
Reviewers' comments:  

Reviewer #1 (Remarks to the Author):  

This exciting manuscript from Patry et al. proposes and provides strong experimental support for a 
fundamentally new idea about the role of glycan recognition by bacterial AB5 toxins. AB5 toxins 
are produced by a variety of pathogenic bacteria, and have been characterized in terms of their 
ability to intoxicate mammalian cells and cause disease. This manuscript demonstrates that at 
least two of these AB5 toxins also have the ability to bind to glycan structures on bacterial species 
that compete for the same niche as the AB5-producing organism. Further, AB5 toxins are 
bacteriostatic to some competing species, and can alter the microbiome of the host. The data 
presented in Figure 4 are particularly compelling, and show that growing the C. jejuni phase-
variant strain 11168 in the presence of cholera toxin subunit B (CTB) leads to a previously-
characterized genetic change that abolishes production of the GM1-like LOS glycan. The key claims 
are further buttressed by measuring the effect of CTB on C. jejuni virulence in the G. mellonella 
model and the effect of LTB on the gut microbiome of chickens. The results presented in this 
manuscript are important for considering human disease pathogenesis and recovery, and suggest 
the provocative idea that bacterial toxins may have evolved to recognize other bacteria, not 
(solely) the host. The experiments are carefully performed and appropriate controls are included. 
However, the wording of some ancillary claims may need to be adjusted to match the data 
presented.  

1. (most important) The authors make strong claims that the effects of the toxins on C. jejuni and
other competing species are due solely to the B subunits of the toxins, with the catalytic A
subunits having no additional activity in the proposed inter-bacterial warfare. Most of the
experiments presented in the manuscript were performed with just the B subunit, supporting the
idea that the B subunit carries the bacteriostatic activity and also can induce selective pressure on
the microbiome. However, the authors present very little data for experiments that use the
holotoxin, so it is difficult to eliminate the possibility that the A subunit might have some additional
effect. Figure 2D is the main piece of data that compares the holotoxin to CTB. In line 352, the
authors make the claim that the clearance caused by CTB was comparable to that caused by the
holotoxin, but the data presented are not quantitative. Further, the clearance due to CT actually
looks a little stronger than the clearance due to CTB. My recommendation is that the authors
modulate their claims to indicate that the B subunits (of CT and LT) are sufficient to mediate the
effects examined here, but that the current data do not exclude the possibility that the A subunit
could have some additional effect.
2. In describing the data presented in Figure 4, panels A and B, the authors make the proposal
that the doublet of bands shown in the first lane of the silver stain gel corresponds to full-length
LOS and LOS that lacks the terminal Gal. The absence of the higher molecular weight band in
lanes 2 and 3 is attributed to incomplete assembly of the CTB recognition epitope in the absence of
Gal. However, in the Western blot (Fig 4B), the species recognized by CTB forms a much more
diffuse “smear.” Can the authors provide a more full explanation of why the band on the Western
blot might be so much more broad than the band on the silver-stained gel? Also, can the authors
provide molecular weight information or mobility standards for these gels?
3. In line 542, the authors use the observation that the cmeA mutant has no effect EtBr
permeability to make the claim that CTB is acting directly on the membrane. This is speculative,
given the limited data presented. Suggest revising to “This mutant still showed an increase in EtBr
permeability even in the absence of the known efflux pump, suggesting that CTB might act directly
on the membrane.”
4. For the Enterococcus gallinarum/casseliflavus bacteria shown in Figure 6, panels G and H, can
the authors provide any data on what fraction of the cells are CTB and GM1 positive? It is difficult
to tell from the images.

Smaller points:



Please provide information on the anti-GM1 antibody (vendor and order number) used in these 
studies.  

The authors may wish to double-check the wording of the two sentences from lines 509 – 514. It 
seems like some words may have been left out in the final round of edits.  

In the legend to Figure 5, the wording of the final sentence (information about the number of 
replicates) is unclear.  

Figure 6: suggest adding labels to the images indicating which antibody (anti-GM1), detection 
reagent (CTB), and/or other treatment (fucosidase) has been applied. This would make it easier 
for the reader.  

Reviewer #2 (Remarks to the Author):  

This manuscript describes a new function of the AB5 toxins (CT and LT) in inhibiting the growth of 
Campylobacter jejuni and other GM1 ganglioside mimicking micro-organisms in the chicken gut. 
The authors demonstrated that the inhibitory effect was due to the B subunit of the AB5 toxins, 
which binds to the GM1-mimicking lipooligosaccharides on the surface of C. jejuni and increases 
permeability of the cell membrane. Furthermore, the authors found that exposure of chickens to 
CTB resulted in shifts in the gut microbial composition and suggested that these toxins may have 
new functions in modulating bacterial competition in the gut.  
Overall the authors did a nice job demonstrating that the interaction of AB5 toxins with 
Campylobacter, producing a bacteriostatic effect on the growth of the organism. It is an interesting 
story that suggests that the AB5 toxins may contribute to bacterial competition in the gut beyond 
causing diarrhea in human. This reviewer has a few comments for the authors to consider.  
1. The bacteriostatic effect of the B subunit could be measured in a quantitative way by 
determining the minimal inhibition concentrations in HS:19 and HS:3 as well as the cgtB mutant 
strain. This data would complement the qualitative results presented in Figure 2 and further 
strengthen the conclusion.  
2. The EB accumulation could be improved by measuring multiple time points and by including a 
complemented strain of the cgtB mutant. Given that it is a key experiment determining how the 
toxin affects Campylobacter growth, it should be designed more rigorously. Also, both the method 
and the legend of figure 5 did not describe how the percent increase in fluorescence was 
calculated. This should be clearly explained in the method section. Additionally, panel B should be 
indicated in line 680 (before G. mellonella).  
3. LTB was found to cause population shifts in the intestinal microbiota of chickens. The authors 
suggested that it was because the toxin inhibited bacterial growth. Since the authors have 
identified more GM1-mimicking bacteria from chicken guts such as Enterococcus gallinarum, it will 
be interesting to see if the toxin also have any inhibitory effects on these GM1-mimicking bacteria 
in culture media. This would demonstrate the broader impact of the toxins and further strengthen 
the conclusion of the study.  
4. The image quality for Fig. 2 (D, E, and F; clearance assay) could be improved. The ones for 
11168 were especially unclear.  
5. Line 33: “CTB” and ”LTB” should be defined. Line 133: it was the first use of “LTB” in the main 
text and should be defined 











  

  

  



REVIEWERS' COMMENTS:

Reviewer #1 (Remarks to the Author):  

My comments have been fully addressed.  

Reviewer #2 (Remarks to the Author):  

The revision has adequately addressed my concerns. I have no further comments for the authors. 
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We thank the reviewers and there are no further comments to address. 
 


