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Abstract 

 
Characterizing the Role of HPG27_526 in H. pylori AI-2 Export and Biofilms 

 

Frida Salgado  

 
Previous research found that the protein HPG27_526 was downregulated in 

Helicobacter pylori biofilm, so a HPG27_526 mutant was expected to have increased 

biofilm formation. Surprisingly, a HPG27_526 mutant was found to have a biofilm 

defect compared to WT, which was confirmed by our studies. Bioinformatic work 

was done using the HMMR and PHYRE2 software and the results suggested that the 

HPG27_526-encoded protein was part of the AI-2 exporter family. For this reason, 

the AI-2 export capabilities of HPG27_526 were assessed, and HPG27_526 was 

found to not play a significant role in AI-2 export. To figure out possible reasons for 

the biofilm defect, a growth curve was done, but there was no difference of growth 

between WT and the HPG27_526 mutant. Since no growth defect was observed, we 

used scanning electron microscopy to evaluate physical difference between WT and 

the mutant, but no differences were observed aside from decreased biofilm formation. 

These results confirm that HPG27_526 is required for biofilm formation but is not 

required for growth or AI-2 export.  
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Introduction 

Quorum sensing is a chemical-based cell-cell signaling system utilized by 

bacteria. Quorum sensing was first identified in Vibrio fischeri and uses signaling 

molecules called autoinducers.1 Autoinducers allow cells to assess population density 

and regulate cellular activities that are density-dependent, such as increasing 

transcription of genes hose for virulence factors, biofilm, motility, and 

bioluminescence.2 At high bacterial densities autoinducers reach a threshold and are 

sensed by surrounding bacteria.3  

The quorum sensing mechanism between gram-negative and gram-positive 

bacteria are different. Gram-positive bacteria utilize oligopeptides, known as 

autopeptides, as signaling molecules, which are sensed by membrane bound two 

component systems.4,5 Meanwhile, the best studied gram-negative bacterial 

autoinducers are acyl-homoserine lactones (AHLs).6 AHLs are composed of a N-

acylated homoserine-lactone core with a 4-18 carbon acyl chain that is modified.7 But 

there are other autoinducers used by gram-negative bacteria. These are autoinducers-1 

(AI-1), that plays a role in intraspecies communication,  and autoinducers-2 (AI-2), 

linked to interspecies communication.8 This review will focus on AI-2. 

AI-2 is biosynthesized by the enzyme LuxS.9 luxS homologues have been 

identified in over a third of sequenced bacterial genomes.10 LuxS is a metabolic 

enzyme involved in biochemical activities necessary for cellular bioactivities, so it is 
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still a debate whether AI-2 is intentionally made for signaling or a metabolic 

byproduct.11  

The main pathway involved with the production of AI-2 by LuxS involves the 

recycling of S-adenosylmethionine (SAM). After SAM donates its methyl group it 

turns into the intermediate, S-adenosylhomocysteine (SAH), which gets converted 

into S-ribosylhomocysteine  (SRH) by LuxS. SRH then gets turned into homocysteine 

and 2,3-pentanedione (DPD) by LuxS.12 DPD is unstable, so it spontaneously cyclizes 

to form AI-2.13   

AI-2 was found to have limited permeability, so it needs help of proteins to 

cross a cell’s membrane.14 This means that in AI-2/LuxS signaling there needs to be 

other players, known as transporters. One transporter is needed to get AI-2 out of the 

cell, while another is used for import. On the export side, the YdgG is a membrane 

spanning protein in Escherichia coli that was found to enhance AI-2 export.15 ydgG 

homologs are found in many bacteria.16  

On the import side, AI-2 is able to induce the formation of the assembly 

apparatus known as the LuxS regulated transporter (Lsr).17 Lsr is an ATP binding 

cassette (ABC transporter) encoded by the lsr operon. Adjacent to this operon is lsrR, 

a repressor of the lsr operon, and lsrK, a kinase that phosphorylates AI-2.18 LsrR 

represses the transcription of lsr when AI-2 is not phosphorylated or present. On the 

other hand, when an intracellular threshold, is met LsrK phosphorylates AI-2, this 

phosphorylated AI-2 binds LsrR, which allows for the transcription of the lsr 
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operon.19 This is a recognized method of AI-2 transport into the cell in microbes 

containing LuxS/AI-2 signaling systems.  

The LuxS/AI-2 signaling system is known to play a role in bacterial 

pathogenicity. In Vibrio cholerae, for example, AI-2 quorum sensing regulates 

biofilm formation and gene regulation.20 Additionally, in Helicobacter pylori, 

LuxS/AI-2 was found to play a role in chemotaxis and motility, which are important 

for colonization.  

Multicellular eukaryotic cells have been around for about a quarter of Earth’s 

life and during this time, they have co-evolved with microbes.21 Communication 

between eukaryotic cells and commensal microbes is important for the maintenance 

of physiological homeostasis.22 Therefore the next step in AI-2 research is taking a 

look at host cells because there is evidence that quorum sensing mutants in bacterial 

species have different colonizing phenotypes compared to wild-type.23–26 In this 

article, the research into the roles the host plays in quorum sensing will be 

summarized. Additionally, the diverse roles AI-2 can play will be addressed using 

specific examples.   

AI-2 Signaling Plays Diverse Roles in Helicobacter pylori:   

Virulence is a pathogen’s ability to infect and cause disease in a host.27 There are 

several environmental cues that a pathogen needs to recognize for successful 

colonization. One of these factors is bacterial density. Bacterial density is important 
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because more bacteria equate to less resources for survival or an increased chance of 

successful colonization28. Colonization, especially chronic, is also possible in part due 

to bacterial biofilm formation.29 Biofilms are complicated networks of extracellular 

matrix and bacteria in different physiological stages, therefore communication 

between bacteria for biofilm production is important.30 

In many bacteria, production of biofilm and virulence factors are regulated by 

quorum sensing assessment of population density by sensing AI-2.31 32 When an AI-2 

threshold is reached, AI-2 binds to corresponding receptors on cells leading to gene 

regulation.33 The AI-2 threshold is reached in the environments with higher bacterial 

population densities.   

Helicobacter pylori AI-2 Signaling: 

H. pylori is a gastric pathogen estimated to infect about half of the world’s 

population. 34 Chemotaxis is a flagellar-based movement in response to 

environmental signals, and it is used by H. pylori to infect the stomach and modulate 

colonization.35 The transmembrane chemotaxis receptor TlpB was found to sense AI-

2.36,37 AI-2 is a chemorepellent, meaning that when it is sensed by TlpB it leads to the 

activation of a signaling cascade which causes H. pylori to swim away from AI-2.38 

Mutants lacking TlpB were found to cause increased inflammation compared to wild 

type indicating it plays a role in modulating gastric colonization.39  
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In order to better understand the role of TlpB in sensing AI-2, Anderson et al. 

2015, assessed TlpB’s ability to bind AI-2. They found that TlpB does not directly 

bind AI-2, but instead relies on the periplasmic binding proteins (PBPs) AibA and 

AibB to sense AI-2.  In addition to the new role of these proteins, they also found 

tlpB mutants produce bigger microcolonies on cultured epithelial cell monolayers.  

H. pylori contains a luxS homolog that produces AI-2.40 Mutants that lack luxS 

have decreased motility and are not able to colonize mouse models as well as wild 

type.41 Radar et al. 2007 found that AI-2 plays a role in flagellar gene expression, in 

addition to its role in chemotaxis through TlpB. They made a luxS mutant and then 

complemented it by inserting the luxS gene back into the genome, called luxS*.42 

They used the Vibrio harveyi bioassay to measure the AI-2 of each strain compared to 

WT, and found that the luxS mutant produced 100-fold less AI-2 than WT or luxS*.  

Additionally, they used soft agar assays to observe motility and found that 

luxS mutants had the least motility, compared to WT or luxS*. Using RT-PCR, they 

found that the likely reason behind the decreased motility was due to variable 

amounts of flagellar gene expression. Transcription of flhA, which encodes a 

membrane-bound component of the flagellar protein export apparatus, for example, 

was decreased in the luxS mutants, but transcription was recovered to WT levels 

using exogenous AI-2.43 This study demonstrated that AI-2 plays an important role in 

H. pylori flagellar morphogenesis and motility, which is important for host 

colonization. It is not yet known, however, whether the luxS mutant colonization 
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defect is due to loss of motility, chemotaxis or some other important colonization 

process.  

 As described above, H. pylori responds to AI-2 using TlpB, but whether there 

are other sensing routes is not yet understood, nor have import and export systems 

been characterized. The next part of understanding H. pylori quorum sensing is to 

determine how AI-2 import and export is accomplished.  

Mammalian Cell connections to AI-2:  

Our microbiomes have co-evolved along with us, adapting to our diets and 

lifestyles.44 The human immune system is known to sense and respond to bacterial 

products, microbial-associated molecular patterns (MAMPS), such as bacterial cell 

wall components.45 AI-2 is used by gut bacteria to communicate with each other. 46 

Therefore, there is the possibility that the host could also sense or respond to this 

signaling molecule. For this reason, current research in the field of AI-2 has started to 

take a closer look at the effects AI-2 has on immune cells.  

 Fusobacterium nucleatum (F. nucleatum) is an oral commensal pathogen, 

associated with periodontitis, intestinal inflammatory diseases, and colorectal 

cancer.47 F. nucleatum uses quorum sensing to regulate host inflammation.25  Fu et al. 

2019 investigated the effect F. nucleatum AI-2 has on macrophage polarization.48 

Macrophage polarization are shifts in programming in response to distinct 

environmental signals. In the case of AI-2, they found that it played a role in 

macrophage migration and M1 polarization. Additionally, using a quantitative 

proteomics approach they found AI-2 resulted in 46 upregulated proteins compared to 
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non-treated macrophages. These 46 proteins were GO categorized into three 

categories:  biological processes (BPs), cellular components (CCs), and molecular 

functions (MFs). The molecular functions associated with these proteins included 

cytokine activity and cytokine receptor binding. Specifically, the cytokines TNFSF9 

and IL-1β increased, a finding that was confirmed using western blotting. These two 

cytokines are involved in pro-inflammatory processes regulated by M1 

macrophages.49,50 The results demonstrate that macrophages might be able to sense 

and respond to microbial AI-2.   

 On the other hand, a study focused on how host cells could potentially activate 

LuxS/AI-2 signaling. Vibrio harveyi TL26 is a reporter strain that luminesces in 

response to AI-2. It is used as a way to measure the amount of AI-2 in a sample. V. 

harveyi TL26 was co-cultured with different epithelial cells from colon (Caco-2), 

lung (A549), or cervix (HeLa) to discover if mammalian cells produce bacteria-like 

quorum molecules.51 The scientists found increased TL26 luminescence compared to 

basal levels in these co-cultures, suggesting that the epithelial cells produced a 

molecule that could act like AI-2. It is not yet known what the AI-2 mimic chemical 

is or how it is produced.  

These studies have demonstrated an evolutionary relationship between 

bacterial signaling and the host. Aside from the LuxS/AI-2 playing a part of 

activating an immune response through virulence regulation, current research has 
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demonstrated how AI-2 itself can regulate immune responses. On the contrary, an AI-

2 mimic produced by host cells was found to activate bacterial quorum sensing.   

 

Summary  

Figure 1: H. pylori AI-2/LuxS schematic with gaps in knowledge.  

Quorum sensing is better characterized in some bacteria compared to others. 

H. pylori’s AI-2/LuxS is not well characterized. It is known that H. pylori uses the 

chemoreceptor TlpB and the periplasmic proteins AibA and AibB to sense AI-2, but 

there is no known gene regulation system stemming from these proteins, import 

method of AI-2 into the cells, or AI-2 export mechanism. (Figure 1). Therefore, these 

are gaps in knowledge that need further research. Furthermore, current research found 

that the AI-2/LuxS system could play a role in cell adhesion and CagA expression, 

which play important roles in stomach colonization by H. pylori.52 Further supporting 

that studying H. pylori’s quorum system, could result in potential therapeutics.  
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 Microbes and eukaryotes have an arms race to see who can out compete the 

other. Microbes want to be able to successfully colonize, while eukaryotes want to be 

able to identify and eliminate pathogens. This entails eukaryotes being able to 

recognize and respond to molecules that bacteria have in common. Due to the 

prevalence of LuxS homologs in the prokaryotic community, production of AI-2 is 

something many microbes have in common, so research based around eukaryotes 

responding and sensing AI-2 is expected. As described in the review, eukaryotic cells, 

such as macrophages, have been found to be able to do this. A gap in knowledge that 

still needs to be addressed is finding a eukaryotic receptor that binds and interacts 

with AI-2.  

 Quorum sensing is widespread among bacterial species and was found to play 

a role in bacterial colonization. Therefore, taking a closer look into this process could 

result in novel therapeutics. Which is important because an increase in multi-drug 

resistant pathogens, due to the misuse of antibiotics, have made treating pathogenic 

bacteria more difficult.53 
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Materials and Methods 

H. pylori Strains & Growth 

H. pylori G27 WT strain for this research was provided by Nina Salama.54,55 The G27 

∆526::cat mutant  was obtained by from the work of Hathroubi et al. 2020; they 

deleted the gene using a transposon library created by Nina Salama.56,57 The G27 

∆LuxS::erm mutant was produced by deleting the whole gene using homologous 

recombination which involved flanking regions 500bp upstream and downstream of 

the luxS gene. These strains were grown on Columbia Horse Blood Agar (CHBA) 

plates from Difco, which contained: 0.2% β-cyclodextrin, 10 μg of vancomycin per 

ml, 5 μg of cefsulodin per ml, 2.5 U of polymyxin B per ml, 5 μg of trimethoprim per 

ml, and 8 μg of amphotericin B per ml (all chemicals are from Thermo Fisher or Gold 

Biotech). Liquid cultures were grown in Brucella Broth media containing 10% fetal 

bovine serum (BB10). Incubation of H. pylori was done at 37ºC in microaerobic 

conditions (5% O2, 10% CO2, 85% N2) in static conditions when grown on CHBA 

plates and shaking conditions when grown in liquid.  

 

Biofilm Assays 

 
Biofilm assays were done as described in Hathroubi et al. 2021.56 Briefly, H. pylori 

strains were grown overnight in BB10 as above. The next morning, the samples were 

diluted to an OD600 of 0.15 using BB10, and then 200 l were placed in wells of a 96 

well plate. The 96 well plates were then incubated for the desired amount of time (24, 

72 or 120 hours) at 37 ºC in static conditions. At the desired times, the 200 µl of 
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media was removed, and each well was washed twice with 300 µl of 1X PBS. After 

removing all liquid from the wells, 300 µl of 0.1% w/v Crystal violet was added to 

each well. The crystal violet was left in the wells for 3 minutes at room temperature, 

and then removed by aspiration. The wells were then washed twice with 1X PBS. 

After the last wash, all liquid was removed, and the plate was dried by leaving it at 

room temperature for 30 minutes. Next, 300 µl of 95% ethanol was added to each 

well and plates were incubated for 10 minutes at room temperature. Lastly, using a 

plate reader, OD595 was measured.  

 

Autoinducer-2 Assay 

 
 Cell-free supernatant (CFS): H. pylori strains were grown overnight for 16 

hours in BB10 with shaking as above. The next morning, samples were diluted to an 

OD600 of 0.05 using BB10. Samples were then incubated at 37ºC in microaerobic 

conditions (5% O2, 10% CO2, 85% N2). At each desired time point, 500 µl of sample 

was collected, centrifuged at max speed for 5 minutes in a microcentrifuge to remove 

most bacterial cells. The supernatant was collected, and additional bacteria removed 

by filtration through a 0.22 µM Millex syringe filter. After this step, the samples were 

frozen immediately using dry ice and stored at -80 ºC.  

 AI-2 Assay: Vibrio harveyi BB17058 was grown for 16 hours in Autoinducer 

Bioassay (AB) media (1.753% of NaCl, .602% of MgSO4, .2% casamino acids, 1% 

K3PO4, 1% 0.1M L-Arginine, 1% glycerol)  59. The culture was then diluted 1:5,000 

in fresh AB media. In a 96 well plate, 90µl of the diluted V. harveyi culture was 

combined with 10µl of H. pylori CFS. The plate was then incubated at 30 ºC for 3 



 
 

 
12 

hours on a shaker under normal room conditions. After the 3 hours, a plate reader was 

used to measure the luminescence of the samples. 

 

Growth Curve 

 
Samples were grown overnight for 16 hours, and then diluted to an OD600 of 0.05 with 

BB10. The samples were then incubated at 37 ºC on a shaker for 44 hours and OD600 

measurements were taken about every 4 hours.  

 

Electron Microscopy of Biofilms 

 
H. pylori strains were grown overnight as mentioned above, then, diluted to an OD600 

of 0.15 using BB10. 400 µl of each diluted sample was placed in a well of an 8-well 

plate along with a round glass cover slip. The plate was statically incubated for 1- or 

3-days in the conditions mentioned above. After incubation, the glass slides were 

removed and washed with 1X PBS one time, followed by treatment with 2.5% 

glutaraldehyde for an hour at room temperature. Samples were then dehydrated by 

washing in rising concentrations of ethanol (25%, 50%, 75%, 90%), and then 100% 

twice for 10 minutes each wash. The samples were stored in a 4ºC fridge in 100% 

ethanol until needed. Lastly, the samples were critical point dried and sputtered with 

~20 nm of gold. Images of the samples were taken using a FEI Quanta 3D Dual beam 

SEM operating at 5 kV and 6.7 pA at the SEM facility at University of California 

Santa Cruz. 
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Bioinformatic Analysis  

 
HMMR was used to identify homologs of the protein HPG27_526 using the its 

predicted amino acid sequence obtained from the UCSC microbial genome browser 

(http://microbes.ucsc.edu/cite.html).60 The same amino acid sequence was used with 

the PHYRE2 software to predict transmembrane helices61.  
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Results 

 
 

The mutant H. pylori G27 526 has decreased biofilm formation compared to 

G27 wild-type at a 1-day, 3-day, 5-day time points. 

 

Previous research found that HPG27_526 was downregulated in H. pylori 

biofilm cells compared to planktonic cells 56. For this reason, it was assumed that a 

G27 ∆HPG27_526 (526) mutant would lead to increased biofilm formation, but it 

was not the case.  Instead, the researchers discovered that the mutant lacking the gene 

HPG27_526 had decreased biofilm formation compared to WT.56 Due to these 

unexpected results, we decided to follow  up and verify the biofilm defect of G27 

526. To verify the biofilm defect, we performed a biofilm assay using 96 well 

plates. In agreement with the previous results, we found that biofilm formation of the 

mutant was less than WT for both 1- and 3-day biofilms (Figure 1&2). To explore 

whether the mutant had decreased biofilm formation only at earlier time points, we 

extended the biofilm growth period to five days. However, the mutant still had a 

biofilm defect (Figure 3). Overall, these results suggest that HPG27_526 is required 

for H. pylori biofilm formation.  

 

Based on homology, HPG27_526 may play a role in autoinducer-2 export.  

 
To figure out what the next steps should be in characterizing HPG27_526, we 

looked into protein homology to determine HPG27_526’s predicted function. HMMR 

is a software that sorts through sequence databases in search of homologs of proteins, 
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in this case, HPG27_526.60 HMMER identified that HPG27_526 belongs to the 

family of AI-2E transporters, which also includes the E. coli AI-2 exporter TqsA 

(Figure 4). This family is composed of putative AI-2 export proteins, thus the name 

AI-2E [export]. In addition to this functionality, the AI-2 exporter family is expected 

to share the characteristic of having 8 transmembrane domains.16 Based on a 

PHYRE2 transmembrane helix prediction, HPG27_526 is expected to have 8 

transmembrane domains (Figure 5).61 Due to this information, we decided to assess 

HPG27_526’S ability to export AI-2.  

 

HPG27_526 does not play a significant role in autoinducer-2 export.  

 
To determine if HPG27_526 plays a role in AI-2 export, we performed an AI-

2 assay. We used the reporter strain V. harveyi BB170 to assess the extracellular 

concentration of AI-2 of supernatant samples from G27 WT, G27 ∆ HPG27_526 

(∆526), and G27 ∆luxS. The H. pylori samples were grown up to 44 hours and CFS 

were taken at several timepoints. V. harveyi BB170’s bioluminescence positively 

correlates to the amount of AI-2 in its environment, such that high AI-2 results in 

high V. harveyi bioluminescence. The bioluminescence of a V. harveyi culture was 

measured after treating it with CFS of the different samples. The negative control, 

G27∆luxSm has the lowest bioluminescence (Fig. 6) which is expected because this 

strain is lacking LuxS, so it is not able to produce AI-2. On the other hand, WT 

supernatant resulted in high luminescence, because it both produces and exports AI-2. 

This bioluminescence was highest at later time points, similar to previous reports.42 

Rader et al. 2007 reported that bioluminescence of WT peaked between the 24-hour 
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and 28-hour time points. The ∆526 mutant supernatant did not show a 

bioluminescence defect. It triggered near-WT levels of bioluminescence (Fig. 6). Like 

WT, the ∆526 supernatant’s bioluminescence peaked near 26 hours. When comparing 

G27 ∆526 to WT, we see that there is no significant difference of bioluminescence 

between the two strains. These results suggest that HPG27_526 is not required for 

significant AI-2 export.  

 

The mutant, G27 526, does not have a growth defect compared to G27 WT.  

 
Our results above suggest that HPG27_526 does not play a significant role in 

AI-2 export, so we explored why G27 ∆526 has a biofilm defect. Since G27 526 

was found to have a biofilm defect, we performed a growth curve to determine if this 

phenotype could be due to a growth defect. Based on the growth curve, G27 526 

was found to have no growth defect compared to WT (Figure 7). This information 

lets us know that defect in biofilm formation is most likely not due to a growth defect.  

 

Electron microscopy  between G27 526 and G27 WT biofilms.  

 

To determine what else might underlie G27 526’s biofilm defect, we 

performed electron microscopy of G27 WT and G27 ∆526 biofilm at 1- and 3- days 

of growth. We examined the electron microscopy images for difference between 

mutant and WT cells during biofilm formation. When looking for cells to image, it 

was difficult to find aggregates of cells on the G27 ∆526 glass slides at both 1- and 3-

day biofilm growth, once again demonstrating the mutants had decreased ability to 
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form a biofilm. Additionally, when aggregates were found, the mutant formed smaller 

aggregates than WT at both 1-day and 3-day timepoints. The individual cells on the 

other hand, looked similar to WT. Cells of both strains demonstrated a coccoid 

phenotype, with visible flagella as reported previously for strain G27 biofilms 

(Figures 8&9).56 This analysis suggests there are no gross exterior differences 

between biofilms of WT and mutant.  
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Discussion 

 
 We report here that the predicted AI-2 exporter, HPG27_526, is important for 

biofilm formation but does not appear to play a prominent role in AI-2 export. From 

our results, we were not able to determine the role HPG27_526 plays in biofilm 

formation. We were able to verify that a HPG27_526 mutant demonstrates a biofilm 

defect, which was further supported with SEM images. The mutant produced smaller 

aggregates than WT. Additionally, protein homology identified the protein as being 

part of the AI-2 exporter family, but our results reported that this protein may not play 

an integral role in AI-2 export.  

 In the family of AI-2 exporters, only one AI-2 exporter has been 

characterized, YdgG (also known as TqsA) in E. coli. Although this protein was 

found to play a role in AI-2 export, ∆ydgG mutants were still able to export AI-2, 

which suggests there are likely other unknown mechanisms by which cells export AI-

2.15 Multiple AI-2 export mechanisms could be the reason why the deletion of 

HPG27_526 was not enough to disrupt AI-2 export by H. pylori. Expressing 

HPG27_526 heterologously in a ∆ydgG mutant could help determine if HPG27_526 

plays a role in AI-2 transport.  

 There is also the possibility that HPG27_526 does not export AI-2, therefore 

looking into what other substrates HPG27_526 may export could help determine why 

the ∆526 mutant has a biofilm defect. Herzberg et al. (2005) found that YdgG played 

a role in drug transport, so a drug susceptibility test could be done with the ∆526 H. 
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pylori mutant.15 Otherwise, mass spectrometry could be used to compare the 

differences in compounds between supernatants of ∆526 mutant vs WT cells.  

 It should be pointed out that this work was only done in the G27 H. pylori 

strain, and that the results may vary depending on strain. Additionally, aside from 

biofilm organization differences, ∆luxS strains are still able to form biofilms, 

suggesting that AI-2 might not have a significant role in biofilm production. 38 

Therefore, our results align with the idea that HPG27_526 is influencing biofilm 

formation through other methods aside from AI-2 transport.  

 Our results indicate that the ∆526 mutant has a biofilm defect, but not a 

growth defect. It is known that cells in biofilm compared planktonic cells tend to have 

different gene expression profiles, therefore differential gene expression could be the 

reason ∆526 mutants do not form biofilms well.56 Comparing the gene expression of 

biofilm genes in WT vs ∆526 mutants could provide a clue as to why ∆526 mutants 

demonstrate biofilm defect.  

 H. pylori biofilms have been detected in the environment and in vivo, 

suggesting that biofilm formation for H. pylori may play a role in survival in the 

environment and in vivo.62 Therefore, it is important to get a better understanding of 

H. pylori biofilms. Like H. pylori biofilm formation, there is still more to be 

understood of AI-2 signaling in H. pylori. Our study is a start to characterizing the 

role of HPG27_526 in biofilm formation and AI-2 transport.  
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Figure 1: Optical density 595 of crystal violet binding from G27 WT, ∆526, and 

negative control (media only) biofilm at 1 day of growth. 
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Figure 2: Optical density 595 of crystal violet binding from G27 WT, G27 ∆526, and 

negative control biofilm at three days of growth. 
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Figure 3: Optical density 595 of crystal violet binding from G27 WT, G27 ∆526, and 

negative control biofilm at five days of growth. 
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Figure 4: Results of HMMER to find predicted function of HPG27_526 protein. 
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Figure 5: The results of the predicted transmembrane domains and secondary 

structure of HPG27_526 using PHYRE2. 
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Figure 6: Results of the AI-2 assay of CFS from WT, G27 ∆526, and G27 WT. The 

relative light units (RLUs) were normalized to OD600 of samples. Error bars 

represents the standard deviation of triplicates.  
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Figure 7: Growth curve of WT and G27 526 over the course of 44 hours. 
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Figure 8: Electron microscopy images of G27 WT (top row) and G27 ∆526 (bottom 

row) one day biofilm. The orange arrows are pointing at structures that are likely 

flagella. 
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Figure 9: Electron microscopy images of G27 WT (top row) and G27 ∆526 (bottom 

row) three-day biofilm. The orange arrows are pointing structures that are likely 

flagella. 
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