrio pathogenicity island-1; VPI-2: Vibrio pathogenic-

ity island-2; VSP-1: Vibrio seventh pandemic island-1; VSP-2: Vibrio seventh pan-

demic island-2; int: integrase 
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Comment 2: 

Pg l: Please recheck the figure 1: Robert Koch photo? 

Response:  

The previously inserted photograph in Figure 1 was incorrect. The image has now 

been replaced with the correct and verified photograph of Robert Koch. The updated 

figure has been checked for authenticity and proper citation. The revised Figure 1 is 

now included in the addendum. 

Revised Figure: 

 

 

 

 

 

 

 

 

Comment 3: 

Pg 53: Section 3.2: The vendor name repetitions could have been avoided. And 

same purchased items could be clubbed together. 

Response:  

The repeated mention of vendor names has been corrected, and compounds purchased 

from the same supplier have been grouped together for clarity. The revised text is pro-

vided in the addendum. 

Revised Text: 

For the inhibitor study, the following bioactive compounds were used: Sodium butyr-

ate, cyclic-di-GMP, quercetin, allylanisole, geraniol, ethyl gallate, camphor, basil oil, 

catechin hydrate, rosmarinic acid, melibiose, ribose, 1,2-deoxywithastramonolide, 

Robert Koch 
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eugenol, and xylose (all from Sigma-Aldrich, Saint Louis, Missouri, USA); NH125 

(Calbiochem, San Diego, California, USA); and totarol (Cayman Chemicals, Ann Ar-

bor, Michigan, USA) (Table 3.1). Stock solutions and working dilutions were prepared 

in DNase/RNase-free water or in dimethyl sulfoxide (DMSO), followed by 0.2 μm 

filtration. The additives were incorporated into LB or AKI medium at the required 

concentrations, while medium lacking additives served as the control 

 

Comment 4: 

Pg 64: Fig 3.3: Please check whether PCR cycle is correct and standard? 

Response:  

The qPCR cycling conditions shown in Figure 3.3 have been rechecked and confirmed 

to follow the standard SYBR Green-based qPCR protocol used on 7500 Real-Time 

PCR detection system (Applied Biosystems, Foster City, California). The figure accu-

rately represents the denaturation, annealing/extension, and melt curve conditions rou-

tinely used for quantitative PCR, and thus the figure is correct. 

 

Comment 5: 

Pg 66: Fig 3.4 Why ladder is without MW marking? 

Response:  

The DNA ladder used in Figure 3.4 did not originally display molecular weight (MW) 

markings in the image. The figure has now been corrected by adding the corresponding 

MW labels for the DNA ladder bands. The revised figure is included in the addendum. 
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Revised Figure: 

 

 

 

 

 

 

 

 

 

 

 

 

Comment 6: 

Pg 67: what percentage PA Gels were used? All percentages used? 

Response: 

The percentage of polyacrylamide gels used in this study has been specified. All SDS-

PAGE analyses were performed using a 12.5% separating gel with a 4% stacking gel. 

The revised information is now included in addendum 

Revised Text: 

Protein samples were analysed using SDS-PAGE (Raymond et al., 1959). Prior to 

loading, samples were heated with loading dye at 100 °C for 5 min. Electrophoresis 

was performed at 80-120 V at room temperature using an Atto gel running system 

(Atto, Japan). The composition of the running buffer is provided in the appendix. 

For all protein analyses in this study, a 12.5% separating gel with a 4% stacking gel 

was used. 

Fig.3.4. Agarose Gel of Extracted 

Plasmid DNA  
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The full compositions of gels ranging from 5% to 20% are shown in Table 3.5 for 

reference. 

 

Comment 7: 

Explain why protein was estimated using that particular equation? 

Revised Text: 

The concentration of the protein sample was measured using the modified Lowry 

method (Lowry et al., 1951). Three reagents were used for this estimation: 

 

Reagent A: 2% Na₂CO₃ in 0.1 M NaOH containing 0.16% Na-K tartrate and 0.1% 

SDS 

 

Reagent B: 4% CuSO₄·5H₂O 

 

Reagent C: Prepared by mixing Reagent A and Reagent B in a 100:1 ratio (10 ml + 

100 μl) 

 

A total of 200 μl of protein sample was incubated with 600 μl of Reagent C at room 

temperature for 15 min, followed by addition of 1 N Folin-Ciocalteu’s reagent and 

incubation at 37 °C for 30 min. The absorbance (OD) was measured at 660 nm. 

 

The equation used for estimating protein concentration, 

concentration = OD₆₆₀ / 0.0026, was derived from the slope of the BSA standard curve 

prepared under identical assay conditions. 

Because the relationship between absorbance and BSA concentration was linear, the 

slope (0.0026) represents the change in OD per μg/μl of protein. Dividing the sample 

OD by this slope provides an accurate estimation of protein concentration based on the 

assay calibration. 
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Comment 8:  

Page 70: Ladder does not have MW marks 

Response: 

Thank you for pointing this out. The figure has now been updated to include the mo-

lecular weight (MW) markers in the ladder for clarity and accurate interpretation. The 

revised version has been incorporated into the addendum. 

Revised Figure: 

 

 

 

 

 

 

 

 

 

 

 

Comment 9:  

Any time line of the Sodium Butyrate (SB) dose kinetics to prove the concept? 

Pharmacokinetics is 

important in these research designs. 

 

Response: 

In the present study we did not perform a detailed pharmacokinetic or time-course 

analysis of sodium butyrate. Our experiments were designed as in vitro proof-of-con-

cept assays, in which V. cholerae cultures were exposed to fixed concentrations of SB 

Fig.3.6. Coomassie blue staining of the purification of (His)6-ToxT/(His)6-

CytR fusion protein using nickel chelated affinity chromatography. Mw, 

molecular weight marker; F, flow-through fraction; W, washed fraction 
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for a defined incubation period. The SB doses used (20-80mM) were chosen based on 

previously published in vitro studies and on concentrations reported to be achievable 

in the intestinal lumen, and were first confirmed not to affect bacterial viability under 

our experimental conditions. 

We acknowledge that a full description of SB dose- and time-dependent kinetics in 

vivo is beyond the scope of this thesis and represents an important limitation of the 

current work. Future studies, including animal or clinical pharmacokinetic analyses, 

will be required to correlate the effective in vitro concentrations with physiologically 

relevant exposure profiles. 

 

Comment 10:  

Any flow diagram or graphics abstract would have better 

 

Response: 

A graphical abstract summarizing the overall study design and major objectives has 

now been incorporated into the addendum. The graphical abstract provides a visual 

overview of the screening of potential inhibitors, elucidation of their mode of action, 

and evaluation in combination with known drugs in both in vitro and in vivo models. 

The new figure is included in the revised version of the addendum. 
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Comment 11:  

Results: Where is Fig 4.1? I believe it is numbered according to the paragraph 

sub section. 

Response: 

Thank you for the comment. The subsection 4.1 does not contain any figure; there-

fore, Fig. 4.1 is not applicable in this section. The figure numbering starts from the 

next subsection where the first figure appears. All figure numbers have been assigned 

according to the paragraph subsection structure, and the numbering has been verified 

to be correct as per the thesis format. 

 

Comment 12:  

From Fig 4.3-4.6 the axis values are different for different graphs of inhibitors? 

Is it done resolutely? 

Response: 

Thank you for the comment. Yes, the axis values from Fig. 4.3 to Fig. 4.6 differ inten-

tionally. Each inhibitor exhibited a distinct range of responses, and the axis limits were 

adjusted accordingly to accurately represent the data distribution and highlight the var-

iations observed for each compound. This approach ensures clarity and prevents mis-

interpretation that may arise from forcing all graphs into a uniform axis range. How-

ever, the comparative trends remain clearly visible across the figures. 

 

Comment 13:  

A little more discussion justifying the selection of SB as the potential inhibitor 

would have been required. 

Response: 

Thank you for the comment. 

Sodium butyrate (SB) was selected as the potential inhibitor based on multiple con-

verging lines of evidence. During the initial in vitro screening, SB consistently 



A d d e n d u m  | 197 

 

demonstrated comparatively higher inhibitory activity than several other tested com-

pounds, indicating a strong primary response. In addition to suppressing overall bac-

terial growth at relevant concentrations, SB markedly reduced key virulence-associ-

ated factors, including adhesion factors such as TCP and the production of cholera 

toxin. These observations indicate that SB is not acting solely as a general growth 

inhibitor but may specifically interfere with pathways involved in virulence regulation. 

Furthermore, existing literature reports that short-chain fatty acids, including butyrate, 

can influence bacterial gene expression, membrane integrity, and stress-response sys-

tems. Such previously documented modulatory effects align with the inhibitory pat-

terns observed in our assays, providing a biological rationale for its targeted impact on 

Vibrio cholerae. Taken together, its reproducible screening performance, its multi-

level impact on virulence determinants, and its biologically plausible mechanism of 

action collectively justified prioritizing SB for detailed mechanistic and functional in-

vestigation in this study. 

 

Comment 14:  

Page 117: Fig 6.4: DNA ladders are same for all three electrophoresis? 

Response: 

Thank you for the comment. The DNA ladders appear similar across the three electro-

phoresis images because the same standard molecular weight marker was used in each 

run. However, each gel was run separately with its own ladder lane. The gels have 

been rechecked, and the images have now been clearly presented to avoid any confu-

sion regarding the ladder lanes. 

 

Comment 15:  

The plan of thesis should have been mention at the beginning or in introduction. 

Response: 

Thank you for the comment. Although the thesis does not contain a separate Introduc-

tion chapter, a brief roadmap has now been added at the beginning of the thesis, before 

the Review of Literature section. This roadmap outlines the overall structure, including 
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the Review of Literature, Objectives, Materials and Methods, Results sections, discus-

sions, and conclusion to provide readers with a clear overview of the organization and 

flow of the work. 

Thesis Roadmap: 

This thesis is organized to provide a logical flow of the research work. It begins with 

the Review of Literature, which summarizes the current understanding and back-

ground relevant to the study. This is followed by the Objectives, outlining the specific 

aims of the research. The Materials and Methods section then describes the experi-

mental approaches and techniques used to address these objectives. The Results sec-

tion presents the findings of the study in a structured and coherent manner. This is 

followed by the Discussion, where the results are interpreted in the context of existing 

literature. Finally, the Conclusion summarizes the major outcomes of the study and 

highlights its overall significance. Together, these sections offer a comprehensive 

overview of the research carried out in this thesis. 

 

Comment 16:  

None of the diagram is original and hand written. It does not confer a strong 

message for a PhD thesis where author should show some copy-edited concepts 

and figures from literature justifying own finding. 

 

Response: 

Thank you for the comment. The diagrams in the Review of Literature section are 

original and were created by me. They have been refined to clearly represent the con-

cepts and to appropriately support the findings in the thesis. 
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Revised Figures: 
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