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Commensal Bacteria Chart 

The most current, literature-based information on human studies related to increased or decreased levels of the commensal bacteria is summarized in the 
following chart. Note that the findings in the literature may not be consistent with Genova’s findings due to different methodologies, thus treatment efficacy 
may vary. Most therapeutic interventions do not work in isolation, meaning they do not exclusively only target that one organism. Genova has not conducted 
outcome studies on the impact of certain therapeutics on the microbiome markers. Clinician discretion is advised for appropriateness of therapeutics. 

Under certain conditions, environmental factors may influence specific commensals to become pathobionts. Pathobionts are distinguished from true infectious 
agents; they are potential pathogens under certain conditions. It is unknown whether these organisms play a causative role in disease or are a consequence of a 
disease state. Literature is evolving regarding the definition of a pathobiont and the role of commensal bacteria.1-3  

Organism Description Increased Levels Decreased Levels 

Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
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Associated with insulin resistance.25 

Contains bile salt hydrolases to metabolize 
bile.26  

Formerly named Bacteroides vulgatus 

Dietary inulin-type fructan prebiotics 
decreased Bacteroides vulgatus in 
obese women which positively 
correlated with changes in body 
composition and glucose homeostasis.29 

Barnesiella spp. Barnesiella spp. is a small group made up of 
two species with B. intestinihominis isolated in 
humans.30,31  

B. intestinihominis is found in individuals in
industrialized populations versus hunter-
gatherer societies and generally correlates with
beneficial effects on the human gut.32,33

Barnesiella colonization correlates with reduced 
antibiotic-resistant Enterococcus species,34 
eradication of Klebsiella pneumoniae,35 and has 
other beneficial immunoregulatory effects 
including potential applications in cancer 
treatment.36,37 Positively correlates with plasma 
cholesterol in mice.38 

4 bacteria are enriched with aspirin use versus no 
medication and includes Bacteroides spp., Prevotella spp., 
Barnesiella spp. and the family Ruminococaceae.39 

Lactobacillus kefiri was given to 20 
healthy volunteers for one month and 
after the probiotic was discontinued for 
a month, Bacteroides, Barnesiella, 
Clostridium, Veillonella and other 
species were significantly reduced 
compared to baseline samples.40  

Odoribacter spp. This genus includes three species: O. 
denticanis, O. laneus, O. splanchnicus.41 

Produces butyrate, acetate, propionate, indole 
from tryptophan, products of protein 
breakdown, hydrogen and H2S.41 

Animal based diets have been found to increase 
Odoribacter spp.42 

Levels of Bacteroides, Faecalibacterium, Odoribacter, and 
others enriched after pomegranate extract consumption 
in overweight-obese subjects. Serum endotoxemia 
marker LBP was reduced.43 

Higher fiber intake is associated with 
lower abundance of Odoribacter.21 

Prevotella spp. The Prevotella genus is comprised of more than 
40 species, and three predominate in the gut 
with P. copri being most abundant. The 
majority of Prevotella spp. are found in the oral 
cavity.44  

Prevotella has been linked with chronic 
inflammatory conditions and insulin 
resistance,44 however others have linked P. 
copri with improved glucose tolerance in diets 
rich in fiber. Prevotella effects may be diet-
dependent. For example, P. copri strains 
associated with an omnivorous diet may result 
in higher BCAA synthesis, a risk factor for 

A Prevotella-dominated microbiome is richer in response 
to plant-based, complex carb, high-fiber diet.51 

Individuals with a high Prevotella-to-Bacteroides ratio lost 
more body weight and body fat compared to individuals 
with low P/B, confirming that individuals with a high P/B 
are more susceptible to weight loss on a diet rich in 
dietary fiber (30+grams).50 

4 bacteria are enriched with aspirin use versus no 
medication and includes Bacteroides spp., Prevotella spp., 
Barnesiella spp. and the family Ruminococaceae.39 

Cigarette smoking is associated with increased levels.52 

Lactobacillus kefiri was given to 20 
healthy volunteers and at the end of 
one month, Prevotella and other species 
were reduced compared to baseline 
samples.40 

A Standard American Diet (low-
fiber/high-animal based) has been 
associated with reduced levels and less 
diversity of Prevotella.53  
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glucose intolerance and DM2, whereas fiber-
rich diets were linked to P. copri types with 
enhanced potential for carbohydrate 
metabolism.45,46   
 
Acetate, propionate, and succinate 
producer;47,48 mucin degrader.49 
 
Generally associated with traditional, agrarian 
diets across Africa, Asia, and South America.50 

 
Red wine polyphenol intake for 4 weeks in 10 healthy 
males was associated with increased Prevotella.17  
 
 

Anaerotruncus 
colihominis/ 
massiliensis 

The genus Anaerotruncus includes species 
Anaerotruncus colihominis and Anaerotruncus 
massiliensis.  
 
A. colihominis is a butyrate and acetate 
producer.54 Abundance is associated with 
higher bacterial gene richness in the gut.55 
 
A. colihominis is increased in healthy individuals 
and presumed to be anti-inflammatory.56 There 
is an inverse correlation with high BMI and 
elevated serum triglycerides in older Amish 
adults.57  
 
There is an inverse relationship with A. 
colihominis abundance and cognitive function 
scores in patients with Alzheimer’s disease.58 
 
A. massiliensis is a newly identified strain 
similar to A. colihominis.59,60 They both ferment 
amino acids and carbohydrates and are mucin 
degraders.61 

Anaerotruncus abundance is associated with high 
saturated fat consumption in a study on healthy 
individuals.62 
 
In a study on older men, adherence to a Western diet is 
associated with higher relative abundance of several 
bacteria including the genus Anaerotruncus.63  

 

Butyrivibrio crossotus Butyrate producer.55  
 
Abundance may help protect against weight 
gain.55  
 
Abundance associated with higher bacterial 
gene richness in the gut.55 

B. crossotus correlated with xylanase/xylosidase enzymes 
that break down complex carbohydrates, mainly from 
grains.64 
 
Higher counts of Butyrivibrio spp. appear to be associated 
with a diet richer in complex carbohydrates than animal 
protein.65 

 

Clostridium spp. Clostridium spp. is a genus belonging to the 
phylum Firmicutes. While interpreting the 
literature, careful attention should be paid to 
the phylogenetic classification of this group due 
to minor spelling differences between the 

Cigarette smoking is associated with increased levels.52 
 
Coffee was positively associated with the relative 
abundance of Clostridium, Lactobacillus, and Lactococcus 
in 23 allergic patients.71 

Lactobacillus kefiri was given to 20 
healthy volunteers for one month and 
after the probiotic was discontinued for 
a month, Bacteroides, Barnesiella, 
Clostridium, Veillonella and other 
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taxonomic levels. Beyond the phylum level, it is 
broken down as follows: Class: Clostridia, 
Order: Clostridiales, Family: Clostridiaceae, and 
finally, Genus: Clostridium. The Clostridium 
genus contains more than 100 species, most of 
which are commensal, however it does include 
pathogens. The literature discusses Clostridial 
clusters, which may include other species 
belonging to Eubacterium, Ruminococcus, 
Roseburia, Butyrivibrio, Faecalibacterium and 
other genera. These clusters exist due to 
historic issues with classification, where 
unclassified species would be moved into the 
Clostridium category.66,67  

The Clostridium spp. probe is not meant to 
diagnose pathogenic Clostridium infections. An 
add-on Clostridium difficile EIA stool test is 
available if patient symptoms warrant testing. 

Produces butyrate, acetate, hydrogen, 
secondary bile acids, beta-glucuronidase.23,68,69 

Along with Methanobrevibacter smithii, certain 
Clostridium and Bacteroides spp. can produce 
methane gas.70 

Necessary for immune homeostasis.66 

Many of its species are associated with lower 
bacterial gene richness.25 

A high beef diet was associated with increases in 
Bacteroides and Clostridium spp. in 10 volunteers.27 

species were significantly reduced 
compared to baseline samples.40 

After 12 weeks, a significant increase in 
Bifidobacteria, and decrease in 
pathogenic Clostridium spp. (C. 
histolyticum and C. coccoides clusters) 
were observed in 57 HIV positive adults 
supplemented with a prebiotic 
oligosaccharide powder (15 or 30 g 
short chain 
galactooligosaccharides/long chain 
fructooligosaccharides/pectin 
hydrolysate-derived acidic 
oligosaccharides (scGOS/lcFOS/pAOS).72 

Coprococcus eutactus Butyrate producer.47,73 

Abundance associated with greater bacterial 
gene richness in the gut.55 

Higher abundance was seen on a very low protein diet 
supplemented with select amino acids in patients with 
chronic kidney disease. C. eutactus correlated with fiber, 
vegetable proteins, potassium, and ketoanalogs.74 

Faecalibacterium 
prausnitzii 

Faecalibacterium prausnitzii belongs to the 
Clostridium cluster IV, also known as the 
Clostridium leptum group.67,75 

Predominant butyrate-producer contributing to 
a healthy mucosa and barrier function. Controls 
inflammation through inflammatory cytokine 
inhibition. F. prausnitzii produces an anti-
inflammatory protein called Microbial Anti-

There are many studies on the beneficial effects of fiber 
and prebiotics on increasing F. prausnitzii levels, however 
some studies show mixed results in various populations. 
This may be due to the many strains of F. prausnitzii 
responding to different substrates.75,76 

Higher fiber intake is associated with higher abundance of 
Faecalibacterium.21,77  

A small study of 10 healthy subjects 
showed reduced F. prausnitzii after 1 
month on a gluten-free diet (GFD).88 
Another study did not find a change in 
F. prausnitzii levels on a GFD in healthy
individuals, but did observe a decrease
in abundance of other butyrate-
producing bacteria in the Firmicutes
phylum.89
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inflammatory Molecule (MAM) which inhibits 
the activation of NF-κB.76,77 

There are many strains of F. prausnitzii that 
respond to different substrates including simple 
carbohydrates, amino acids, pectin, non-
digestive polysaccharides, and host-derived 
mucosal substrates.76 It ferments glucose and 
acetate to produce formate, D-lactate, and 
butyrate.77 

F. prausnitzii is an extremely oxygen-sensitive
anaerobe. Therefore, the development of a
therapeutic supplement proves challenging.77

F. prausnitzii growth and butyrate production is
favored at a lower pH in culture, around 5.7 to
6.7.76,78

Long-term consumption of a low-fat, high complex 
carbohydrate diet was associated with increased 
abundance of F. prausnitzii, in an obese population.79 

Levels of Bacteroides, Faecalibacterium, Odoribacter, and 
others enriched after pomegranate extract consumption 
in overweight-obese subjects. Serum endotoxemia 
marker LBP was reduced.43 

Levels increased after polydextrose and soluble corn fiber 
intake.80 

F. prausnitzii was more abundant in a raffinose and chick
pea diet compared to controls.75

Inulin and inulin-type fructans increased Bifidobacterium 
and F. prausnitzii.29,77,81 A systematic review of inulin 
supplementation in humans showed an increase in 
Bifidobacterium, and a relative increase in 
Faecalibacterium and Lactobacillus, and decrease in 
relative abundance of Bacteroides.82 

Red wine consumption was associated with an increased 
abundance of F. prauznitzii.83 In ten metabolic syndrome 
patients, red wine polyphenols significantly increased the 
number of fecal Bifidobacteria and Lactobacillus 
(intestinal barrier protectors) and butyrate-producing 
bacteria (Faecalibacterium prausnitzii and Roseburia) at 
the expense of less desirable groups of bacteria such as 
LPS producers (Escherichia coli and Enterobacter 
cloacae).84 

Most strains can grow on apple pectin.76 

A decline in F. prausnitzii in 20 patients with IBS on a low 
FODMAP diet can be recovered with supplementation of 
prebiotic fructo-oligosaccharides (FOS).85 

Physical activity at doses as low as the minimum 
recommended by the WHO may increase health-
promoting species including Bifidobacterium spp., 
Roseburia hominis, Akkermansia muciniphila and 
Faecalibacterium prausnitzii. However, in a study 

A low FODMAP diet in 52 IBD patients 
resulted in lower Bifidobacterium 
adolescentis, Bifidobacterium longum, 
and Faecalibacterium prausnitzii than 
patients on a control diet. However, 
microbiome diversity and markers of 
inflammation did not differ between the 
IBD and control groups.90 Lower F. 
prausnitzii and Bifidobacterium was 
observed in 20 patients with IBS-D or 
IBS-M on a low FODMAP diet. 
Additionally, total SCFAs and n-butyrate 
were lower.85  

Excess bile salt.76 

A ketogenic, low-carbohydrate, high-fat 
diet was associated with a reduction of 
Faecalibacterium and abundance of 
Bacteroides and Dorea spp. in 
competitive race walkers.91 However 
another study on a ketogenic diet in 6 
patients with GLUT1 Deficiency 
Syndrome did not have an effect on F. 
prausnitzii.92 

Oral versus IV iron supplementation in 
iron-deficient IBD patients resulted in 
decreased abundances of 
Faecalibacterium prausnitzii, 
Ruminococcus bromii, Dorea spp., and 
Collinsella aerofaciens.93 
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comparing sedentary to active women, dietary 
differences were noted, which may account for the 
bacterial differences. The active group consumed more 
fiber, fruits and vegetables, and the sedentary group 
consumed more processed meats.86  

The poorly absorbed antibiotic rifaximin was associated 
with increases in beneficial bacteria F. prausnitzii, 
Bifidobacterium, and Lactobacillus in human studies.87 

Lactobacillus spp. There are over 170 species of Lactobacillus.94 
Many species and strains are found in probiotic 
supplements and fermented foods. There are 
numerous studies on the therapeutic benefits 
of probiotics.95 

Ferments carbohydrates to produce lactic acid, 
inhibits the colonization of pathogens, 
enhances barrier integrity, and beneficially 
modulates the immune system.95 

Both Lactobacillus and Bifidobacterium 
(probiotic bacteria) are involved in the process 
of converting polyphenols to phytoestrogens, 
converting glucosinolates from cruciferous 
vegetables to isothiocyanates which are 
cytoprotective and antioxidative, B vitamin 
production, and SCFA production.96 Along with 
Oxalobacter formigenes, Lactobacillus and 
Bifidobacterium are also capable of consuming 
oxalate.97  

Whey and pea protein, a Mediterranean diet, polyphenols 
(catechins, flavonols, flavones, anthocyanins, 
proanthocyanidins, phenolic acids found in fruits, seeds, 
vegetables, tea, cocoa, wine) increase beneficial bacteria 
Lactobacillus and Bifidobacterium.98  

A study using a partially hydrolyzed guar gum preparation 
was administered to 15 constipated women for 3 weeks. 
Lactobacillus spp. increased and constipation improved.99 

In ten metabolic syndrome patients, red wine 
polyphenols significantly increased the number of fecal 
Bifidobacteria and Lactobacillus (intestinal barrier 
protectors) and butyrate-producing bacteria 
(Faecalibacterium prausnitzii and Roseburia) at the 
expense of less desirable groups of bacteria such as LPS 
producers (Escherichia coli and Enterobacter cloacae).84 

A systematic review of inulin supplementation in humans 
showed an increase in Bifidobacterium, and a relative 
increase in Faecalibacterium and Lactobacillus, and 
decrease in relative abundance of Bacteroides.82 

Coffee was positively associated with the relative 
abundance of Clostridium, Lactobacillus, and Lactococcus 
in 23 allergic patients.71 

The poorly absorbed antibiotic rifaximin was associated 
with increases in beneficial bacteria F. prausnitzii, 
Bifidobacterium, and Lactobacillus in human studies.87 

A small study of 10 healthy subjects 
showed reduced Lactobacillus, 
Bifidobacterium and Bifidobacterium 
longum after 1 month on a gluten-free 
diet (GFD).88  

High saturated and trans-fat, found in a 
Western diet, increases the risk of 
cardiovascular disease and reduces 
Lactobacillus.96 

A Western diet is associated with 
decreased Lactobacilli and 
Bifidobacteria.98 

Pseudoflavonifractor 
spp. 

Small group made up of two species: 
Pseudoflavonifractor capillosus and 
Pseudoflavonifractor phocaeensis.100 

Decreased in long-term users of proton 
pump inhibitors.102 

Commensal Bacteria Chart 
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Organism Description Increased Levels Decreased Levels 

Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
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Study participants who succeeded in losing 
weight consistently had a microbiota enriched 
in Pseudoflavonifractor at baseline.101 

Roseburia spp. The genus Roseburia includes 5 species:  
Roseburia intestinalis, R. hominis, R. 
inulinivorans, R. faecis and R. cecicola.77,103 
 
The Roseburia genus, along with 
Faecalibacterium are the predominant butyrate 
producers in the human GI tract.104 Roseburia is 
involved in immune maintenance and is anti-
inflammatory.103  
 

Higher Roseburia is associated with consuming a plant-
based diet, Mediterranean diet and fiber-rich 
foods.79,105,106 
 
Roseburia increased on resistant starch diet.107 
 
In ten metabolic syndrome patients, red wine 
polyphenols significantly increased the number of fecal 
Bifidobacteria and Lactobacillus (intestinal barrier 
protectors) and butyrate-producing bacteria 
(Faecalibacterium prausnitzii and Roseburia) at the 
expense of less desirable groups of bacteria such as LPS 
producers (Escherichia coli and Enterobacter cloacae).84  
 
Physical activity at doses as low as the minimum 
recommended by the WHO may increase health-
promoting species including Bifidobacterium spp., 
Roseburia hominis, Akkermansia muciniphila and 
Faecalibacterium prausnitzii. However, in a study 
comparing sedentary to active women, dietary 
differences were noted, which may account for the 
bacterial differences. The active group consumed more 
fiber, fruits and vegetables, and the sedentary group 
consumed more processed meats.86 

R. faecis decreased on a gluten-free diet 
in 21 healthy volunteers.89 
 
A small study on 11 healthy volunteers 
showed that an animal-
based diet increased the abundance of 
bile-tolerant microorganisms (Alistipes, 
Bilophila and Bacteroides) and 
decreased the levels of Firmicutes that 
metabolize dietary plant 
polysaccharides (Roseburia, 
Eubacterium rectale and Ruminococcus 
bromii).108 
 
Roseburia decreased on a high-protein, 
low-carbohydrate weight loss diet in 14 
overweight men.107 
 
 
 
 

Ruminococcus bromii R. bromii ferments resistant starch which is 
correlated with increased butyrate production 
downstream.109,110 The major fermentation 
products include acetate, H2, and CO2.110  
 
The byproducts of the degradation of resistant 
starch are used by bacterial species. Therefore, 
R. bromii supports microbiome diversity 
through cross-feeding.111 
 
One study showed that five species, including R. 
bromii, were significantly more abundant in 
stool samples from obese individuals versus 
non-obese individuals.112 
 
R. bromii is enriched in healthy twins versus 
those with food allergies.113 An infant study 

R. bromii increased on a resistant starch diet.89,107  
 
In a study on 360 Spanish adults with different levels of 
adherence to a Mediterranean diet, legume consumption 
was shown to enhance R. bromii.115 
 
In a population study on 156 asymptomatic Mexican 
adults, Blastocystis colonization was strongly correlated 
with an increase in R. bromii.116  
 

R. bromii decreased on a gluten-free 
diet in 21 healthy volunteers.89 
 
A small study on 11 healthy volunteers 
showed that an animal-
based diet increased the abundance of 
bile-tolerant microorganisms (Alistipes, 
Bilophila and Bacteroides) and 
decreased the levels of Firmicutes that 
metabolize dietary plant 
polysaccharides (Roseburia, 
Eubacterium rectale and Ruminococcus 
bromii).108 
 
Oral versus IV iron supplementation in 
iron deficient IBD patients resulted in 
decreased abundances of 
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Organism Description Increased Levels Decreased Levels 

Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
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showed that depletion of R. bromii and 
Akkermansia muciniphila was associated with 
reduced butyrate and the development of 
atopic dermatitis.114 

Faecalibacterium prausnitzii, 
Ruminococcus bromii, Dorea spp., and 
Collinsella aerofaciens.93 

A study on 409 type 2 diabetes Chinese 
patients demonstrated the reduction of 
R. bromii with berberine. It is thought
that the hypoglycemic effect of
berberine is mediated by the inhibition
of secondary bile acid
biotransformation by R. bromii.117

Veillonella spp. The genera Veillonella contains 12 Gram-
negative species. This phylogenetic grouping is 
unusual as the larger Firmicutes phylum is 
comprised of Gram-positive bacteria.118 V. 
parvula is often isolated from the human oral 
cavity and has also been found in the intestinal 
tract. Like other gram-negative bacteria, it 
produces LPS and in the oral cavity it is known 
to produce biofilm.119,120 

Utilizes lactate to produce SCFAs acetate and 
propionate;68,121 H2 producer.122 

Postprandial levels of lactose after milk intake in 14 
healthy men were positively correlated with the 
abundance of Veillonella.123 

The family Veillonellaceae increased with supplemental 
polydextrose and soluble corn fiber in 20 healthy adult 
males.124 This family includes genera other than 
Veillonella, although Veillonella represents the majority of 
this family.118 

Veillonella spp. increased following Roux-en-Y gastric 
bypass RYGB within the first 3 months and remained 
elevated for the first year.125 

Lactobacillus kefiri was given to 20 
healthy volunteers for one month and 
after the probiotic was discontinued for 
a month, Bacteroides, Barnesiella, 
Clostridium, Veillonella and other 
species were significantly reduced 
compared to baseline samples.40 

The family Veillonellaceae was 
decreased on a gluten-free diet in 21 
healthy volunteers.89 This family 
includes genera other than Veillonella, 
although Veillonella represents the 
majority of this family.118 

Bifidobacterium spp. Many species and strains are found in probiotic 
supplements and there are extensive studies on 
the therapeutic benefits of probiotics. 
Probiotics can beneficially modulate the 
microbiome and immune system.126 

Both Lactobacillus and Bifidobacterium 
(probiotic bacteria) are involved in the process 
of converting polyphenols to phytoestrogens, 
converting glucosinolates from cruciferous 
vegetables to isothiocyanates which are 
cytoprotective and antioxidative, B vitamin 
production, and SCFA production.96 Along with 
Oxalobacter formigenes, Lactobacillus and 
Bifidobacterium are also capable of consuming 
oxalate.97 Bifidobacteria can prevent GI 
infections by competitive exclusion of 
pathogens.126 They are equipped with genes 
related to carbohydrate metabolism from 

Whey and pea protein increase beneficial bacteria 
Lactobacillus and Bifidobacterium.98  

Human studies on individuals consuming partially 
hydrolyzed guar gum show an increase in Bifidobacterium 
and butyrate-producing bacteria.129-131 

Daily walnut consumption (43 g) in 194 healthy 
individuals was associated with increased abundance of 
Ruminococcus and Bifidobacterium.132 

Red wine polyphenol intake for 4 weeks in 10 healthy 
males was associated with increased Bifidobacterium.17 In 
ten metabolic syndrome patients, red wine polyphenols 
significantly increased the number of fecal Bifidobacteria 
and Lactobacillus (intestinal barrier protectors) and 
butyrate-producing bacteria (Faecalibacterium prausnitzii 
and Roseburia) at the expense of less desirable groups of 

Cigarette smoking is associated with 
decreased levels.52 

A high beef diet was associated with a 
decrease in B. adolescentis in 10 
volunteers.27 

A low FODMAP diet in 52 IBD patients 
resulted in lower Bifidobacterium 
adolescentis, Bifidobacterium longum, 
and Faecalibacterium prausnitzii than in 
patients on a control diet. However, 
microbiome diversity and markers of 
inflammation did not differ between the 
IBD and control groups.90 Lower F. 
prausnitzii and Bifidobacterium was 
observed in 20 patients with IBS-D or 
IBS-M on a low FODMAP diet. 
Additionally, total SCFAs and n-butyrate 
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Organism Description Increased Levels Decreased Levels 

Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
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plants in the diet, milk oligosaccharides, and 
host-derived glycans. They produce acetate 
that facilitates the cross-feeding of other 
bacteria, including butyrate-producers.77 They 
also produce lactic acid.127 

Along with Collinsella, can modify bile acids to 
modulate the virulence and pathogenicity of 
enteric pathogens.128 

bacteria such as LPS producers (Escherichia coli and 
Enterobacter cloacae).84 

The prebiotic effects of FOS, GOS, inulin, and lactulose 
have been thoroughly assessed in human trials and 
suggest a beneficial impact on the microbiome by 
increasing Bifidobacterial levels and decreasing E. coli and 
enterococci.126 A systematic review of inulin 
supplementation in humans showed an increase in 
Bifidobacterium, and a relative increase in 
Faecalibacterium and Lactobacillus, and decrease in 
relative abundance of Bacteroides.82 

Physical activity at doses as low as the minimum 
recommended by the WHO may increase health-
promoting species including Bifidobacterium spp., 
Roseburia hominis, Akkermansia muciniphila and 
Faecalibacterium prausnitzii. However, in a study 
comparing sedentary to active women, dietary 
differences were noted, which may account for the 
bacterial differences. The active group consumed more 
fiber, fruits and vegetables, and the sedentary group 
consumed more processed meats.86 

The poorly absorbed antibiotic rifaximin was associated 
with increases in beneficial bacteria F. prausnitzii, 
Bifidobacterium, and Lactobacillus in human studies.87 

were lower.85 Another study in patients 
with functional GI disorders with 
flatulence compared a low FODMAP 
diet with the effects of a prebiotic 
supplement. Bifidobacterium was 
reduced in the low FODMAP group and 
increased in the prebiotic group.133 

A small study of 10 healthy subjects 
showed reduced Lactobacillus, 
Bifidobacterium and Bifidobacterium 
longum after 1 month on a gluten-free 
diet (GFD).88  

A study on 250 vegetarian and vegan 
individuals showed lower counts of 
Bifidobacterium spp. (vegan), 
Bacteroides spp. (vegan) and E. coli 
(vegan and vegetarian).134 

Bifidobacterium 
longum 

Bifidobacterium longum is comprised of 
multiple subspecies the beneficially modulate 
the immune system.126,135 It is found in 
probiotic supplements and fermented foods. 

Lactate producer; acetate producer. Utilizes 
diet-derived carbohydrates.126 

Long-term consumption of Mediterranean diet partially 
restored B. longum in metabolic syndrome patients.136  

B. longum and B. adolescentis
suppressed by rice in 26 Mongolian
individuals who consumed wheat, rice,
and oat as the sole carbohydrate staple
food for a week each.64

A low FODMAP diet in 52 IBD patients 
resulted in lower Bifidobacterium 
adolescentis, Bifidobacterium longum, 
and Faecalibacterium prausnitzii than 
patients on a control diet. However, 
microbiome diversity and markers of 
inflammation did not differ between the 
IBD and control groups.90 

A small study of 10 healthy subjects 
showed reduced Lactobacillus, 
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Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
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Commensal Bacteria

Bifidobacterium and Bifidobacterium 
longum after 1 month on a gluten-free 
diet (GFD).88  

Collinsella aerofaciens Possibly proinflammatory, may play a role in 
altering intestinal barrier integrity.137,138  

Produces H2, ethanol, short-chain fatty acids 
including butyrate, and lactate and is a major 
utilizer of lactose.128,139 Contains bile salt 
hydrolases to metabolize bile,26 and along with 
Bifidobacterium, can modify bile acids to 
modulate the virulence and pathogenicity of 
enteric pathogens.128 

Consumes oligosaccharides and simple 
sugars.140 

C. aerofaciens higher levels in healthy adults consuming a
whole grain diet (40 g fiber) compared to a red meat
diet.141  Studies are mixed on the association with fiber
and the Collinsella genus,142 which contains at least 6
species.143

Higher levels found in non-vegetarian versus vegetarian 
Thai adults that were healthy.144 

Decreased on a high-protein, low-carb 
weight loss diet in a study in 14 
overweight men.107 

C. aerofaciens reduced in elderly
subjects taking NSAIDs compared to
elderly subjects not taking NSAIDs, or in
young adults.145

Oral versus IV iron supplementation in 
iron-deficient IBD patients resulted in 
decreased abundances of 
Faecalibacterium prausnitzii, 
Ruminococcus bromii, Dorea spp., and 
Collinsella aerofaciens.93 

Desulfovibrio piger Desulfovibrio piger is Gram-negative and the 
most common sulfate-reducing bacteria (SRB) 
in healthy adults. Although SRB are positively 
associated with inflammation, both pro- and 
anti-inflammatory signaling have been 
attributed to H2S.140 

Utilizes H2 and lactate and releases acetate and 
hydrogen sulfide (H2S). H2S is highly toxic to 
colonic mucosa. H2S may create colonic cellular 
energy deficiency by inhibiting the beta-
oxidation of butyrate.146,147 May work together 
with Collinsella aerofaciens, a hydrogen 
producer.140  

H2S can be derived from sulfur compounds in 
the diet including sulfur-containing amino acids 
or endogenous mucin.146 Sulfate and sulfite are 
used as preservatives, additives and 
antioxidants in foods such as bread, preserved 
meat, dried fruit, carrageenan, and wine, and is 
also present in the supplement chondroitin 
sulfate.140 

A study on sigmoid biopsies from 9 healthy subjects over 
9 months showed correlation with Desulfovibrio spp. and 
red meat and cholesterol intake.149 The Desulfovibrio 
genus contains several species, so it is not clear whether 
this correlation pertains to D. piger, specifically. 

D. piger was reduced with supplemental
Lactobacillus plantarum.150

A study on 10 healthy individuals 
showed reduction of H2S with bismuth 
subsalicylate. The study only looked at 
H2S levels, not bacterial composition.151 

A diet containing whole grains, 
traditional Chinese medicinal foods and 
prebiotics was given to 93 overweight 
individuals and resulted in a decrease in 
the family Desulfovibrionaceae.152 The 
Desulfovibrionaceae family contains 
several species, so it is not clear 
whether this correlation pertains to D. 
piger, specifically. 
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The most current, literature-based information on human studies related to increased or decreased levels of the commensal bacteria is summarized in the 
following chart. Note that the findings in the literature may not be consistent with Genova’s findings due to different methodologies, thus treatment efficacy 
may vary. Most therapeutic interventions do not work in isolation, meaning they do not exclusively only target that one organism. Genova has not conducted 
outcome studies on the impact of certain therapeutics on the microbiome markers. Clinician discretion is advised for appropriateness of therapeutics. 

Under certain conditions, environmental factors may influence specific commensals to become pathobionts. Pathobionts are distinguished from true infectious 
agents; they are potential pathogens under certain conditions. It is unknown whether these organisms play a causative role in disease or are a consequence of a 
disease state. Literature is evolving regarding the definition of a pathobiont and the role of commensal bacteria.1-3  

Organism Description Increased Levels Decreased Levels 

Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
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Displays resistance to most broad-spectrum 
antibiotics, as H2S is a defense mechanism 
against antimicrobials.148  

Escherichia coli 
 

Escherichia coli is a Gram-negative facultative 
anaerobe.153 Many strains belong to the species 
Escherichia coli, and most strains are harmless, 
normal GI inhabitants. The Escherichia coli 
probe is not meant to diagnose pathogenic E. 
coli infections. An add-on shiga-toxin producing 
E. coli EIA stool test is available if patient 
symptoms warrant testing. 
 
H2S producer.148 Ethanol producer which may 
promote gut permeability.154 Both commensal 
and pathogenic strains capable of biofilm 
production. The presence of mucin stimulates 
biofilm formation and E. coli utilizes mono-, 
disaccharides and other simple glycoprotein 
degradation molecules to form the biofilm.155 
Produces vitamin K and vitamin B12.153 
 
E. coli has been associated with intestinal 
inflammatory disorders in animal and human 
studies.155 
 
Consumes oligosaccharides and simple sugars 
and ferments amino acids.140 Consumes oxygen, 
thus maintaining an environment for strictly 
anaerobic bacteria. Competitively excludes 
pathogens.153 
 
E. coli Nissle is a probiotic that has a protective 
effect on the intestinal barrier and can 
ameliorate certain GI disorders.156,157 
 
E. coli thrives in higher stool pH environments, 
as seen in omnivorous diets higher in animal 
protein.134 

A small study of 10 healthy subjects showed increased E. 
coli and reduced Lactobacillus, Bifidobacterium and 
Bifidobacterium longum after 1 month on a gluten-free 
diet (GFD).88 

In ten metabolic syndrome patients, red 
wine polyphenols significantly increased 
the number of fecal Bifidobacteria and 
Lactobacillus (intestinal barrier 
protectors) and butyrate-producing 
bacteria (Faecalibacterium prausnitzii 
and Roseburia) at the expense of less 
desirable groups of bacteria such as LPS 
producers (Escherichia coli and 
Enterobacter cloacae).84  
 
A study on 250 vegetarian and vegan 
individuals showed lower counts of 
Bifidobacterium spp. (vegan), 
Bacteroides spp. (vegan) and E. coli 
(vegan and vegetarian). E. coli was 
lower in groups with lower stool pH, as 
seen in higher carbohydrate and fiber 
diets.134 
 
The prebiotic effects of FOS, GOS, inulin, 
and lactulose have been thoroughly 
assessed in human trials and suggest a 
beneficial impact on the microbiome by 
increasing Bifidobacterial levels and 
decreasing E. coli and enterococci.126 

Oxalobacter 
formigenes 

Gram negative anaerobic bacteria that depends 
on oxalate metabolism for energy. Key 
bacterium responsible for the degradation of 
oxalate, therefore reducing oxalate absorption, 
oxalate excretion in urine, and the risk of 
calcium oxalate kidney stones developing.97,158 

 Sensitive to and reduced with 
commonly used antibiotics.97 
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agents; they are potential pathogens under certain conditions. It is unknown whether these organisms play a causative role in disease or are a consequence of a 
disease state. Literature is evolving regarding the definition of a pathobiont and the role of commensal bacteria.1-3  
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Lactobacillus and Bifidobacterium are also 
capable of consuming oxalate.97  

Methanobrevibacter 
smithii  

Methanobrevibacter smithii is not a bacteria, 
but rather an archaea, and is the most common 
methanogen in humans.159 It uses CO2 and H2 
to produce methane gas.160 M. smithii levels 
correlate with breath methane levels.159 (This 
correlation was also observed in an internal 
Genova data analysis.) 

Certain Clostridium and Bacteroides spp. can 
produce methane gas.70 

Methane has been associated with 
constipation, possibly due to the 
gasotransmitter effect on intestinal transit.70 

It is suggested that since methanogens 
consume hydrogen, flatulence is reduced 
through a 4:1 conversion of hydrogen gas to 
methane gas.161 

M. smithii is strongly associated with the
presence of the parasite Blastocystis.162 (This
correlation was also observed in an internal
Genova data analysis.)

M. smithii is present in milk products and their
consumption may determine archael gut colonization in
children.163

Methanobrevibacter levels were positively associated 
with diets high in carbohydrates.164 

A smaller study on 11 prediabetic, 
obese patients who were treated with 
Rifaximin and Neomycin eradicated M. 
smithii and lowered breath methane 
levels. Additionally, LDL, total 
cholesterol, and insulin levels 
improved.165  

Statins are being studied for their ability 
to lower methanogen and thus, 
methane levels.160 

Twenty-one healthy adults received a 
probiotic containing Lactobacillus and 
Bifidobacterium strains for 60 days and 
abundance of Methanobrevibacter was 
reduced.166 

Fusobacterium spp. The genus Fusobacterium has approximately 20 
species.167 Though most of the members of the 
Fusobacterium genus are normal commensals, 
the genus also comprises some questionably 
pathogenic species – (F. nucleatum has some 
association with colorectal cancer). Although 
the prevalence of Fusobacterium is higher in 
fecal samples in patients with CRC, 
Fusobacterium is a passenger that multiplies in 
the more favorable conditions caused by 
malignancy rather than a causal factor in cancer 
development. Commensal Fusobacterium are 
also found in the oral cavity and have been 
implicated in periodontal disease.168 

May be proinflammatory; some species 
produce butyrate and H2S.148,169 

Low fiber, high fat diet in Africans was associated with an 
increase of F. nucleatum.170 

The green and black tea extracts (EGCG) 
and theaflavins decreased the 
adherence of F. nucleatum to oral 
epithelial cells and attenuated F. 
nucleatum-mediated hemolysis and H2S 
production.171 

Levels of Fusobacteria decreased after 
ingestion of barley β-glucans (whole 
grain barley pasta and durum wheat 
flour).172 

No statistically significant associations 
were found between dietary and 
lifestyle exposures except for a positive 
association between higher BMI and 
inverse association between vegetable 
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bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
 



Commensal Bacteria

13

consumption and Fusobacterium in 
advanced adenoma patients.168 

Akkermansia 
muciniphila 

Mucin degrading bacteria.173 Low levels 
associated with obesity, diabetes, 
inflammation, and gut permeability.77 

Produces acetate and propionate – supports 
the growth of butyrate producers by degrading 
mucin and providing acetate. Can use 
pseudovitamin B12 produced by other bacteria 
for its propionate production.173 

May limit toxicity of sulfate-reducing bacteria – 
there is a release of sulfate during mucin 
degradation. This sulfate might be used by 
sulfate-reducing bacteria, producing hydrogen 
sulfide. In turn, A. muciniphila predictively 
harbors genes in L-cysteine biosynthesis using 
hydrogen sulfide, suggesting that it has a role 
in the detoxification of hydrogen sulfide in the 
intestines.174 

In development as a probiotic supplement for 
metabolic conditions.175 

Resveratrol supplementation led to increased A. 
muciniphila in obese, insulin-resistant USA Caucasians, 
but not other ethnic groups.176 

Pomegranate (1000 mg of pomegranate extract daily) 
increased levels of Akkermansia in 20 healthy 
participants.177  

Significant increase in A. muciniphila after inulin and 
butyrate supplementation in 60 overweight and obese 
diabetic patients.178 

Akkermansia increased with polydextrose – but lowered 
Ruminococcus and Coprococcus.80 

A study on 28 patients with diabetes, those taking 
metformin had higher Akkermansia compared to those 
not taking metformin.179 

Physical activity at doses as low as the minimum 
recommended by the WHO may increase health-
promoting species including Bifidobacterium spp., 
Roseburia hominis, Akkermansia muciniphila and 
Faecalibacterium prausnitzii. However, in a study 
comparing sedentary to active women, dietary 
differences were noted, which may account for the 
bacterial differences. The active group consumed more 
fiber, fruits and vegetables, and the sedentary group 
consumed more processed meats.86 A study on a group of 
40 rugby players showed higher proportions of 
Akkermansia compared with higher BMI controls. 
Athletes consumed more protein in the form of meat and 
protein supplements, as well as more vegetables, fiber, 
and mono/polyunsaturated fats.180   

Lower abundance on low FODMAP 
diet.67,181  

References 

1. Hornef M. Pathogens, commensal symbionts, and pathobionts: discovery and functional effects on the host. ILAR J. 2015;56(2):159-162.
2. Chow J, Tang H, Mazmanian SK. Pathobionts of the gastrointestinal microbiota and inflammatory disease. Curr Op Immunol. 2011;23(4):473-480.

Commensal Bacteria Chart 

The most current, literature-based information on human studies related to increased or decreased levels of the commensal bacteria is summarized in the 
following chart. Note that the findings in the literature may not be consistent with Genova’s findings due to different methodologies, thus treatment efficacy 
may vary. Most therapeutic interventions do not work in isolation, meaning they do not exclusively only target that one organism. Genova has not conducted 
outcome studies on the impact of certain therapeutics on the microbiome markers. Clinician discretion is advised for appropriateness of therapeutics. 

Under certain conditions, environmental factors may influence specific commensals to become pathobionts. Pathobionts are distinguished from true infectious 
agents; they are potential pathogens under certain conditions. It is unknown whether these organisms play a causative role in disease or are a consequence of a 
disease state. Literature is evolving regarding the definition of a pathobiont and the role of commensal bacteria.1-3  

Organism Description Increased Levels Decreased Levels 

Bacteroides uniformis 
 

Bacteroides uniformis is a fiber-degrading 
bacteria. It colonizes the gut in early infancy 
and is promoted by breast feeding.4  
 
Thought to enhance the gut barrier through the 
production of butyrate and GABA.5,6 Also 
produces beta glucuronidase, degrades mucin, 
and produces folate.4,7,8 
 
Studied in preclinical trials as a potential 
probiotic for use in inflammatory and metabolic 
disorders.9-11 B. uniformis was found to be 
decreased in obese patients as compared to 
healthy or lean groups.12,13 It was higher in 
healthy controls as compared to patients with 
ulcerative colitis.14  
 
Enriched in healthy individuals versus colorectal 
cancer patients.15 
 
Associated with degradation of the isoflavone 
genistein, which then becomes less bioavailable 
to the human.16 
 

In ten healthy males, the consumption of red wine 
polyphenols for 4 weeks significantly increased the 
amount of Bacteroides uniformis as well as other 
commensal bacteria species.17 
 
Higher levels of insoluble fiber are associated with higher 
levels of B. uniformis.18 
 
A more favorable metabolic risk profile in men on a 
healthy plant-based diet was seen with a certain microbial 
profile featuring increased B. uniformis and decreased 
Prevotella copri. The healthy diet was characterized by a 
higher intake of fiber, plant proteins, whole grains, fruits, 
vegetables, nuts, and legumes, and a lower intake of 
energy, animal proteins, refined grains, potatoes, sweets, 
animal fat, egg, dairy, and meats.19 
 
A small study (n=13) showed the presence of B. uniformis 
and other Bacteroides species in non-vegetarians, versus 
vegetarians.20 
 

Higher fiber intake from beans is 
associated with lower abundance of B. 
uniformis.21 

Phocaeicola vulgatus  Generally considered a beneficial gut 
commensal, although is capable of attaching to 
and invading colonic epithelial cells and 
inducing pro-inflammatory cytokines.22   
 
Produces beta-glucuronidase, succinate, 
lactate, acetate, formate, and propionate.23,24 

A high beef diet was associated with increases in 
Bacteroides fragilis, B. vulgatus and Clostridium spp. in 10 
volunteers.27 

Decreased levels were found in 7-12-
year olds who consumed oligofructose-
enriched inulin (BENEO's prebiotic 
fiber Synergy1) for 16 weeks in a 
double-blind-controlled trial.28 
 



14

Commensal Bacteria

1. Hornef M. Pathogens, commensal symbionts, and pathobionts: discovery and functional effects on the host. ILAR J. 
2015;56(2):159-162.

2. Chow J, Tang H, Mazmanian SK. Pathobionts of the gastrointestinal microbiota and inflammatory disease. Curr Op Immunol. 
2011;23(4):473-480.

3. Buret AG, Motta J-P, Allain T, Ferraz J, Wallace JL. Pathobiont release from dysbiotic gut microbiota biofilms in intestinal 
inflammatory diseases: a role for iron? J Biomed Sci. 2019;26(1):1.

4. Benítez-Páez A, Gómez Del Pulgar EM, Sanz Y. The Glycolytic Versatility of Bacteroides uniformis CECT 7771 and Its Genome 
Response to Oligo and Polysaccharides. Front Cell Infect Microbiol. 2017;7:383.

5. Xing C, Du Y, Duan T, et al. Interaction between microbiota and immunity and its implication in colorectal cancer. Front 
Immunol. 2022;13:963819.

6. Takahashi K, Nishida A, Fujimoto T, et al. Reduced Abundance of Butyrate-Producing Bacteria Species in the Fecal Microbial 
Community in Crohn’s Disease. Digestion. 2016;93(1):59-65.

7. Pellock SJ, Walton WG, Biernat KA, et al. Three structurally and functionally distinct β-glucuronidases from the human gut 
microbe Bacteroides uniformis. J Biol Chem. 2018;293(48):18559-18573.

8. Qiao S, Bao L, Wang K, et al. Activation of a Specific Gut Bacteroides-Folate-Liver Axis Benefits for the Alleviation of Nonalco-
holic Hepatic Steatosis. Cell Rep. 2020;32(6):108005.

9. Neef A, Sanz Y. Future for probiotic science in functional food and dietary supplement development. Curr Op Clin Nutr Metab 
Care. 2013;16(6):679-687.

10. El Hage R, Hernandez-Sanabria E, Van de Wiele T. Emerging Trends in “Smart Probiotics”: Functional Consideration for the 
Development of Novel Health and Industrial Applications. Front Microbiol. 2017;8:1889.

11. López-Almela I, Romaní-Pérez M, Bullich-Vilarrubias C, et al. Bacteroides uniformis combined with fiber amplifies metabolic 
and immune benefits in obese mice. Gut Microbes. 2021;13(1):1-20.

12. Duan M, Wang Y, Zhang Q, Zou R, Guo M, Zheng H. Characteristics of gut microbiota in people with obesity. PloS one. 
2021;16(8):e0255446.

13. Dugas LR, Bernabé BP, Priyadarshini M, et al. Decreased microbial co-occurrence network stability and SCFA receptor level 
correlates with obesity in African-origin women. Sci Rep. 2018;8(1):17135.

14. Nomura K, Ishikawa D, Okahara K, et al. Bacteroidetes Species Are Correlated with Disease Activity in Ulcerative Colitis. J Clin 
Med. 2021;10(8).

15. Wang T, Cai G, Qiu Y, et al. Structural segregation of gut microbiota between colorectal cancer patients and healthy 
volunteers. ISME J. 2012;6(2):320-329.

16. Renouf M, Hendrich S. Bacteroides uniformis is a putative bacterial species associated with the degradation of the isoflavone 
genistein in human feces. J Nutr. 2011;141(6):1120-1126.

17. Queipo-Ortuno MI, Boto-Ordonez M, Murri M, et al. Influence of red wine polyphenols and ethanol on the gut microbiota 
ecology and biochemical biomarkers. Am J Clin Nutr. 2012;95(6):1323-1334.

18. Zengul AG, Demark-Wahnefried W, Barnes S, et al. Associations between Dietary Fiber, the Fecal Microbiota and Estrogen 
Metabolism in Postmenopausal Women with Breast Cancer. Nutr Cancer. 2021;73(7):1108-1117.

19. Li Y, Wang DD, Satija A, et al. Plant-Based Diet Index and Metabolic Risk in Men: Exploring the Role of the Gut Microbiome. J 

Nutr. 2021;151(9):2780-2789.

20. Ruengsomwong S, Korenori Y, Sakamoto N, Wannissorn B, Nakayama J, Nitisinprasert S. Senior Thai fecal microbiota 
comparison between vegetarians and non-vegetarians using PCR-DGGE and real-time PCR. J Microbiol Biotechnol. 
2014;24(8):1026-1033.

21. Lin D, Peters BA, Friedlander C, et al. Association of dietary fibre intake and gut microbiota in adults. Br J Nutr. 
2018;120(9):1014-1022.

22. Cuiv PO, Klaassens ES, Durkin AS, et al. Draft genome sequence of Bacteroides vulgatus PC510, a strain isolated from human 
feces. J Bacteriol. 2011;193(15):4025-4026.

23. Mroczynska M, Galecka M, Szachta P, Kamoda D, Libudzisz Z, Roszak D. Beta-glucuronidase and Beta-glucosidase activity in 
stool specimens of children with inflammatory bowel disease. Pol J Microbiol. 2013;62(3):319-325.

24. Lück R, Deppenmeier U. Genetic tools for the redirection of the central carbon flow towards the production of lactate in the 
human gut bacterium Phocaeicola (Bacteroides) vulgatus. Appl Microbiol Biotechnol. 2022;106(3):1211-1225.

25. Leite AZ, Rodrigues NC, Gonzaga MI, et al. Detection of Increased Plasma Interleukin-6 Levels and Prevalence of Prevotella 
copri and Bacteroides vulgatus in the Feces of Type 2 Diabetes Patients. Front Immunol. 2017;8:1107.

26. Mullish BH, McDonald JAK, Pechlivanis A, et al. Microbial bile salt hydrolases mediate the efficacy of faecal microbiota 
transplant in the treatment of recurrent Clostridioides difficile infection. Gut. 2019;68(10):1791-1800.

27. Hentges DJ, Maier BR, Burton GC, Flynn MA, Tsutakawa RK. Effect of a high-beef diet on the fecal bacterial flora of humans. 
Cancer Res. 1977;37(2):568-571.

28. Nicolucci AC, Hume MP, Martinez I, Mayengbam S, Walter J, Reimer RA. Prebiotics Reduce Body Fat and Alter Intestinal 
Microbiota in Children Who Are Overweight or With Obesity. Gastroenterology. 2017;153(3):711-722.

29. Dewulf EM, Cani PD, Claus SP, et al. Insight into the prebiotic concept: lessons from an exploratory, double blind intervention 
study with inulin-type fructans in obese women. Gut. 2013;62(8):1112-1121.

30. Wylie KM, Truty RM, Sharpton TJ, et al. Novel bacterial taxa in the human microbiome. PloS one. 2012;7(6):e35294.

31. Morotomi M, Nagai F, Sakon H, Tanaka R. Dialister succinatiphilus sp. nov. and Barnesiella intestinihominis sp. nov., isolated 
from human faeces. Int J System Evolut Microbiol. 2008;58(Pt 12):2716-2720.

32. Mancabelli L, Milani C, Lugli GA, et al. Meta‐analysis of the human gut microbiome from urbanized and pre‐agricultural 
populations. Environ Microbiol. 2017;19(4):1379-1390.

33. Mancabelli L, Milani C, Lugli GA, et al. Identification of universal gut microbial biomarkers of common human intestinal 
diseases by meta-analysis. FEMS Microbiol Ecol. 2017;93(12).

34. Ubeda C, Bucci V, Caballero S, et al. Intestinal microbiota containing Barnesiella species cures vancomycin-resistant 
Enterococcus faecium colonization. Infect Immun. 2013;81(3):965-973.

35. Bilinski J, Grzesiowski P, Sorensen N, et al. Fecal Microbiota Transplantation in Patients With Blood Disorders Inhibits Gut Col-
onization With Antibiotic-Resistant Bacteria: Results of a Prospective, Single-Center Study. Clin Infect Dis. 2017;65(3):364-370.

36. Leal-Lopes C, Velloso FJ, Campopiano JC, Sogayar MC, Correa RG. Roles of Commensal Microbiota in Pancreas Homeostasis 
and Pancreatic Pathologies. J Diab Res. 2015;2015:284680.

37. Daillere R, Vetizou M, Waldschmitt N, et al. Enterococcus hirae and Barnesiella intestinihominis Facilitate Cyclophospha-
mide-Induced Therapeutic Immunomodulatory Effects. Immunity. 2016;45(4):931-943.

38. Le Roy T, Lecuyer E, Chassaing B, et al. The intestinal microbiota regulates host cholesterol homeostasis. BMC Biol. 
2019;17(1):94.

39. Rogers MAM, Aronoff DM. The influence of non-steroidal anti-inflammatory drugs on the gut microbiome. Clin Microbiol 
Infection. 2016;22(2):178.e171-178.e179.

40. Toscano M, De Grandi R, Miniello VL, Mattina R, Drago L. Ability of Lactobacillus kefiri LKF01 (DSM32079) to colonize the 
intestinal environment and modify the gut microbiota composition of healthy individuals. Dig LiverDis. 2017;49(3):261-267.

41. Goker M, Gronow S, Zeytun A, et al. Complete genome sequence of Odoribacter splanchnicus type strain (1651/6). Stand 
Genom Sci. 2011;4(2):200-209.

42. Odamaki T, Kato K, Sugahara H, Xiao JZ, Abe F, Benno Y. Effect of probiotic yoghurt on animal-based diet-induced change in 
gut microbiota: an open, randomised, parallel-group study. Ben Microbes. 2016;7(4):473-484.

43. Gonzalez-Sarrias A, Romo-Vaquero M, Garcia-Villalba R, Cortes-Martin A, Selma MV, Espin JC. The Endotoxemia Marker 
Lipopolysaccharide-Binding Protein is Reduced in Overweight-Obese Subjects Consuming Pomegranate Extract by Modulating 
the Gut Microbiota: A Randomized Clinical Trial. Mol Nutr Food Res. 2018;62(11):e1800160.

44. Ley RE. Gut microbiota in 2015: Prevotella in the gut: choose carefully. Nat Rev Gastroenterol Hepatol. 2016;13(2):69-70.

45. Tett A, Huang KD, Asnicar F, et al. The Prevotella copri Complex Comprises Four Distinct Clades Underrepresented in Western-
ized Populations. Cell Host Microbe. 2019;26(5):666-679.e667.

46. De Filippis F, Pasolli E, Tett A, et al. Distinct Genetic and Functional Traits of Human Intestinal Prevotella copri Strains Are 
Associated with Different Habitual Diets. Cell Host Microbe. 2019;25(3):444-453.e443.

47. Koh A, De Vadder F, Kovatcheva-Datchary P, Backhed F. From Dietary Fiber to Host Physiology: Short-Chain Fatty Acids as Key 
Bacterial Metabolites. Cell. 2016;165(6):1332-1345.

48. Chen T, Long W, Zhang C, Liu S, Zhao L, Hamaker BR. Fiber-utilizing capacity varies in Prevotella- versus Bacteroides-domi-
nated gut microbiota. Sci Rep. 2017;7(1):2594.

49. Arumugam M, Raes J, Pelletier E, et al. Enterotypes of the human gut microbiome. Nature. 2011;473(7346):174-180.

50. Hjorth MF, Blaedel T, Bendtsen LQ, et al. Prevotella-to-Bacteroides ratio predicts body weight and fat loss success on 
24-week diets varying in macronutrient composition and dietary fiber: results from a post-hoc analysis. Int J Obesity (2005). 
2019;43(1):149-157.

51. Wu GD, Chen J, Hoffmann C, et al. Linking long-term dietary patterns with gut microbial enterotypes. Science. 
2011;334(6052):105-108.

52. Savin Z, Kivity S, Yonath H, Yehuda S. Smoking and the intestinal microbiome. Arch Microbiol. 2018;200(5):677-684.

53. Amato KR, Yeoman CJ, Cerda G, et al. Variable responses of human and non-human primate gut microbiomes to a Western 
diet. Microbiome. 2015;3:53.

54. Lawson PA, Song Y, Liu C, et al. Anaerotruncus colihominis gen. nov., sp. nov., from human faeces. Int J System Evolut 
Microbiol. 2004;54(Pt 2):413-417.

55. Le Chatelier E, Nielsen T, Qin J, et al. Richness of human gut microbiome correlates with metabolic markers. Nature. 
2013;500(7464):541-546.

56. Satokari R, Fuentes S, Mattila E, Jalanka J, de Vos WM, Arkkila P. Fecal transplantation treatment of antibiotic-induced, 
noninfectious colitis and long-term microbiota follow-up. Case Rep Med. 2014;2014:913867.

REFERENCES



15

Commensal Bacteria

57. Zupancic ML, Cantarel BL, Liu Z, et al. Analysis of the gut microbiota in the old order Amish and its relation to the metabolic 
syndrome. PloS one. 2012;7(8):e43052.

58. Jeong S, Huang LK, Tsai MJ, et al. Cognitive Function Associated with Gut Microbial Abundance in Sucrose and S-Adenos-
yl-L-Methionine (SAMe) Metabolic Pathways. JAD. 2022;87(3):1115-1130.

59. Togo AH, Diop A, Dubourg G, et al. Anaerotruncus massiliensis sp. nov., a succinate-producing bacterium isolated from 
human stool from an obese patient after bariatric surgery. New Microb New Infect. 2019;29:100508.

60. Togo AH, Valero R, Delerce J, Raoult D, Million M. “Anaerotruncus massiliensis,” a new species identified from human stool 
from an obese patient after bariatric surgery. New Microb New Infect. 2016;14:56-57.

61. Raimondi S, Musmeci E, Candeliere F, Amaretti A, Rossi M. Identification of mucin degraders of the human gut microbiota. 
Sci Rep. 2021;11(1):11094.

62. Bailén M, Bressa C, Martínez-López S, et al. Microbiota Features Associated With a High-Fat/Low-Fiber Diet in Healthy 
Adults. Front Nutr. 2020;7:583608.

63. Shikany JM, Demmer RT, Johnson AJ, et al. Association of dietary patterns with the gut microbiota in older, communi-
ty-dwelling men. Am J Clin Nutr. 2019;110(4):1003-1014.

64. Li J, Hou Q, Zhang J, et al. Carbohydrate Staple Food Modulates Gut Microbiota of Mongolians in China. Front Microbiol. 
2017;8:484.

65. Lin A, Bik EM, Costello EK, et al. Distinct distal gut microbiome diversity and composition in healthy children from Bangla-
desh and the United States. PloS one. 2013;8(1):e53838.

66. Lopetuso LR, Scaldaferri F, Petito V, Gasbarrini A. Commensal Clostridia: leading players in the maintenance of gut 
homeostasis. Gut Path. 2013;5(1):23.

67. Halmos EP, Christophersen CT, Bird AR, Shepherd SJ, Gibson PR, Muir JG. Diets that differ in their FODMAP content alter the 
colonic luminal microenvironment. Gut. 2015;64(1):93-100.

68. Basson A, Trotter A, Rodriguez-Palacios A, Cominelli F. Mucosal Interactions between Genetics, Diet, and Microbiome in 
Inflammatory Bowel Disease. Front Immunol. 2016;7:290.

69. Lin P-Y, Whang L-M, Wu Y-R, et al. Biological hydrogen production of the genus Clostridium: metabolic study and mathe-
matical model simulation. Int J Hydrog Energ. 2007;32(12):1728-1735.

70. Triantafyllou K, Chang C, Pimentel M. Methanogens, methane and gastrointestinal motility. J Neurogastroenterol Motil. 
2014;20(1):31-40.

71. Cuervo A, Hevia A, Lopez P, et al. Phenolic compounds from red wine and coffee are associated with specific intestinal 
microorganisms in allergic subjects. Food Function. 2016;7(1):104-109.

72. Gori A, Rizzardini G, Van’t Land B, et al. Specific prebiotics modulate gut microbiota and immune activation in HAART-naive 
HIV-infected adults: results of the “COPA” pilot randomized trial. Mucosal Immunol. 2011;4(5):554-563.

73. Nylund L, Nermes M, Isolauri E, Salminen S, de Vos WM, Satokari R. Severity of atopic disease inversely correlates with 
intestinal microbiota diversity and butyrate-producing bacteria. Allergy. 2015;70(2):241-244.

74. Di Iorio BR, Rocchetti MT, De Angelis M, et al. Nutritional Therapy Modulates Intestinal Microbiota and Reduces Serum Levels 
of Total and Free Indoxyl Sulfate and P-Cresyl Sulfate in Chronic Kidney Disease (Medika Study). J Clin Med. 2019;8(9).

75. Verhoog S, Taneri PE, Roa Diaz ZM, et al. Dietary Factors and Modulation of Bacteria Strains of Akkermansia muciniphila and 
Faecalibacterium prausnitzii: A Systematic Review. Nutrients. 2019;11(7).

76. Lopez-Siles M, Duncan SH, Garcia-Gil LJ, Martinez-Medina M. Faecalibacterium prausnitzii: from microbiology to diagnostics 
and prognostics. ISME J. 2017;11(4):841-852.

77. Hiippala K, Jouhten H, Ronkainen A, et al. The Potential of Gut Commensals in Reinforcing Intestinal Barrier Function and 
Alleviating Inflammation. Nutrients. 2018;10(8).

78. Walker AW, Duncan SH, McWilliam Leitch EC, Child MW, Flint HJ. pH and peptide supply can radically alter bacterial 
populations and short-chain fatty acid ratios within microbial communities from the human colon. Appl Environ Microbiol. 
2005;71(7):3692-3700.

79. Haro C, Montes-Borrego M, Rangel-Zuniga OA, et al. Two Healthy Diets Modulate Gut Microbial Community Improving 
Insulin Sensitivity in a Human Obese Population. J Clin Endocrinol Metab. 2016;101(1):233-242.

80. Hooda S, Boler BMV, Serao MCR, et al. 454 Pyrosequencing Reveals a Shift in Fecal Microbiota of Healthy Adult Men 
Consuming Polydextrose or Soluble Corn Fiber. J Nutr. 2012;142(7):1259-1265.

81. Ramirez-Farias C, Slezak K, Fuller Z, Duncan A, Holtrop G, Louis P. Effect of inulin on the human gut microbiota: stimulation of 
Bifidobacterium adolescentis and Faecalibacterium prausnitzii. Br J Nutr. 2009;101(4):541-550.

82. Le Bastard Q, Chapelet G, Javaudin F, Lepelletier D, Batard E, Montassier E. The effects of inulin on gut microbial composition: 
a systematic review of evidence from human studies. Eur J Clin Microbiol Infect Dis. 2019.

83. Zhernakova A, Kurilshikov A, Bonder MJ, et al. Population-based metagenomics analysis reveals markers for gut microbiome 
composition and diversity. Science. 2016;352(6285):565-569.

84. Moreno-Indias I, Sanchez-Alcoholado L, Perez-Martinez P, et al. Red wine polyphenols modulate fecal microbiota and 
reduce markers of the metabolic syndrome in obese patients. Food Function. 2016;7(4):1775-1787.

85. Hustoft TN, Hausken T, Ystad SO, et al. Effects of varying dietary content of fermentable short-chain carbohydrates on 
symptoms, fecal microenvironment, and cytokine profiles in patients with irritable bowel syndrome. Neurogastroenterol Motil. 
2017;29(4).

86. Bressa C, Bailen-Andrino M, Perez-Santiago J, et al. Differences in gut microbiota profile between women with active 
lifestyle and sedentary women. PloS one. 2017;12(2):e0171352.

87. Ponziani FR, Zocco MA, D’Aversa F, Pompili M, Gasbarrini A. Eubiotic properties of rifaximin: Disruption of the traditional 
concepts in gut microbiota modulation. WJG. 2017;23(25):4491-4499.

88. De Palma G, Nadal I, Collado MC, Sanz Y. Effects of a gluten-free diet on gut microbiota and immune function in healthy 
adult human subjects. Br J Nutr. 2009;102(8):1154-1160.

89. Bonder MJ, Tigchelaar EF, Cai X, et al. The influence of a short-term gluten-free diet on the human gut microbiome. Genome 
Med. 2016;8(1):45.

90. Cox SR, Lindsay JO, Fromentin S, et al. Effects of Low FODMAP Diet on Symptoms, Fecal Microbiome, and Markers of Inflam-
mation in Patients With Quiescent Inflammatory Bowel Disease in a Randomized Trial. Gastroenterology. 2020;158(1):176-188.
e177.

91. Murtaza N, Burke LM, Vlahovich N, et al. The Effects of Dietary Pattern during Intensified Training on Stool Microbiota of Elite 
Race Walkers. Nutrients. 2019;11(2).

92. Tagliabue A, Ferraris C, Uggeri F, et al. Short-term impact of a classical ketogenic diet on gut microbiota in GLUT1 Deficiency 
Syndrome: A 3-month prospective observational study. Clin Nutr ESPEN. 2017;17:33-37.

93. Lee T, Clavel T, Smirnov K, et al. Oral versus intravenous iron replacement therapy distinctly alters the gut microbiota and 
metabolome in patients with IBD. Gut. 2017;66(5):863-871.

94. Goldstein EJ, Tyrrell KL, Citron DM. Lactobacillus species: taxonomic complexity and controversial susceptibilities. Clin 
InfectDis. 2015;60 Suppl 2:S98-107.

95. Zhang Z, Lv J, Pan L, Zhang Y. Roles and applications of probiotic Lactobacillus strains. Appl Microbiol Biotechnol. 
2018;102(19):8135-8143.

96. Tomova A, Bukovsky I, Rembert E, et al. The Effects of Vegetarian and Vegan Diets on Gut Microbiota. Front Nutr. 2019;6:47.

97. Kelly JP, Curhan GC, Cave DR, Anderson TE, Kaufman DW. Factors related to colonization with Oxalobacter formigenes in U.S. 
adults. J Endourol. 2011;25(4):673-679.

98. Singh RK, Chang HW, Yan D, et al. Influence of diet on the gut microbiome and implications for human health. J Transl Med. 
2017;15(1):73.

99. Takahashi H, Wako N, Okubo T, Ishihara N, Yamanaka J, Yamamoto T. Influence of partially hydrolyzed guar gum on constipa-
tion in women. J Nutr Sci Vitaminol. 1994;40(3):251-259.

100. Ricaboni D, Mailhe M, Benezech A, Andrieu C, Fournier PE, Raoult D. ‘Pseudoflavonifractor phocaeensis’ gen. nov., sp. nov., 
isolated from human left colon. New Microb New Infect. 2017;17:15-17.

101. Louis S, Tappu RM, Damms-Machado A, Huson DH, Bischoff SC. Characterization of the Gut Microbial Community 
of Obese Patients Following a Weight-Loss Intervention Using Whole Metagenome Shotgun Sequencing. PloS one. 
2016;11(2):e0149564.

102. Clooney AG, Bernstein CN, Leslie WD, et al. A comparison of the gut microbiome between long-term users and non-users 

of proton pump inhibitors. Aliment Pharmacol Therap. 2016;43(9):974-984.

103. Tamanai-Shacoori Z, Smida I, Bousarghin L, et al. Roseburia spp.: a marker of health? Fut Microbiol. 2017;12:157-170.

104. Scott KP, Antoine JM, Midtvedt T, van Hemert S. Manipulating the gut microbiota to maintain health and treat disease. 
Microb Ecol Health Dis. 2015;26:25877.

105. De Filippis F, Pellegrini N, Vannini L, et al. High-level adherence to a Mediterranean diet beneficially impacts the gut 
microbiota and associated metabolome. Gut. 2016;65(11):1812-1821.

106. David LA, Materna AC, Friedman J, et al. Host lifestyle affects human microbiota on daily timescales. Genome Biol. 
2014;15(7):R89.

107. Walker AW, Ince J, Duncan SH, et al. Dominant and diet-responsive groups of bacteria within the human colonic microbio-
ta. ISME J. 2011;5(2):220-230.

108. David LA, Maurice CF, Carmody RN, et al. Diet rapidly and reproducibly alters the human gut microbiome. Nature. 
2014;505(7484):559-563.

109. Morrison DJ, Preston T. Formation of short chain fatty acids by the gut microbiota and their impact on human metabolism. 
Gut Microb. 2016;7(3):189-200.

110. Baxter NT, Schmidt AW, Venkataraman A, Kim KS, Waldron C, Schmidt TM. Dynamics of Human Gut Microbiota and Short-
Chain Fatty Acids in Response to Dietary Interventions with Three Fermentable Fibers. mBio. 2019;10(1).

111. Rangarajan AA, Chia HE, Azaldegui CA, et al. Ruminococcus bromii enables the growth of proximal Bacteroides thetaiotao-
micron by releasing glucose during starch degradation. Microbiology. 2022;168(4).

112. Kasai C, Sugimoto K, Moritani I, et al. Comparison of the gut microbiota composition between obese and non-obese 
individuals in a Japanese population, as analyzed by terminal restriction fragment length polymorphism and next-generation 
sequencing. BMC Gastroenterol. 2015;15:100.

113. Bao R, Hesser LA, He Z, Zhou X, Nadeau KC, Nagler CR. Fecal microbiome and metabolome differ in healthy and food-aller-
gic twins. J Clinical Invest. 2021;131(2).

114. Sasaki M, Schwab C, Ramirez Garcia A, et al. The abundance of Ruminococcus bromii is associated with faecal butyrate 
levels and atopic dermatitis in infancy. Allergy. 2022.

115. Rosés C, Cuevas-Sierra A, Quintana S, et al. Gut Microbiota Bacterial Species Associated with Mediterranean Diet-Related 
Food Groups in a Northern Spanish Population. Nutrients. 2021;13(2).

116. Nieves-Ramírez ME, Partida-Rodríguez O, Laforest-Lapointe I, et al. Asymptomatic Intestinal Colonization with Protist 
Blastocystis Is Strongly Associated with Distinct Microbiome Ecological Patterns. mSystems. 2018;3(3).

117. Zhang Y, Gu Y, Ren H, et al. Gut microbiome-related effects of berberine and probiotics on type 2 diabetes (the PREMOTE 
study). Nat Comm. 2020;11(1):5015.

118. Marchandin H, Jumas-Bilak E. The family veillonellaceae. The Prokaryotes: Firmicutes and Tenericutes. 2014:433-453.

119. Liu S, Chen M, Wang Y, et al. Effect of Veillonella parvula on the physiological activity of Streptococcus mutans. Arch Oral 
Biol. 2020;109:104578.

120. Poppleton DI, Duchateau M, Hourdel V, et al. Outer Membrane Proteome of Veillonella parvula: A Diderm Firmicute of the 
Human Microbiome. Front Microbiol. 2017;8:1215.

121. Gronow S, Welnitz S, Lapidus A, et al. Complete genome sequence of Veillonella parvula type strain (Te3). Stand Genom 
Sci. 2010;2(1):57-65.

122. Pham VT, Lacroix C, Braegger CP, Chassard C. Lactate-utilizing community is associated with gut microbiota dysbiosis in 
colicky infants. Sci Rep. 2017;7(1):11176.

123. Pimentel G, Burton KJ, Rosikiewicz M, et al. Blood lactose after dairy product intake in healthy men. Br J Nutr. 
2017;118(12):1070-1077.

124. Hooda S, Boler BM, Serao MC, et al. 454 pyrosequencing reveals a shift in fecal microbiota of healthy adult men consuming 
polydextrose or soluble corn fiber. J Nutr. 2012;142(7):1259-1265.

125. Palleja A, Kashani A, Allin KH, et al. Roux-en-Y gastric bypass surgery of morbidly obese patients induces swift and 
persistent changes of the individual gut microbiota. Genome Med. 2016;8(1):67.

REFERENCES



Commensal Bacteria

16

REFERENCES

126. O’Callaghan A, van Sinderen D. Bifidobacteria and Their Role as Members of the Human Gut Microbiota. Front Microbiol. 
2016;7:925.

127. Yuan J, Zhu L, Liu X, et al. A proteome reference map and proteomic analysis of Bifidobacterium longum NCC2705. Mol 
Cell Proteom. 2006;5(6):1105-1118.

128. Bag S, Ghosh TS, Das B. Complete Genome Sequence of Collinsella aerofaciens Isolated from the Gut of a Healthy Indian 
Subject. Genome Announce. 2017;5(47).

129. Ohashi Y, Sumitani K, Tokunaga M, Ishihara N, Okubo T, Fujisawa T. Consumption of partially hydrolysed guar gum 
stimulates Bifidobacteria and butyrate-producing bacteria in the human large intestine. Ben Microbes. 2015;6(4):451-455.

130. Yasukawa Z, Inoue R, Ozeki M, et al. Effect of Repeated Consumption of Partially Hydrolyzed Guar Gum on Fecal 
Characteristics and Gut Microbiota: A Randomized, Double-Blind, Placebo-Controlled, and Parallel-Group Clinical Trial. 
Nutrients. 2019;11(9).

131. Tuohy KM, Kolida S, Lustenberger AM, Gibson GR. The prebiotic effects of biscuits containing partially hydrolysed guar 
gum and fructo-oligosaccharides--a human volunteer study. Br J Nutr. 2001;86(3):341-348.

132. Bamberger C, Rossmeier A, Lechner K, et al. A Walnut-Enriched Diet Affects Gut Microbiome in Healthy Caucasian 
Subjects: A Randomized, Controlled Trial. Nutrients. 2018;10(2).

133. Huaman JW, Mego M, Manichanh C, et al. Effects of Prebiotics vs a Diet Low in FODMAPs in Patients With Functional Gut 
Disorders. Gastroenterology. 2018;155(4):1004-1007.

134. Zimmer J, Lange B, Frick JS, et al. A vegan or vegetarian diet substantially alters the human colonic faecal microbiota. 
Eur J Clin Nutr. 2012;66(1):53-60.

135. Wong CB, Odamaki T, Xiao J-z. Beneficial effects of Bifidobacterium longum subsp. longum BB536 on human health: 
Modulation of gut microbiome as the principal action. J Function Foods. 2019;54:506-519.

136. Haro C, Garcia-Carpintero S, Alcala-Diaz JF, et al. The gut microbial community in metabolic syndrome patients is 
modified by diet. J Nutr Biochem. 2016;27:27-31.

137. Kalinkovich A, Livshits G. A cross talk between dysbiosis and gut-associated immune system governs the development 
of inflammatory arthropathies. Sem Arthr Rheum. 2019;49(3):474-484.

138. Chen J, Wright K, Davis JM, et al. An expansion of rare lineage intestinal microbes characterizes rheumatoid arthritis. 
Genome Med. 2016;8(1):43.

139. Qin P, Zou Y, Dai Y, Luo G, Zhang X, Xiao L. Characterization a Novel Butyric Acid-Producing Bacterium Collinsella 
aerofaciens Subsp. Shenzhenensis Subsp. Nov. Microorganisms. 2019;7(3).

140. Rey FE, Gonzalez MD, Cheng J, Wu M, Ahern PP, Gordon JI. Metabolic niche of a prominent sulfate-reducing human gut 
bacterium. Proc Nat Acad Sci  USA. 2013;110(33):13582-13587.

141. Foerster J, Maskarinec G, Reichardt N, et al. The influence of whole grain products and red meat on intestinal microbiota 
composition in normal weight adults: a randomized crossover intervention trial. PloS one. 2014;9(10):e109606.

142. Gomez-Arango LF, Barrett HL, Wilkinson SA, et al. Low dietary fiber intake increases Collinsella abundance in the gut 
microbiota of overweight and obese pregnant women. Gut Microbes. 2018;9(3):189-201.

143. Bilen M, Beye M, Mbogning Fonkou MD, et al. Genomic and phenotypic description of the newly isolated human 
species Collinsella bouchesdurhonensis sp. nov. Microbiol Open. 2018;7(5):e00580.

144. Ruengsomwong S, La-Ongkham O, Jiang J, Wannissorn B, Nakayama J, Nitisinprasert S. Microbial Community of 
Healthy Thai Vegetarians and Non-Vegetarians, Their Core Gut Microbiota, and Pathogen Risk. J Microbiol Biotechnol. 
2016;26(10):1723-1735.

145. Makivuokko H, Tiihonen K, Tynkkynen S, Paulin L, Rautonen N. The effect of age and non-steroidal anti-inflammatory 
drugs on human intestinal microbiota composition. Br J Nutr. 2010;103(2):227-234.

146. Marquet P, Duncan SH, Chassard C, Bernalier-Donadille A, Flint HJ. Lactate has the potential to promote hydrogen 
sulphide formation in the human colon. FEMS Microbiol Lett. 2009;299(2):128-134.

147. Kushkevych I, Dordevic D, Vitezova M. Analysis of pH Dose-dependent Growth of Sulfate-reducing Bacteria. Open Med. 
2019;14:66-74.

148. Singh SB, Lin HC. Hydrogen Sulfide in Physiology and Diseases of the Digestive Tract. Microorganisms. 2015;3(4):866-
889.

149. Wolf P, Cummings P, Shah N, Gaskins HR, Mutlu E. Sulfidogenic Bacteria Abundance in Colonic Mucosa is Positively 
Correlated with Milk and Animal Fat Intake and Negatively Correlated with Mono and Polyunsaturated Fatty Acids. FASEB J. 
2015;29(1_supplement):598.510.

150. Wang L, Zhang J, Guo Z, et al. Effect of oral consumption of probiotic Lactobacillus planatarum P-8 on fecal microbiota, 
SIgA, SCFAs, and TBAs of adults of different ages. Nutrition. 2014;30(7-8):776-783.e771.

151. Suarez FL, Furne JK, Springfield J, Levitt MD. Bismuth subsalicylate markedly decreases hydrogen sulfide release in the 
human colon. Gastroenterology. 1998;114(5):923-929.

152. Xiao S, Fei N, Pang X, et al. A gut microbiota-targeted dietary intervention for amelioration of chronic inflammation 
underlying metabolic syndrome. FEMS Microbiol Ecol. 2014;87(2):357-367.

153. Blount ZD. The unexhausted potential of E. coli. eLife. 2015;4.

154. Miura K, Ohnishi H. Role of gut microbiota and Toll-like receptors in nonalcoholic fatty liver disease. WJG. 
2014;20(23):7381-7391.

155. Rossi E, Cimdins A, Luthje P, et al. “It’s a gut feeling” - Escherichia coli biofilm formation in the gastrointestinal tract 
environment. Crit Rev Microbiol. 2018;44(1):1-30.

156. Jia K, Tong X, Wang R, Song X. The clinical effects of probiotics for inflammatory bowel disease: A meta-analysis. 
Medicine. 2018;97(51):e13792.

157. Guo S, Chen S, Ma J, et al. Escherichia coli Nissle 1917 Protects Intestinal Barrier Function by Inhibiting NF-kappaB-Me-
diated Activation of the MLCK-P-MLC Signaling Pathway. Med Inflamm. 2019;2019:5796491.

158. Ticinesi A, Nouvenne A, Meschi T. Gut microbiome and kidney stone disease: not just an Oxalobacter story. Kidney 
international. 2019;96(1):25-27.

159. Basseri RJ, Basseri B, Pimentel M, et al. Intestinal methane production in obese individuals is associated with a higher 
body mass index. Gastroenterol Hepatol. 2012;8(1):22-28.

160. Gottlieb K, Wacher V, Sliman J, Pimentel M. Review article: inhibition of methanogenic archaea by statins as a targeted 
management strategy for constipation and related disorders. Aliment Pharmacol Therap. 2016;43(2):197-212.

161. Pimentel M, Gunsalus RP, Rao SS, Zhang H. Methanogens in human health and disease. Am J Gastroenterol Suppl. 
2012;1(1):28.

162. Beghini F, Pasolli E, Truong TD, Putignani L, Caccio SM, Segata N. Large-scale comparative metagenomics of Blastocystis, 
a common member of the human gut microbiome. ISME J. 2017;11(12):2848-2863.

163. van de Pol JAA, van Best N, Mbakwa CA, et al. Gut Colonization by Methanogenic Archaea Is Associated with Organic 
Dairy Consumption in Children. Front Microbiol. 2017;8(355).

164. Hoffmann C, Dollive S, Grunberg S, et al. Archaea and Fungi of the Human Gut Microbiome: Correlations with Diet and 
Bacterial Residents. PLOS ONE. 2013;8(6):e66019.

165. Mathur R, Chua KS, Mamelak M, et al. Metabolic effects of eradicating breath methane using antibiotics in prediabetic 
subjects with obesity. Obesity. 2016;24(3):576-582.

166. Seo M, Heo J, Yoon J, et al. Methanobrevibacter attenuation via probiotic intervention reduces flatulence in adult human: 
A non-randomised paired-design clinical trial of efficacy. PloS one. 2017;12(9):e0184547.

167. Afra K, Laupland K, Leal J, Lloyd T, Gregson D. Incidence, risk factors, and outcomes of Fusobacterium species bacteremia. 
BMC Infect Dis. 2013;13:264.

168. Amitay EL, Werner S, Vital M, et al. Fusobacterium and colorectal cancer: causal factor or passenger? Results from a large 
colorectal cancer screening study. Carcinogenesis. 2017;38(8):781-788.

169. Brook I. Fusobacterium, Infection and Immunity. 1998.

170. O’Keefe SJ, Li JV, Lahti L, et al. Fat, fibre and cancer risk in African Americans and rural Africans. Nature Comm. 
2015;6:6342.

171. Ben Lagha A, Haas B, Grenier D. Tea polyphenols inhibit the growth and virulence properties of Fusobacterium 
nucleatum. Sci Rep. 2017;7:44815.

172. De Angelis M, Montemurno E, Vannini L, et al. Effect of whole-grain barley on the human fecal microbiota and 
metabolome. Appl Environ Microbiol. 2015;81(22):7945-7956.

173. Derrien M, Vaughan EE, Plugge CM, de Vos WM. Akkermansia muciniphila gen. nov., sp. nov., a human intestinal 
mucin-degrading bacterium. Int J System Evolut Microbiol. 2004;54(5):1469-1476.

174. Geerlings SY, Kostopoulos I, De Vos WM, Belzer C. Akkermansia muciniphila in the human gastrointestinal tract: when, 
where, and how? Microorganisms. 2018;6(3):75.

175. Depommier C, Everard A, Druart C, et al. Supplementation with Akkermansia muciniphila in overweight and obese 
human volunteers: a proof-of-concept exploratory study. Nat Med. 2019;25(7):1096-1103.

176. Walker JM, Eckardt P, Aleman JO, et al. The effects of trans-resveratrol on insulin resistance, inflammation, and 
microbiota in men with the metabolic syndrome: A pilot randomized, placebo-controlled clinical trial. J Clin Transl Res. 
2019;4(2):122-135.

177. Li Z, Henning SM, Lee RP, et al. Pomegranate extract induces ellagitannin metabolite formation and changes stool 
microbiota in healthy volunteers. Food Function. 2015;6(8):2487-2495.

178. Roshanravan N, Mahdavi R, Alizadeh E, et al. The effects of sodium butyrate and inulin supplementation on angiotensin 
signaling pathway via promotion of Akkermansia muciniphila abundance in type 2 diabetes; A randomized, double-blind, 
placebo-controlled trial. J Cardiovasc Thorac Res. 2017;9(4):183-190.

179. de la Cuesta-Zuluaga J, Mueller NT, Corrales-Agudelo V, et al. Metformin Is Associated With Higher Relative Abundance 
of Mucin-Degrading Akkermansia muciniphila and Several Short-Chain Fatty Acid-Producing Microbiota in the Gut. Diab 
Care. 2017;40(1):54-62.

180. Clarke SF, Murphy EF, O’Sullivan O, et al. Exercise and associated dietary extremes impact on gut microbial diversity. Gut. 
2014;63(12):1913-1920.

181. Zhou K. Strategies to promote abundance of Akkermansia muciniphila, an emerging probiotics in the gut, evidence from 
dietary intervention studies. J Funct Foods. 2017;33:194-201.

www.gdx.net • 800.522.4762

© 2022 Genova Diagnostics - Commensal_Bacteria_Chart_1122


