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Therapeutic bacterial composition

Introduction

Ulcerative Colitis (UC) is a chronic inflammatory bowel disease characterised by immune-mediated
inflammation at the mucosal lining of the colon. This chronic inflammation occurs between the proximal
colon and rectum, characterised by ulceration of the colonic epithelial barrier leading to abdominal pain,
rectal bleeding, and frequent/bloody diarrhoea (Ungaro et al., 2017). The incidence and prevalence of
this disease continues to increase, with 10-15% of patients with disease progression requiring
colectomy (Ungaro et al., 2017; Farrell, 2019).

Similar to UC, Crohn’s Disease (CD) is a chronic inflammatory bowel disease characterised by immune-
mediated inflammation, however, it can occur throughout the entire gastro-intestinal tract, Over the
course of the disease patients present with complications requiring surgery e.g. strictures, and fistulas
(Torres et al., 2017; GBD 2017 Inflammatory Bowel Disease Collaborators, 2020).

Existing standard of care treatments aim to induce and maintain mucosal healing via immune
modulation. As of 2020, the NICE recommended first-line therapy for mild to moderate Ulcerative Colitis
is topical 5-ASA (Abdulrazeg et al., 2019). When patients fail to respond to first-line therapy or present
with more severe disease, they are escalated through a series of treatment options — corticosteroids,
immune-modulators, anti-TNF, and antibody therapy (Ungaro et al., 2017). All existing treatment options
target mechanisms to modulate the immune system, which can have severe side-effects (Caviglia,
Boskoski and Cicala, 2008). However, recent evidence has shown that the microbiome may play a role
in the disease aetiology (Neurath, 2020). This may account for the variable response seen in trials
evaluating existing therapies which do not account for the microbiome e.g. anti-TNF (Rutgeerts et al.,
2005).

Moayyedi et al. first demonstrated that faecal microbiota transplants (FMT) could be used to treat
patients with Ulcerative Colitis (Moayyedi et al, 2015). Additional studies have continued to
demonstrate this effect (Costello et al., 2017). In 2019, Costello et al. published a paper in JAMA which
demonstrated that FMT can induce and maintain steroid-free remission in 32% of patients with mild to
moderate Ulcerative Colitis (Costello et al., 2019). Additionally, Kump et al. showed that antibiotics had
minimal effect on UC patient’'s disease activity without the use of FMT, suggesting the addition of
bacterial strains is needed for clinical remission (Kump et al., 2018).This suggests the transfer of
microbiota from a healthy donor is capable of inducing clinical remission in UC patients.

FMT has also been shown to play a role in CD, with Sokol et al. showing engraftment of microbiota
associated with maintenance of remission (Sokol et al., 2020). Metwaly et al. further explored the role

of the microbiome by exploring the multi-omic profiles CD patients treated with haematopoietic stem
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cell therapy (HSCT). In the study, microbiome mechanism were identified which may play a role in the
disease (Metwaly et al., 2020).

In view of the limited treatment options currently available, improved methods of treating colitis are

needed. The present invention is aimed at addressing this need.

Summary of the invention

The invention is based on the finding that changes in specific bacteria in the UC patient’s microbiome

following FMT correlate with clinical remission.

Thus, the inventors have found that engraftment of bacterial strains from donor stool into the patients
and associated abundance changes of bacteria in the microbiome correlates with treatment response.
Thus, bacteria that are useful in the treatment of UC, originating in the donors, have been identified in

the patients with disease severity reduction.

The bacteria identified and described herein may be employed individually or in combination to provide
treatment of UC or CD.

The identified bacteria are derived by patient-first discovery, and they correlate with patient response.

Thus, in a first aspect, the invention relates to a composition comprising a bacterium selected from one
or more bacterial species as shown in Table 1, for example comprising 1, 2, 3, 4, 5,6, 7, 8, 9 or 10
isolated bacteria selected from one or more bacteria as shown in Table 1. In some embodiments, the
composition comprises multiple bacterial species (“a consortium of bacteria”) i.e. 2 to 10 bacterial

species as shown herein.

In another aspect, the invention relates to a composition comprising isolated bacteria selected from at
least four species wherein the bacteria from the first species comprise a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1 or 11, the
bacteria from the second species comprise a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, the bacteria from the third
species comprise a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO:3 or 18 and the bacteria from the fourth species comprise a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 4, 12, 15 or 18. For example, the composition may comprise SEQ ID NO: 1,2, 3,4, 11, 14
or 17,18, 12, 15 and/or 19.



WO 2022/069907 PCT/GB2021/052558

The composition may further comprise one or more further bacteria selected from bacteria comprising
a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 5, 20, 6, 21, 7, 22, 8, 23, 9, 13, 24, 10 and/or 25.

In another aspect, the invention relates to a pharmaceutical composition comprising a bacterium
selected from one or more bacteria as shown in Table 1, for example comprising 1, 2, 3,4,5,6,7, 8,9
or 10 isolated bacteria selected from one or more bacteria as shown in Table 1 and a pharmaceutical
carrier. For example, the pharmaceutical composition may comprise isolated bacteria selected from at
least four species wherein the bacteria from the first species comprise a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, the
bacteria from the second species comprise a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, the bacteria from the third
species comprise a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO:3 or 18 and the bacteria from the fourth species comprise a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 4, 12, 15 or 19. For example, the pharmaceutical composition may comprise SEQ ID NO:
1,2,8,4,11,14 0r 17,18, 12, 15 and/or 19.

The pharmaceutical composition may further comprise one or more further bacteria selected from
bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 5, 20, 6, 21, 7, 22, 8, 23, 9, 13, 24, 10 and/or 25.

In another aspect, the invention relates to a composition or a pharmaceutical composition as described

above for use in the treatment of disease.

In another aspect, the invention relates to a composition or a pharmaceutical composition as described

above for use in the treatment of UC or CD.

In another aspect, the invention relates to a method for treating UC or CD comprising administering
composition or a pharmaceutical composition as described above to a subject. In another aspect, the
invention relates to the use of a composition or a pharmaceutical composition as described in the

manufacture of a medicament for the treatment of UC or CD.

In another aspect, the invention relates to a kit comprising a composition as described above.

In another aspect, the invention relates to a kit comprising a sealable container configured to receive a
biological sample and means to detect a bacterial isolate identified herein. For example, the kit may
comprise polynucleotide primers for amplifying one or more 16S rDNA polynucleotide sequence from
at least one gut associated bacterium to form an amplified 16S rDNA polynucleotide sequence, wherein

the amplified 16S rDNA sequence has at least 97% identity to a polynucleotide sequence selected from
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SEQ ID NOs 1 to SEQ ID NO 25; a detecting reagent to detect the amplified 16S rDNA sequence; and

instructions for use. Alternatively, other genomic sequences may be amplified.

In another aspect, the invention relates to a food product or a vaccine comprising the composition as
described above.

In another aspect, the invention relates to a method for identifying a faecal donor comprising the
assessment of a faecal sample of a subject for the presence of one or more bacteria selected from
Table 1; identifying the faecal donor based on the presence and/or abundance of one or more bacteria
selected from Table 1.

In another aspect, the invention relates to the use of one or more bacteria selected from Table 1 in a
method for identifying a donor for FMT therapy.

In another aspect, the invention relates to a method for treating faecal transplant prior to administration
to a subject comprising supplementing the faecal transplant with one or more bacteria selected from
Table 1.

In another aspect, the invention relates to a Christensenellaceae R-7 group sp. bacterium or a
composition comprising a Christensenellaceae R-7 group sp.bacterium, for use in the prevention and/or
treatment of a disease, for example UC or CD.

In another aspect, the invention relates to a composition comprising a Christensenellaceae R-7 group
sp. bacterium according to SEQ ID No. 2, 14 or 17.

Description of Figures

Figure 1. Caco-2 barrier repair assay. The results of this assay show that the isolated bacteria can
repair the epithelial layer after it has been damaged. This is a key mechanism in treating UC alongside

immune modulation and decolonisation of species which break the barrier.

Figure 2. Caco-2 barrier integrity assay. The results of this assay show that the isolated bacteria

maintain epithelial barrier integrity under steady state conditions.

Figure 3. Dendritic cell activation assay. The results of this assay show that certain bacteria can inhibit
LPS-induced dendritic cell maturation, as reflected by lower expression levels of the co-stimulatory
molecule CD86.
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Figure 4. M1 macrophage cytokine production assay. The results of this assay show that the isolated
bacteria modify the cytokine production profile by enhancing the production of the tolerogenic cytokine

IL-10, while keeping TNF-a levels similar to the LPS control.

Figure 5. M1 macrophage cytokine production assay. The results of this assay show that certain
compositions of the isolated bacteria modify the cytokine production profile by enhancing the production

of the tolerogenic cytokine IL-10, while keeping TNF-a levels similar to the LPS control.

Figure 6. CD4+ T cell polarisation assay. The results of this assay show that dendritic cells treated with

the isolated bacteria in addition to LPS can polarize CD4+ T cells into IL-10 producing effector cells.

Figure 7. CD4+ T cell polarisation assay. The results of this assay show that dendritic cells treated with
certain compositions of the isolated bacteria can in addition to LPS polarize CD4+ T cells into IL-10

producing effector cells.

Figure 8. CD4+ T cell polarisation assay. The results of this assay show that dendritic cells treated with

SEQ ID NO. 2 in addition to LPS can polarize CD4+ T cells into Foxp3-expressing effector cells.

Figure 9. Composition B reduced disease-induced weight-loss in SPF DSS-induced Colitis Disease
Model. Mice were treated with DSS alone or in combination with either vehicle control or Composition
B at two dosing schedules. Data depicted as mean percentage weight-loss of individual mice + SEM at
D8. Both treatment groups showed superior efficacy compared to vehicle treated mice as weight loss
was prevented (One-way ANOVA p<0.002).

Figure 10. Composition B treatment reduces disease-induced colon shortening in SPF-induced Colitis
Disease Model. Colon length was measured in cm at D10 in SPF DSS-induced Colitis Disease Model
Treated with Composition B. Mice were treated with DSS alone or in combination with either vehicle
control or Composition B at two dosing schedules. Data depicted as mean length in cm + SEM of

individual mice.

Figure 11. Composition B treatment reduces colonic inflammation in SPF-induced Colitis Disease
Model. Colonic inflammation was assessed by histological analysis. Mice were treated with DSS alone
or in combination with either vehicle control or Composition B at two dosing schedules. Colon
specimens were excised on D10 and scored using Mouse Colitis Histology Index (Koelnik et al

2018). Data depicted as histology severity score + SEM of individual mice.

Detailed description

The present invention will now be further described. In the following passages, different aspects of the

invention are defined in more detail. Each aspect so defined may be combined with any other aspect
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or aspects unless clearly indicated to the contrary. In particular, any feature indicated as being preferred
or advantageous may be combined with any other feature or features indicated as being preferred or

advantageous.

Generally, nomenclatures used in connection with, and techniques of microbiology, cell and tissue
culture, pathology, molecular biology, genetics and protein and nucleic acid chemistry and hybridization
described herein are those well-known and commonly used in the art. The methods and techniques of
the present disclosure are generally performed according to conventional methods well-known in the
art and as described in various general and more specific references that are cited and discussed
throughout the present specification unless otherwise indicated. See, e.g., Green and Sambrook et al.,
Molecular Cloning: A Laboratory Manual, 4th ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (2012).

The nomenclatures used in connection with, and the laboratory procedures and techniques of analytical
chemistry, microbiology, bioinformatics and medicinal and pharmaceutical chemistry described herein

are those well-known and commonly used in the art.

The invention relates to therapeutic bacterial compositions each comprising one or more, e.g. a
consortium of defined bacterial isolates. The compositions are useful in the treatment of disease, in
particular UC and CD.

The bacterial compositions of the invention include isolated bacteria and are not therefore faecal
microbiota transplants (FMT). They do not contain faecal material, but contain defined mixtures of
bacterial isolates free of faecal material. Preparations that contain a defined bacterial mixture are
generally accepted to be a safer treatment than FMT. An advantage of the present composition is that
it comprises only fully defined and characterised bacteria and no undefined or unwanted components,
which may be present in donor stools, thereby allowing the therapeutic composition to be standardised
and increasing safety of the composition. Thus, in aspects relating to bacterial compositions, the

invention excludes administration of faecal transplants.

FMTs relies on a stool sample from a healthy human donor which is administered directly to the
recipient, e.g. via colonoscopy, without bacteria present in the stool sample being isolated prior to the
administration of the FMT to the recipient. While FMT is widely used, there are some disadvantages
associated with FMT. The composition of the FMT material is very donor dependant and therefore is
inconsistent. Despite screening of donors, it is difficult to determine the bacterial load of the samples.
Donors also have to be screened for pathogens and to assess the risk of colonization with drug-resistant
bacteria. Additionally, the manufacture and supply of FMT presents logistic challenges and is not readily
scalable as a pharmaceutical product. In certain aspects described below, the invention also relates to
augmenting FMT therapy with one or more bacterial isolate from one or more species as disclosed

herein and methods for screening / identifying a faecal donor.
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The compositions in this invention include isolated bacteria. The term "isolated" refers to bacteria that
are isolated from the natural environment or samples. The isolated bacteria, e.g. isolated bacterial
strains, are substantially free of other cellular material, chemicals and/or faecal material. Thus, as used
herein, the term “isolated” bacteria refers to bacteria that have been separated from one or more
undesired component, such as another bacterium or bacterial strain, one or more component of a
growth medium, and/or one or more component of a sample, such as a faecal sample. In some
embodiments, the bacteria are substantially isolated from a source such that other components of the

source are not detected.

As used herein, the term “species” refers to a taxonomic entity as conventionally defined by genomic
sequence and phenotypic characteristics. A “strain” is a particular instance of a species that has been
isolated and purified according to conventional microbiological techniques. It will be understood that the
terms bacteria and bacterial isolates as used herein refer to a plurality of bacteria, that is a bacterial

population.

In one embodiment, the bacteria of the composition are metabolically inactive prior to administration.
For example, the bacteria are lyophilised. In one embodiment, the composition includes vegetative
bacterial cells and does not include bacterial spores. In one embodiment, the composition includes
vegetative bacterial cells and/or bacterial spores. In one embodiment, the composition includes
vegetative bacterial cells and does not include bacterial spores or is substantially devoid of spores. In
one embodiment, the composition includes fewer than about 0.1%, 0.5%, 1%, 2%, 3%, 4% or 5%

spores.

In one embodiment, the isolated bacteria, e.g. isolated bacterial strains, from the species listed herein,
can be viable bacteria that are capable of colonising the gastrointestinal gut of a subject when

administered to said subject.

The composition is preferably a live bacterial product or a live biotherapeutic product. As described
herein, a live bacterial product (also referred to as a bacterial composition, a live bacterial consortium,
or bacterial consortium) comprises one or more isolated live bacteria; e.g. bacterial strains from one or
more bacterial species as described herein. The term live bacterial therapy is interchangeably used
with bacteriotherapy herein and defines a therapy using live bacteria to restore health or alleviate

disease / disease symptoms or increase response to a therapy.

The bacterial composition is selected based on the ability of the live bacterial product to induce or
stimulate a desired response when administered to a subject (e.g., a UC or CD patient).

The bacterial composition provides an immunosuppressive effect and other effects / mechanisms

relevant to therapy.
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The composition comprises one or more bacterial species selected from those listed in Table 1. The
ability of the specific bacteria or the combination of bacterial species of the live bacterial product to
induce a beneficial effect, i.e. an immunosuppressive effect, can be assessed using any of method
known in the art, e.g., in vitro assays for example using cell culture, or in vivo studies. Exemplary assays

are described in the examples.

In one embodiment, the isolated bacteria, e.g. isolated bacterial strains, can be viable bacteria that are
capable of colonising and/or engraftment of the gastrointestinal gut of a subject when administered to

said subject.

The inventors have shown that by using certain bacteria, e.g. by combining bacteria from different
species, a therapeutic composition can be provided which finds use as a treatment for UC or CD. Thus,
in a first aspect, the invention relates to a composition comprising one, two or more isolated bacteria,
e.g. a bacterial strain, selected from one or more of the bacterial species B1, B2, B3, B4, B5, B6, B7,
B8, B9 and/or B10 as listed in table 1 or subsets thereof. The invention thus relates to a composition
comprising one or more bacterial isolate, e.g. bacterial population, having a 16SrDNA selected from
SEQ ID. Nos 1 to 25. The invention thus relates to a composition comprising or consisting of bacterial

isolates of one or more of the species as shown in table 1.

Table 1 below lists the 10 bacterial species from which the isolated bacteria present in the composition
are selected. Reference to exemplary 16S rDNA sequence characterising each species is also
provided. The terms 16S rDNA sequence or 16S rDNA as used herein refer to DNA nucleic acid
sequences, i.e. a nucleic acid molecule, which encodes 16S rRNA nucleic acid sequence i.e. a nucleic
acid molecule. Nucleic acid sequences are listed in table 11. Also, as explained further below, the
bacteria of the composition may have a 16S rDNA sequence with certain sequence identity to the SEQ
ID listed below. Thus, in one embodiment, the composition comprises or consists of a population of 1,
2,3,4,5,6,7,8,9or 10 bacteria defined by the species name. Additionally or alternatively, the bacteria
can be defined by reference to the SEQ ID No. as in table 1 and 11 and as explained further herein.
Also, as explained further below, the bacteria of the composition and of other aspects as described
herein may have a 16S rDNA sequence with certain sequence identity to the SEQ ID Nos. as listed
below.



WO 2022/069907 PCT/GB2021/052558

Table 1. Bacteria in Composition A.

No Taxonomy 16s rDNA | Possible alternative
sequence B La:nc::::z/'or closely related
sequence species
identifier g:if‘g ign closely related
identified from public
databases, or given name
B1 Bifidobacterium adolescentis | SEQ ID NO. 1 na
SEQ ID NO. 11
SEQID NO. 16
B2 Christensenellaceae R-7 | SEQID NO. 2 Powria  foxae, Clostridiales
group sp. SEQID NO. 14 bacterium P40, UBA11524
SEQ ID NO. 17 sp000437595
B3 Senegalimassilia anaerobia SEQID NO. 3 na
SEQID NO. 18
B4 Provetella copri SEQID NO. 4 na
SEQID NO. 12
SEQID NO. 15
SEQID NO. 19
B5 Bifidobacterium SEQID NO. 5 na
pseudocatenulatum SEQID NO. 20
B6 Eubacterium ventriosum SEQID NO. 6 na
SEQ ID NO. 21
B7 Barnesiella intestinihominis SEQID NO. 7 na
SEQ ID NO. 22
B8 Bacteroides stercoris SEQID NO. 8 na
SEQ ID NO. 23
B9 Roseburia faecis SEQID NO. 9 Agathobacter faecis, Roseburia
SEQID NO. 13 hominis
SEQID NO. 24
B10 | Slackia isoflavoniconvertens | SEQ ID NO. 10 na
SEQ ID NO. 25

na = not available

Table 1 provides reference to exemplary strains for the bacterial species provided by reference to 16S
rDNA. The aspects and embodiments of the invention described herein are defined by reference to the

species name and/or SEQ ID NO. as shown in Tables 1 and 11. In some cases, different exemplary
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sequences are provided in Table 1 for the same species, e.g. corresponding to different exemplary
strains which belong to the same species. Where multiple sequences are provided for a species, these
sequences share a high sequence identity, e.g. the different strains have at least 98.7% sequence

identity.

In the aspects and embodiments described herein, for each of B1 to B10, any of the sequences defined
above (SEQ ID. Nos 1 to 25) can be used. Thus, where multiple sequences are provided for a single

species, any of these sequences can be used.

In some embodiments, the live bacterial product comprises one or more bacterial strains of each of the
10 recited species above. It should be appreciated that the strains provided are exemplary strains and
that closely related bacterial strains of the same species (e.g., as defined by 16S rDNA sequences and
certain sequence percentage identity, e.g. 98.7%) have highly similar or the same biological properties.
It would therefore be apparent to the skilled person that bacterial strains listed above can be replaced

with bacterial strains of the same species. The invention is not limited to the exemplary strains.

In one embodiment, the composition comprises or consists of 10 different isolated bacteria, i.e. bacteria
from each of the 10 bacterial species and or sequences references listed in table 1, for example with
reference to the sequences as shown in the table or a sequence with identity thereto as explained
below. In one embodiment, the composition comprises subsets / combinations of bacterial species
listed in table 1. It is envisaged that any subsets / combinations of isolates from different bacterial
species are provided. In one embodiment, the composition comprises or consists of 9 isolated bacteria,
e.g. bacteria B1 and B3-B10 as listed in table 1.

In one embodiment, the composition does not comprise bacteria of any other species, i.e. a species not
listed in Table 1 or the composition comprises only de minimis or biologically irrelevant amounts of
bacteria from another species not listed in Table 1. By biologically irrelevant is meant bacteria that do
not have an effect on the treatment of UC or CD. However, the composition may comprise further

components that are not bacteria, e.g. pharmaceutical carriers and the like.

In one embodiment, the composition does not comprise other bacterial species that fall within a genus
listed in Table 1. However, the composition may comprise further components that are not bacteria,

e.g. pharmaceutical carriers and the like.

In another embodiment, the composition may comprise other bacterial species that fall within a genus
listed in Table 1, but does not comprise bacterial species of a genus not listed in Table 1. However, the
composition may comprise further components that are not bacteria, e.g. pharmaceutical carriers and
the like.

10
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In another embodiment, the composition may comprise other bacterial species, i.e. bacterial species

not listed in table 1.

As will be apparent to a skilled person, one or a number of bacterial species selected from those listed
in table 1 can be combined in a single composition. For example, the composition comprises or consists
of at least 1 or 2, e.g. upto 3, upto 4, upto 5 upto 6, up to 7, up to 8, up to 9 or up to 10 isolated
bacterial species selected from those shown in table 1, for example with reference to the sequences as
shown in the table. Examples of combinations of bacterial species are set out below. One or more strain

can be used for each species.

In one embodiment, the composition comprises at least 1, at least 2, at least 3, at least 4, at least 5, at
least 6, at least 7, at least 8, at least 9 or at least 10 isolated bacterial species selected from those listed

in table 1, for example with reference to the sequences as shown in table 11.

In one embodiment, the composition comprises or consists of no more than 2, no more than 3, no more
than 4, no more than 5, no more than 6, no more than 7, no more than 8, no more than 9 or no more
than 10 isolated bacterial species selected from those listed in table 1, for example with reference to

the sequences as shown in table 11.

In one embodiment, the composition comprises or consists of 210 4,210 5,2t06,2t07,2108,210 9
or 2 to 10 isolated bacterial species selected from those shown in table 1, for example with reference
to the sequences as shown in table 11.

In one embodiment, the composition comprises or consists of 1t03,11t04,1t05,11t06,1t07,1108,
11to 9 or 1 to 10 isolated bacterial species selected from those shown in table 1, for example with

reference to the sequences as shown in table 11.

In one embodiment, the composition comprises or consists of 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 isolated
bacterial species selected from those listed in table 1, for example with reference to the sequence IDs

as shown in table 1 and 11.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
A in table 2. This table shows bacteria from 10 different species (B1-B10). Thus, in one embodiment,
the composition thus comprises or consists of isolated bacteria selected from bacteria comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7%
seqguence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12,

15 or 19, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence

11
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according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 6 or 21, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or
23, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 9, 13 or 24 and bacteria comprising a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
B in table 3. This table shows bacteria from 9 different species (B1, B2-B10). Thus, in one embodiment,
the composition comprises or consists of isolated bacteria selected from bacteria comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 3 or 18, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 0or 19, a 16S rDNA
seguence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 6 or 21, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence having
at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23 a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 9, 13 or 24 and bacteria comprising a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
C in table 4. This table shows bacteria from 8 different species (B1-B5, B7, B8, B10). Thus, in one
embodiment, the composition comprises or consists of isolated bacteria selected from bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7% sequence identity with a
nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23
and bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 10 or 25.

12
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In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
D in table 5. This table shows bacteria from 8 different species (B1-B8). Thus, in one embodiment, the
composition comprises or consists of isolated bacteria selected from bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S rDNA sequence having
at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or
19, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 6 or 21, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23
and bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic

acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
E in table 6. This table shows bacteria from 9 different species (B1-B5, B7, B8, B9, B10). Thus, in one
embodiment, the composition comprises or consists of isolated bacteria selected from bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7% sequence identity with a
nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7%
seqguence identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or
23, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 9, 13 or 24 and bacteria comprising a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
F in table 7. This table shows bacteria from 6 different species (B1-B4, B7, B10). Thus, in one
embodiment, the composition comprises or consists of isolated bacteria selected from bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S

rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
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SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7% sequence identity with a
nucleic acid sequence according to SEQ ID NO: 7 or 22 and bacteria comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or
25.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
G in table 8. This table shows bacteria from 4 different species (B2, B3, B4, B7). Thus, in one
embodiment, the composition comprises or consists of isolated bacteria selected from bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19 and
bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 7 or 22.

In one embodiment, the composition comprises or consists of isolated bacteria as shown in composition
H in table 9. This table shows bacteria from 3 different species (B3, B4, B7). Thus, in one embodiment,
the composition comprises or consists of isolated bacteria selected from bacteria comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 3 or 18, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 4, 12, 15 or 19 and bacteria comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or
22.

In one embodiment, the composition comprises or consists of isolated bacteria from 4 species selected
from those listed in table 1, for example B. adoloscentis, Bifidobacterium pseudocatenulatum,
Senegalimassilia anaerobia and Christensenellaceae R-7 group sp, for example with reference to the
sequence IDs as shown in table 1 and 11. Thus, the composition may comprise or consist of bacteria
from a first species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a
nucleic acid sequence according to SEQ ID NO: 1,11 or 16, bacteria from a second species comprising
a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 5 or 20, bacteria from a third species comprising a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18 and bacteria
from a fourth species comprising a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17. In another embodiment, the composition
comprises or consists of isolated bacteria selected from bacteria comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11
or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 3 or 18, and bacteria comprising a 16S rDNA
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sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 4, 12,15 0r 19.

In one embodiment, the composition comprises or consists of isolated bacteria from 4 species selected
from those listed in table 1, for example B. adoloscentis, Eubacterium ventriosum, Christensenellaceae
R-7 group sp., Provetella copri, Bacteroides stercoris and Barnesiella intestinihominis, for example with
reference to the sequence IDs as shown in table 1 and 11. Thus, the composition may comprise or
consist of bacteria from a species comprising a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, bacteria from a species
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 6 or 21, bacteria from a species comprising a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17,
bacteria from a species comprising a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, bacteria from a species comprising
a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 8 or 23 and/or bacteria from a species comprising a 16S rDNA sequence having at least

98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22.

In one embodiment, the composition comprises or consists of isolated bacteria from 4 species selected
from those listed in table 1, for example B. adoloscentis, Provetella copri, Bacteroides stercoris and
Roseburia faecis, for example with reference to the sequence IDs as shown in table 1 and 3. Thus, the
composition may comprise or consist of bacteria from a first species comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11
or 16, bacteria from a second species comprising a 16S rDNA sequence having at least 98.7%
seguence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, bacteria from
a third species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 8 or 23 and bacteria from a fourth species comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 29, 13 or 24.

In one embodiment, the composition comprises or consists of isolated bacteria from 4 species selected
from those listed in table 1, for example B. adoloscentis, Bifidobacterium pseudocatenulatum,
Bacteroides stercoris and Eubacterium ventriosum, for example with reference to the sequence IDs as
shown in table 1 and 3. Thus, the composition may comprise or consist of bacteria from a first species
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 1, 11 or 16, bacteria from a second species comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or
20, bacteria from a third species comprising a 16S rDNA sequence having at least 98.7% sequence

identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23 and bacteria from a fourth
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species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 6 or 21.

In one embodiment, the composition comprises or consists of isolated bacteria from 6 species selected
from those listed in table 1, for example B. adoloscentis, Provetella copri, Senegalimassilia anaerobia,
Barnesiella intestinihominis, Eubacterium ventriosum and Christensenellaceae R-7 group sp, for
example with reference to the sequence IDs as shown in table 1 and 11. Thus, the composition may
comprise or consist of bacteria from a species comprising a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, bacteria from a
species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
seguence according to SEQ ID NO: 4, 12, 15 or 19, bacteria from a species comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 3 or 18, bacteria from a species comprising a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, bacteria from a species
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 6 or 21 and bacteria from a species comprising a 16S rDNA sequence having

at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17.

In one embodiment, the composition comprises or consists of isolated bacteria from 5 species selected
from those listed in table 1, for example Bifidobacterium adoloscentis, Barnesiella intestinihominis,
Senegalimassilia anaerobia, Christensenellaceae R-7 group sp, and Provetella Copri, for example with
reference to the sequence IDs as shown in table 1 and 3. Thus, the composition may comprise or
consist of bacteria from a species comprising a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, bacteria from a species
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 7 or 22, bacteria from a species comprising a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, bacteria
from a species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 2, 14 or 17 and bacteria from a species comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQID NO: 4,12, 15 0r 19.

In one embodiment, the composition comprises or consists of B. adolescentis, Christensenellaceae R-
7 group sp., Senegalimassilia anaerobia and Provetella copri, for example with reference to the
sequence IDs as shown in table 1 and 11. Thus, the composition may comprise or consist of bacteria
from a species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 1, 11 or 16, bacteria from a species comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 2, 14 or 17, bacteria from a species comprising a 16S rDNA sequence having at least 98.7%

sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, and bacteria from a
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species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 4, 12, 15 or 19.

In one embodiment, the composition comprises or consists of Senegalimassilia anaerobia, Provetella
copri, Barnesiella intestinihominis, Bacteroides stercoris., and Roseburia faecis, for example with
reference to the sequence IDs as shown in table 1 and 11. Thus, the composition may comprise or
consist of bacteria from a species comprising a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, bacteria from a species
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 4, 12, 15 or 19, bacteria from a species comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or
22, bacteria from a species comprising a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 8 or 23 and bacteria from a species comprising
a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 9, 13 or 24.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Provetella copri, Eubacterium ventriosum, Christensenellaceae R-7 and/or Roseburia
faecis, for example with reference to the sequence IDs as shown in table 1 and 11. In one embodiment,
the composition thus comprises or consists of isolated bacteria selected from bacteria comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7%
seqguence identity with a nucleic acid sequence according to SEQ ID NO: 3 or 18, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12,
15 0r 19, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA seqguence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23, and bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Eubacterium ventriosum and Roseburia faecis, for example with reference to the
sequence IDs as shown in table 1 and 11. Thus, the composition may comprise or consist of bacteria
from a species comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7%
seqguence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO:6 or 21,

a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
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to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 8 or 23, and a 16S rDNA sequence having at least 98.7%

sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Eubacterium ventriosum, Roseburia faecis, and Christensenellaceae R-7 sp. for example
with reference to the sequence IDs as shown in table 1 and 3. In one embodiment, the composition
thus comprises or consists of isolated bacteria selected from bacteria comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11
or 16, , a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 3 or 18, a 168 rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, , a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
seguence according to SEQ ID NO: 8 or 23, and bacteria comprising a 16S rDNA sequence having at

least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Roseburia faecis, for example with reference to the sequence IDs as shown in table 1 and
3. In one embodiment, the composition thus comprises or consists of isolated bacteria selected from
bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 3 or
18, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 4,12, 15 0r 19, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO:6 or 21, a 16S rDNA
seguence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 8 or 23, and bacteria comprising a 16S rDNA sequence having at

least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Eubacterium ventriosum, for example with reference to the sequence IDs as shown in
table 1 and 3. In one embodiment, the composition thus comprises or consists of isolated bacteria
selected from bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least

98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S
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rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ D NO: 3 or 18, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, , a 16S rDNA
seguence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 8 or 23, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 9, 13 or 24 and bacteria comprising a
16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia, Eubacterium ventriosum, Roseburia faecis, and
Christensenellaceae R-7 sp., for example with reference to the sequence IDs as shown in table 1 and
3. In one embodiment, the composition thus comprises or consists of isolated bacteria selected from
bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or
20, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 8 or 23, and bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia, Eubacterium ventriosum and Roseburia faecis, for example
with reference to the sequence IDs as shown in table 1 and 3. In one embodiment, the composition
thus comprises or consists of isolated bacteria selected from bacteria comprising a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11
or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having
at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ D NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 8 or 23, and bacteria comprising a 16S rDNA sequence having at

least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.
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In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia and Eubacterium ventriosum, for example with reference to
the sequence IDs as shown in table 1 and 3. In one embodiment, the composition thus comprises or
consists of isolated bacteria selected from bacteria comprising a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQID NO: 2,14 0or 17, , a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 7 or
22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 8 or 23, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 9, 13 or 24 and bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia and Roseburia faecis, for example with reference to the
sequence IDs as shown in table 1 and 3. In one embodiment, the composition thus comprises or
consists of isolated bacteria selected from bacteria comprising a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7%
seguence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO:6 or 21,
a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 8 or 23, and bacteria comprising a 16S rDNA sequence having

at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia, Slackia isoflavoniconvertans, and Christensenellaceae R-7
sp. for example with reference to the sequence IDs as shown in table 1 and 3. In one embodiment, the
composition thus comprises or consists of isolated bacteria selected from bacteria comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence

having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO:6 or 21,
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a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 7 or 22, and a 16S rDNA sequence having at least 98.7% sequence identity with a

nucleic acid sequence according to SEQ ID NO: 8 or 23.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia, Slackia isoflavoniconvertans, and Christensenellaceae R-7,
Eubacterium ventriosum and Roseburia faecis, for example with reference to the sequence IDs as
shown in table 1 and 3. In one embodiment, the composition thus comprises or consists of isolated
bacteria selected from bacteria comprising a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12,
15 0r 19, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 7 or 22, and a 16S rDNA sequence having at least

98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia, Slackia isoflavoniconvertans, and Christensenellaceae R-7,
and Eubacterium ventriosum, for example with reference to the sequence IDs as shown in table 1 and
3. In one embodiment, the composition thus comprises or consists of isolated bacteria selected from
bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
seguence according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or
20, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with
a nucleic acid sequence according to SEQ ID NO: 8 or 23, and a 16S rDNA sequence having at least

98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 9, 13 or 24.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia, Slackia isoflavoniconvertans, and Christensenellaceae R-7,
and Roseburia faecis, for example with reference to the sequence IDs as shown in table 1 and 3. In
one embodiment, the composition thus comprises or consists of isolated bacteria selected from bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having
at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO:6 or 21, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence
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identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23, a 16S rDNA sequence having

at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 9, 13 or 24.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia and Slackia isoflavoniconvertans, for example with reference
to the sequence IDs as shown in table 1 and 3. In one embodiment, the composition thus comprises or
consists of isolated bacteria selected from bacteria comprising a 16S rDNA sequence having at least
98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, 11 or 16, a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 5 or 20, a 16S rDNA sequence
having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO:6 or 21,
a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 8 or 23, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 9, 13 or 24.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia and Slackia isoflavoniconvertans and Roseburia faecis, for
example with reference to the sequence IDs as shown in table 1 and 3. In one embodiment, the
composition thus comprises or consists of isolated bacteria selected from bacteria comprising a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 2, 14 or 17, , a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19, a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID
NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO:6 or 21, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence having
at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23.

In one embodiment, the composition comprises or consists of bacteria selected from Table 1, but does
not comprise Senigalimassilia anaerobia and Slackia isoflavoniconvertans and Eubacterium
ventriosum, for example with reference to the sequence IDs as shown in table 1 and 3. In one
embodiment, the composition thus comprises or consists of isolated bacteria selected from bacteria
comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence
according to SEQ ID NO: 1, 11 or 16, a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 2, 14 or 17, a 16S rDNA sequence having at
least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 4, 12, 15 or 19,
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a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 5 or 20, a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 7 or 22, a 16S rDNA sequence having at least 98.7% sequence
identity with a nucleic acid sequence according to SEQ ID NO: 8 or 23, a 16S rDNA sequence having
at least 98.7% sequence identity with a nucleic acid sequence according to SEQ ID NO: 9, 13 or 24
and bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic
acid sequence according to SEQ ID NO: 10 or 25.

In one embodiment, the composition does not comprise Provetella copri, a Bifodobacterium and/or

Bacteroides stercoris.

In one embodiment, the composition comprises an isolated bacterial mixture (consortium) comprising
or consisting of 1 to 10 e.g. 2, 3, 4, 5, 6, 7, 8, 9 or 10 bacterial species, e.g. bacterial strains, having a
16S rDNA sequence with at least 97%, e.g. 98.7%, sequence identity or sequence identity to 16S rDNA
sequences selected from the bacterial species represented as SEQ ID Nos 1 to 25. Exemplary

compositions are set out above.

A skilled person would appreciate that that bacterial species selected from Table 1 and for use in the
composition and methods of the invention can have the sequence shown in Table 11 or a sequence
that has certain percentage identity thereto and retains biological activity; i.e. activity against UC or CD,

e.g. reduction of symptoms of UC or CD.

Methods of determining sequence identity are known in the art. It is known that clades, operational
taxonomic units (OTUs), species, and strains are, in some embodiments, identified by their 16S rDNA
sequence. The relatedness can be determined by the percent identity and this can be determined using

methods known in the art.

Bacterial species and strains used in a composition as described herein can be identified based on the
16S nucleic acid sequence (full length or part thereof, such as V regions). The 16S ribosomal DNA
gene codes for the DNA component of the 30S subunit of the bacterial ribosome. It is widely present in
all bacterial species. Different bacterial species have one to multiple copies of the 16S rDNA gene, and
copies of the 16S rDNA gene may differ in sequence within the same bacterium. Bacteria usually carry
multiple copies of a 16S rDNA gene. 16S rDNA gene sequencing is by far one of the most common
methods targeting housekeeping genes to study bacterial phylogeny and genus/species classification.
Thus, bacteria can be taxonomically classified based on the sequence of the gene encoding the 16S
nucleic acid sequence, e.g. ribosomal DNA (rDNA) in the bacterium. This gene sequence is also
referred to as the ribosomal DNA sequence (rDNA). The bacterial 16S rDNA is approximately 1500
nucleotides in length and is used in reconstructing the evolutionary relationships and sequence
similarity of one bacterial isolate to another using phylogenetic approaches. 16S rDNA sequences are

used for phylogenetic reconstruction as they are in general highly conserved, but contain specific
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hypervariable regions that harbour sufficient nucleotide diversity to differentiate genera and species of

most microbes.

Using well known techniques to determine a full 16S rDNA sequence or the sequence of any
hypervariable region of the 16S rDNA sequence, genomic DNA is extracted from a bacterial sample,
the 16S rDNA (full region or specific hypervariable regions) amplified using polymerase chain reaction
(PCR), the PCR products cleaned, and nucleotide sequences delineated to determine the genetic
composition of 16S rDNA gene or subdomain of the gene. If full 16S rDNA sequencing is performed,
the sequencing method used may be, but is not limited to, Sanger sequencing. If one or more
hypervariable regions are used, such as the V4 region, the sequencing may be, but is not limited to
being, performed using the Sanger method or using a next-generation sequencing method, such as an
llumina (sequencing by synthesis) method using barcoded primers allowing for multiplex reactions.
Next generation whole genome sequencing can be used to obtain the sequence of each 16S rDNA
gene within a bacterial genome, when multiple copies of the gene are present. The V1-V9 regions of
the 16S refer to the first nine hypervariable regions of the 16S rDNA gene that are often used for genetic
typing of bacterial samples. Gene sequences are presented herein using letter representation to specific
nucleotides, i.e. A, T, G, C. Polymorphisms in 16S rDNA gene sequence copies within a bacterium can
be represented using IUPAC codes (Johnson, 2010). IUPAC codes are used in the consensus

sequences shown herein.

In some embodiments, bacterial species identified as described herein are identified by sequence
identity to 16S rDNA sequences as known in the art and described herein. In some embodiments, the
selected species are identified by sequence identity to full length 16S rDNA sequences as shown in
Table 11. In some embodiments, the selected species are identified by sequence identity to a part of
the full length 16S rDNA sequences as shown in Table 11. For example, at least one of V1 to V9, such
as V3-V4 or V3 or V4, of the full length 16S rDNA is used to characterise the bacterial isolate.

As used herein, the terms "homology" or “identity” generally refer to the percentage of nucleic acid
residues in a sequence that are identical with the residues of the reference sequence with which it is
compared, after aligning the sequences and in some embodiments after introducing gaps, if necessary,
to achieve the maximum percentage homology, and not considering any conservative substitutions as
part of the sequence identity. Thus, the percentage homology between two nucleic acid sequences is
equivalent to the percentage identity between the two sequences. Methods and computer programs for
the alignment are well known. The percentage identity between two sequences can be determined

using well known mathematical algorithms.

In one embodiment, the degree of sequence identity between a query sequence and a reference
sequence can be determined with the aid of a commercially available sequence comparison program.
This typically involves aligning the two sequences using the default scoring matrix and default gap

penalty, identifying the number of exact matches, and dividing the number of exact matches with the
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length of the reference sequence. Suitable computer programs useful for determining identity include,
for example, BLAST (blast.ncbi.nlm.nih.govy).

In the various embodiments as set out herein when reference is made to a SEQ ID NO., sequences
that have certain percentage sequence identity to the full-length sequence are also within the scope of

the invention.

The full length or partial 16S rDNA of the bacterial species listed in table 11 with reference to the
sequence identifier in table 1 and which is used in the compositions and methods of the invention has
at least 90% e.g. at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%, sequence identity
to the corresponding reference 16S rDNA (i.e. SEQ IDs 1 to 10). In some embodiments, the threshold
sequence identity is at least 94.5%. In one embodiment, said sequence identity is at least 95%. In one
embodiment, said sequence identity is at least 97%. In one embodiment, said sequence identity is at
least 98.7%.

In one aspect, the composition therefore comprises one, two or more bacterial species comprising a
16S rDNA sequence selected from SEQ ID. NO. 1 to 10 or comprising a 16S rDNA sequence having
atleast 90% e.qg. at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; e.g. 97% or 98.7% identity

to a nucleic acid sequence selected from SEQ ID NOs. 1 to 25.

In some embodiments, the threshold sequence identity is 94.5%, 94.6%, 94.7%, 94.8%, 94.9%, 95.0%,
95.1%, 95.2%, 95.3%, 95.4%, 95.5%, 95.6%, 95.7%, 95.8%, 95.9%, 96.0%, 96.1%, 96.2%, 96.3%,
96.4%, 96.5%, 96.6%, 96.7%, 96.8%, 96.9%, 97.0%, 97.1%, 97.2%, 97.3%, 97.4%, 97.5%, 97.6%,
97.7%, 97.8%, 97.9%, 98.0%, 98.1%, 98.2%, 98.3%, 98.4%, 98.5%, 98.6%, 98.7%, 98.8%, 98.9%
99.0%, 99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%, 99.9% or 100%. In one
embodiment, a bacterium present in the composition belongs to the same species as a bacterium
disclosed herein, has at least 90% e.g. at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; e.g.
97% or 98.7% identity to a nucleic acid sequence selected from SEQ ID NOs. 1 to 25 and retains activity
against UC or CD.

In one embodiment, the composition comprises or consists of one or more of the following 10 different
bacterial species having a 16sDNA of the following SEQ ID Nos.:

Species B1: SEQ ID No. 1, 11 or 16 or a 16S rDNA sequence having at least 90% e.g. at least 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; €.9. 97% or 98.7% identity thereto,

Species B2: SEQ ID No. 2, 14 or 17 or a 16S rDNA sequence having at least 90% e.g. at least 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; e.9. 97% or 98.7% identity thereto,

Species B3: SEQ ID No. 3 or 18 or a 16S rDNA sequence having at least 90% e.g. at least 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%; e.g. 97% or 98.7% identity thereto,

Species 41: SEQ ID No. 4, 12, 15 or 19 or a 16S rDNA sequence having at least 90% e.g. at least 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; €.9. 97% or 98.7% identity thereto,
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Species B5: SEQ ID No. 5 or20 or a 16S rDNA sequence having at least 90% e.g. at least 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%; e.9. 97% or 98.7% identity thereto,

Species B6: SEQ ID No. 6 or 21 or a 16S rDNA sequence having at least 90% e.g. at least 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%; e.9. 97% or 98.7% identity thereto,

Species B7: SEQ ID No. 7 or 22 or a 16S rDNA sequence having at least 90% e.g. at least 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%; e.9. 97% or 98.7% identity thereto,

Species B8: SEQ ID No. 8 or 23 or a 16S rDNA sequence having at least 90% e.g. at least 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%; e.9. 97% or 98.7% identity thereto,

Species B9: SEQ ID No. 9 or 13 or a 16S rDNA sequence having at least 90% e.g. at least 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%; e.9. 97% or 98.7% identity thereto,

Species B10: SEQ ID No. 10 or 25 or a 16S rDNA sequence having at least 90% e.g. at least 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; €.9. 97% or 98.7% identity thereto.

In one example, species used in the composition are identified based on their 16S rDNA sequence
(e.g., full-length sequence, or partial sequence). In some cases, strains of bacterial species useful in
an invention, e.g., strains of the species disclosed herein, can be obtained from a public biological
resource center such as the ATCC (atcc.org), the DSMZ (dsmz.de), or the Riken BioResource Center
(en.brc.riken.jp). 16s rDNA sequences useful for identifying species or other aspects of the invention
can be obtained from public databases, e.g., the Human Microbiome Project (HMP) web site or
GenBank.

A skilled person would appreciate that the compositions may include one or more than one strain of a
particular bacterial species as listed in table 1. For example, the composition of the invention comprises
more than one bacterial strain for species. For example, in some embodiments, the composition of the
invention comprises more than one strain from within the same species listed in table 1 (e.g. more than
1,2,3,4,5,6,7,8,9,10, 15, 20, 25, 30, 35, 40 or 45 strains). In another embodiment, the composition
of the invention comprises one bacterial strain for each species.

In one embodiment, the bacteria of the composition are capable of colonising the gastrointestinal tract
of a subject. In one embodiment, the bacteria of the composition are capable of sustained engraftment
in the gastrointestinal tract of a subject.

In one embodiment, the composition has one or more of the following characteristics which include
biological and clinical characteristics:
e The composition is effective in treating and/or preventing UC in a subject. Treatment of UC
reduces one or more symptoms of UC;
e The composition is effective in treating and/or preventing UC in an in vitro or in vivo model for
UC. For example, the model may be a DSS-induced (dextran sodium sulphate) colitis model

and weight loss and / or colon length may be measured;
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e The composition is effective in treating and/or preventing CD in a subject. Treatment of CD
reduces one or more symptoms of CD;

e The composition is effective in treating and/or preventing CD in an in vitro or in vivo model for
CD. For example, the model may be a DSS-induced colitis model and weight loss may be
measured;

e Administering the composition to a cell, tissue or subject modulates one or more biomarkers
selected from C-reactive protein, fecal lactoferrin and fecal calprotectin;

e Administering the composition to a cell, tissue or subject increases the abundance of bacteria
in the subject which creates an environment or microenvironment (e.g., metabolome) that is
conducive to the treatment of UC and/or CD;

e Administering the composition to a cell, tissue or subject increases suppressive Foxp3+ or IL-
10+ regulatory T cell abundance;

e Administering the composition to a cell, tissue or subject increases the production of anti-
inflammatory cytokines such as IL-10 or TGF- B by Dendritic Cells and Macrophages;

e Administering the composition to a cell, tissue or subject reduces or attenuates production of
at least one pro-inflammatory gene product, e.g. IL-6, IL-12, IL-17 and/or TNF-a in a human
cell;

e Administering the composition to a cell, tissue or subject; e.g. in an in vitro or in vivo model,
reduces or preventing disruption of, or increasing, barrier integrity of a human cell line (e.g. an
epithelial cell) monolayer, e.g. a Caco2 cell monolayer treated with the consortium where the
barrier function is measured by electrical impedance. This can be measured as shown in the
examples.

e The composition has an immunosuppressive effect on the immune system of a subject, for
example as demonstrated in an in vitro or in vivo model, for example as measured in a dendritic

cell activation assay, M1 macrophage assay and CD4+ T cell polarisation assay.

Suitable assays are shown in the examples.

Thus, the composition includes at least one bacterial strain which shows one or more of the features

set out above.

The ability of the specific bacteria or the combination of bacterial species to induce an anti-inflammatory
effect e.g. as defined above can be assessed using any of method known in the art, e.g., in vitro assays

for example using cell culture, or in vivo studies.

The subject may be a human or animal model, such a rodent, e.g. mouse model. A therapeutic
composition and/or method is tested by administering the composition to the animal model either prior
to induction of disease signs or symptoms, during induction, or after manifestation of at least one sign
or symptom in the animal. In vitro or ex vivo models can also be used for testing efficacy, e.g. tissue or

cell-based models.

27



WO 2022/069907 PCT/GB2021/052558

The composition elicits an immune response, that is it has an immunosuppressive effect. As used
herein, an "immune response" refers to the action of a cell of the immune system (e.g., T lymphocytes,
B lymphocytes, natural killer (NK) cells, macrophages, eosinophils, mast cells, dendritic cells,
neutrophils, etc.) and soluble macromolecules produced by any of these cells or the liver (including Abs,
cytokines, and complement) that results in selective targeting, binding to, damage to, destruction of,
and/or elimination from a subject of invading pathogens, cells or tissues infected with pathogens, or

cancerous or other abnormal cells.

The bacterial isolates can be isolated as described in WO2013/171515 or WO2017/182796, both
incorporated by reference. In one embodiment, bacterial strains are cultured and grown individually and

then combined in the composition.

A bacterial isolate used in the composition is preferably a non-pathogenic strain. In other words, the
bacterium preferably does not cause a disease in a healthy human individual when administered to said

individual.

In one embodiment, each bacterium present in the composition is susceptible to treatment with one or
more antibiotics. In other words, the bacterium is not resistant to treatment with at least one antibiotic.
This allows antibiotic treatment of an individual in the event that one or more of the bacteria included in
a therapeutic composition administered to the individual cause disease in the individual, contrary to
expectations. Thus, in one embodiment, the bacterium is susceptible to treatment with one or more
antibiotics selected from the group consisting of: a beta-lactam, fusidic acid, elfamycin, aminoglycoside,
fosfomycin, tunicamycin metronidazole and/or vancomycin. In vitro and in silico methods for screening

bacteria for antibiotic resistance are known in the art.

In one embodiment, the isolated bacterium included in the compositions may not comprise one or more
genes encoding one or more virulence factors and/or preferably does not produce one or more virulence
factors. Virulence factors in this context are properties which enhance the potential of a bacterium to
cause disease in an individual. Virulence factors include the production of bacterial toxins, such as
endotoxins and exotoxins by a bacterium, as well as the production of hydrolytic enzymes that may
contribute to the pathogenicity of the bacterium. Methods for screening bacteria for genes encoding

virulence factors are known in the art.

In some embodiments, one or more of the bacterial strains are human-derived bacteria, meaning the
one or more bacterial strains were obtained from or identified from a human or a sample therefrom (e.g.,
a human donor). In some embodiments of the compositions provided herein, all of the bacterial strains
are human-derived bacteria. In some embodiments of the compositions provided herein, the bacterial

strains are derived from more than one human donor.
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Isolation and characterisation can be achieved using standard methods in the art. For example, the V4-
V5 region of the 16S rRNA encoding gene can be amplified and sequenced. Sequences can then be
aligned and compared to the 16S sequences provided herein for the bacterial isolates. Sequence

protocols and alignment software are well known in the art.

In some cases, strains of bacterial species useful in an invention, e.g., strains of the species disclosed

herein, can be obtained from a public biological resource centre as described above.

The bacterial strains used in the live bacterial products provided herein generally are isolated from the
microbiome of healthy individuals. In some embodiments, the live bacterial products include strains
originating from a single individual. In some embodiments, the live bacterial products include strains
originating from multiple individuals. In some embodiments, the bacterial strains are obtained from
multiple individuals, isolated and grown up individually. The bacterial compositions that are grown up
individually may subsequently be combined to provide the compositions of the disclosure. It should be
appreciated that the origin of the bacterial strains of the live bacterial products provided herein is not
limited to the human microbiome from a healthy individual.

In some embodiments in which the composition of the invention comprises more than one bacterial
strain, species or genera, the individual bacterial strains, species or genera may be for separate,
simultaneous or sequential administration. In some embodiments, the more than one bacterial strain,

species or genera are stored separately but are mixed together prior to use.

As explained herein, the bacterial compositions of the invention have a therapeutic effect when
administered to a subject and can be used in the treatment or prevention of UC or CD. Thus, the
compositions as described here are therapeutic compositions. Thus, the invention also extends to
pharmaceutical compositions comprising a composition of bacteria as described herein and methods

of use.

In one embodiment, the composition may comprise a pharmaceutically acceptable excipient, carrier,
buffer, stabilizer or other materials well known to those skilled in the art. Such materials should be non-
toxic and should not interfere with the efficacy of the isolated bacteria present in the therapeutic
composition. The precise nature of the pharmaceutically acceptable excipient or other material will
depend on the route of administration, which may be oral or rectal. Many methods for the preparation

of therapeutic compositions are known to those skilled in the art.
The bacterial compositions of the invention may comprise a prebiotic, a pharmaceutically acceptable

carrier, insoluble fibre, a buffer, an osmotic agent, an anti-foaming agent and/or a preservative.

Particular examples of excipients included in the composition are disclosed below.
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Prebiotics may provide nutrients for the isolated bacteria present in the bacterial composition to assist
their early growth and colonisation after administration to the individual. Any prebiotic known in the art
may be used. Non-limiting examples of prebiotics include oligosaccharides, €.g., fructooligosaccharides
such as oligofructose and inulin, mannan oligosaccharides and galactooligosaccharides, soluble,
oligofructose-enriched inulin and soluble fibre. Insoluble fibre may be included in the therapeutic
composition as a cartier, e.g., to provide protection during transit or storage. A buffer may be included
in the bacterial composition to promote the viability of the isolated bacteria present. An anti-fungal agent

may be included in the bacterial composition as a preservative.

In one embodiment, the therapeutic bacterial compositions may comprise no other active ingredient
other than the bacterial isolates as described herein, including no other isolated bacterium, and
optionally a prebiotic. Thus, the active ingredient of the therapeutic composition may consist of the

group of bacterial isolates as described herein, and optionally a prebiotic.

The bacterial compositions of the invention can be administered to a subject in a variety of ways as

described in more detail elsewhere herein, including in the form of a capsule, tablet, gel or liquid.

The bacterial compositions of the invention may be for oral or rectal administration to the subject. Where
the composition is for oral administration, the composition may be in the form of a capsule, or a tablet.
Where the therapeutic composition is for rectal administration, the therapeutic composition may be in
the form of an enema. The preparation of suitable capsules, tablets and enema is well-known in the art.
The capsule or tablet may comprise an enteric coating to protect the capsule or tablet from stomach
acid. For example, the capsule or tablet may be enteric-coated, pH dependant, slow-release, and/or
gastro-resistant. Such capsules and tablets are used, for example, to minimize dissolution of the
capsule or tablet in the stomach but allow dissolution in the small intestine. When intended for oral
administration, the composition can be in solid or liquid form, where semi-solid, semi-liquid, suspension

and gel forms are included within the forms considered herein as either solid or liquid.

As a solid composition for oral administration, the composition can be formulated into a powder, granule,
compressed tablet, pill, capsule, chewing gum, wafer or the like. Such a solid composition typically
contains one or more inert diluents. In addition, one or more of the following can be present: binders
such as carboxymethylcellulose, ethyl cellulose, microcrystalline cellulose, or gelatin, excipients such
as starch, lactose or dextrins, disintegrating agents such as alginic acid, sodium alginate, corn starch
and the like; lubricants such as magnesium stearate, glidants such as colloidal silicon dioxide,
sweetening agents such as sucrose or saccharin, a flavoring agent such as peppermint, methyl
salicylate or orange flavoring; and a coloring agent. When the composition is in the form of a capsule
(e. g. a gelatin capsule), it can contain, in addition to materials of the above type, a liquid carrier such

as polyethylene glycol, cyclodextrin or a fatty oil.
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When intended for oral administration, a composition can comprise one or more of a sweetening agent,
preservatives, dye/colorant and flavor enhancer. In a composition for administration by injection, one or
more of a surfactant, preservative, wetting agent, dispersing agent, suspending agent, buffer, stabilizer
and isotonic agent can also be included.

The bacterial composition may include a pharmaceutically acceptable carrier or vehicle can be
particulate, so that the compositions are, for example, in tablet or powder form. The term "carrier" refers
to a diluent, adjuvant or excipient, with which the composition is administered. Such pharmaceutical
carriers can be liquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. The carriers can
be saline, gum acacia, gelatin, starch paste, talc, keratin, colloidal silica, urea, and the like. In addition,
auxiliary, stabilizing, thickening, lubricating and coloring agents can be used. In one embodiment, the
composition and pharmaceutically acceptable carriers are sterile. Saline solutions and agueous
dextrose and glycerol solutions can also be employed as liquid carriers, particularly for injectable
solutions. Suitable pharmaceutical carriers also include excipients such as starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium
chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like. The present
compositions, if desired, can also contain minor amounts of wetting or emulsifying agents, or pH
buffering agents.

The compositions can take the form of one or more dosage units. In an embodiment, the dose unit
comprises at least 1x103, 1x10%4, 1x105, 1x108, 1x107, 1x108, 1x10°, 1x10'0, 1x10"", 1x10'2 ,1x10' or
greater than 1x10' colony forming units (cfu) of vegetative bacterial cells. In an embodiment, the dose
unit comprises a pharmaceutically acceptable excipient, an enteric coating or a combination thereof.
The bacterial isolates or composition may be provided at a dose of 0.1 - 100 g/day, such as 0.1, 0.5, 1,
5,10, 15, 20, 30, 40, 50, 60, 70, 80 or 90 g/day.

The isolated bacterium or isolated bacteria present in a therapeutic composition may make up at least
1 %, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 7%, 75%, 80%, 85%, or
90% of the therapeutic composition by volume or weight.

Treatments or specific processes can be applied to improve the stability or viability of the bacterial
isolates in the composition. The bacterial composition can be applied in a dry form or in a wet from. The
bacterial composition may be Iyophilized. The lyophilized therapeutic composition may comprise one
or more stabilisers and/or cryoprotectants. The lyophilized bacterial composition may be reconstituted
using a suitable diluent prior to administration to the individual.

Then invention also relates to a pharmaceutical composition comprising one or more bacteria of

selected from the bacteria of Table 1 and a carrier.
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In another aspect, there is provided a bacterial composition described herein for use in the treatment
of disease. In another aspect, there is provided the use of a bacterial composition described herein in
the manufacture of a medicament for the treatment or prevention of a disease. In another aspect, there
is provided a bacterium as defined in table 1, for example by taxonomy or by reference to the SEQ ID

No., for use in the treatment of disease.

In another aspect, there is provided a method for treating or preventing a disease in a subject comprising
modulating the level of, e.g. increasing the level / relative abundance of one or more bacterium selected
from B1, B2, B3, B4, B5, B6, B7, B8, B9 and/or B10 as shown in Table 1 or a subset thereof in a subject.
In one embodiment, the subset comprises or consists of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 bacteria selected
from Table 1. Modulating the level of one or more bacterium in the subject treats UC. In one

embodiment, the method comprises administering a composition as described herein.

As used herein, "treat", "treating" or "treatment" means inhibiting or relieving a disease or disorder. For
example, treatment can include a postponement of development of the symptoms associated with a
disease or disorder, and/or a reduction in the severity of such symptoms that will, or are expected, to
develop with said disease. The terms include ameliorating existing symptoms, preventing additional
symptoms, and ameliorating or preventing the underlying causes of such symptoms. Thus, the terms
denote that a beneficial result is being conferred on at least some of the mammals, e.g., human patients,
being treated. Many medical treatments are effective for some, but not all, patients that undergo the

treatment.

The term "subject" or "patient" refers to an animal which is the object of treatment, observation, or
diagnosis. By way of example only, a subject includes, but is not limited to, a mammal, including, but
not limited to, a human or a non-human mammal, such as a non-human primate, murine, bovine,
equine, canine, oving, or feline. In one embodiment, the subject is a UC or CD patient that has received
prior UC treatment or is receiving treatment. In one embodiment, the subject is a UC or CD patient who

has had an inadequate response to or are intolerant of a conventional or existing therapy.

In one embodiment, the disease is UC and the composition provides a UC therapy. The term “UC
therapy” refers to any therapeutic regimen that aims to reduce or eliminate UC / symptoms of UC or
slow the progression of UC. The anti UC therapies described herein involve the administering anti UC

therapies to a subject, e.g., a subject having UC or at risk of having UC.

In one embodiment, the disease is UC and the composition provides a CD therapy. The term “CD
therapy” refers to any therapeutic regimen that aims to reduce or eliminate CD / symptoms of CD or
slow the progression of CD. The anti-CD therapies described herein involve the administering anti CD

therapies to a subject, e.g., a subject having CD or at risk of having CD.
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Administration according to the method and uses above includes oral administration or rectal

administration.

The amount of the composition that is effective/active in the treatment of UC or CD will depend on the
nature of the disorder or condition, and can be determined by standard clinical techniques. In addition,
in vitro or in vivo assays can optionally be employed to help identify optimal dosage ranges. The precise
dose to be employed in the compositions will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of the
practitioner and each patient's circumstances. Factors like age, body weight, sex, diet, time of
administration, rate of excretion, condition of the host, drug combinations, reaction sensitivities and
severity of the disease shall be taken into account.

In some embodiments, a composition of the invention may be administered with two or more (e.g., 2,
3, 4, 5, or more) therapeutic agents, e.g. agents useful in the treatment of UC or CD.

Administration may be in a "therapeutically effective amount”, this being sufficient to show benefit to the
individual. Such benefit may be at least amelioration of at least one symptom. Thus “treatment” of a
specified disease refers to amelioration of at least one symptom. The actual amount administered, and
rate and time-course of administration, will depend on the nature and severity of what is being treated,
the particular patient being treated, the clinical condition of the individual patient, the site of delivery of
the composition, the type of therapeutic composition, the method of administration, the scheduling of
administration and other factors known to medical practitioners. Prescription of treatment, e.g. decisions
on dosage etc., is within the responsibility of general practitioners and other medical doctors, and may
depend on the severity of the symptoms and/or progression of a disease being treated. A therapeutically
effective amount or suitable dose of a therapeutic composition of the invention can be determined by
comparing its in vitro activity and in vivo activity in an animal model. Methods for extrapolation of
effective dosages in mice and other test animals to humans are known. The precise dose will depend
upon a number of factors, including whether the therapeutic composition is for prevention or for

treatment.

In one embodiment of the methods which require administration of the composition, the method includes
the further step of detecting the presence one or more of the bacterial strain that has been administered
in the subject subsequent to administration. Methods for detection include for example detecting a 16S

nucleic acid sequence as defined herein of at least one administered bacterial isolate in said subject.

Efficacy of a treatment can be determined by evaluating signs and or symptoms and according to
whether induction of improvement and/or maintenance of a remission or improved condition is achieved,
e.g., for at least 1 week, at least two weeks, at least three weeks, at least four weeks, at least 8 weeks,

or at least 12 weeks. For example, mucosal healing as judged endoscopically, histologically or via
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imaging techniques can be used for such evaluations, particularly for predicting long term clinical
outcome in subject's diagnosed with ulcerative colitis or CD.

For UC, indications of therapeutic efficacy include, for example, normalization of stool frequency, lack
of urgency, mucosal appearance at endoscopy, and absence of blood in stools. Remission is
considered achieved if at least one sign or symptom is reduced for at least four weeks after completion
of the treatment. Mucosal healing is one example of a measure of clinical remission. Other
signs/symptoms can include normalization of C-reactive protein and/or other acute phase indicators,
and subjective indicia such as those related to quality of life. Other examples of indicia can include
improvement from moderate to mild using the Montreal Classification, the Mayo Score (with or without
endoscopy subscore), or the Pediatric Ulcerative Colitis Index. In general, methods and compositions
described herein are useful for treating a subject diagnosed with a colitis.

Improvement can be indicated by an improvement in an index of disease activity, by amelioration of
clinical symptoms or by any other measure of disease activity. Once such index of disease is the
ulcerative colitis Mayo score. The Mayo score is an established, validated disease activity index for
mild, moderate, and severe ulcerative colitis that is calculated as the sum of the 4 subscores of stool
frequency, rectal bleeding, findings of endoscopy, and physician’s global assessment (PGA), and
ranges from 0-12. A score of 3 to 5 points indicates mildly active disease, a score of 6 to 10 points
indicates moderately active disease, and a score of 11 to 12 points indicates severe disease. The partial
Mayo score, which is the Mayo score without the endoscopy subscore, is calculated as the sum of stool
frequency, rectal bleeding, and physician’s global assessment subscores, and ranges from 0 to 9. The
modified Mayo score, which is the Mayo score without the PGA subscore, is calculated as the sum of
the stool frequency, rectal bleeding, and endoscopy subscores, and ranges from 0 to 9. Other disease
activity indexes for UC include for example, Ulcerative Colitis Endoscopic Index of Severity (UCEIS)
score and the Bristol Stool Form Scale (BSFS) score. The UCEIS score provides an overall assessment
of endoscopic severity of UC, based on mucosal vascular pattern, bleeding, and ulceration (Travis et
al., Gut. 61:535-542 (2012)). The score ranges from 3 to 11 with a higher score indicating more severe
disease by endoscopy. The BSFS score is used to classify the form (or consistency) of human feces
into 7 categories (Fewis and Heaton, Scand J Gastroenterol. 32(9):920-924 (1997)).

Other indicators of efficacy of a therapeutic composition and/or method for treating UC or CD include
engraftment of at least one bacterial species identified in table 1, at 7 days, 2 weeks, 3 weeks, 4 weeks,
5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, or 12 weeks; clinical remission at
4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, or 12 weeks (e.g., a
Mayo score <=2 with no subscore >1); or endoscopic remission at 4 weeks (Mayo endoscopy score of
0).

In one embodiment, the term “clinical response” as used herein as it relates to a subject’s response to

drug administration, refers to a decrease from induction baseline in the Mayo score by >30% and >3
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points, with either a decrease from baseline in the rectal bleeding subscore >1 or a rectal bleeding

subscore of 0 or 1.

In certain embodiments, the subject is a responder to a treatment of a method according to an
embodiment of the application and is identified as having at least one of: (1) a clinical remission based
on at least one of the global submissions and the US submissions; (2) an endoscopic healing; (3) a
clinical response; (4) a change from baseline in Inflammatory Bowel Disease Questionnaire (IBDQ)
score; (5) a mucosal healing; (6) a decrease from baseline in Mayo score; and (7) a normalization of
one or more biomarkers selected from the group consisting of C-reactive protein, fecal lactoferrin and
fecal calprotectin. Preferably, at least one of (1) to (7) above is identified from the subject by week 16,

more preferably by week 8 or week 4, and most preferably by week 2 of the treatment.

Remission or signs or symptoms can be determined using clinical indices such as, for Crohn' s disease,
the Crohn's Disease Activity Index (CDAI), the PCDAI, or the amelioration or one or more elements of
the PCDAI or CDAI, e.g., number of liquid or soft stools, abdominal pain, general well-being, presence
of complications (such as arthralgia or arthritis, uveitis; inflammation of the iris; presence of erythema
nodosum, pyoderma gangrenosum, or aphthous ulcers; anal fissures, fistulae, or abscesses; other
fistulae, or fever), taking opiates or diphenoxylate/atropine for diarrhea, presence of an abdominal
mass, or percentage deviation from standard weight. In some embodiments a subject treated according
to a method described herein attains and/or remains at a CDAI below 150. In some embodiments, a

positive response to a method is a reduction of a subject's CDAI by at least 70 points.

Compositions according to the invention may be administered together with another therapy, i.e. an
anti-UC or CD therapy. The composition may be administered separately (i.e. prior or after) or together
with the anti-UC or CD therapy. Anti-UC or CD therapy may include, but are not limited to an antibody
therapy or corticosteroids. They can also be used as adjuvants in treatments for UC or CD. Thus, the
invention also relates to a combination therapy comprising a composition of the invention and another

therapy where the other therapy is an anti-UC or CD therapy.

In one embodiment of the methods which require administration of the composition, the method includes
the further step of detecting the presence of one or more bacterial strain that has been administered in
the subject subsequent to administration. Methods for detection include for example detecting a 16S

nucleic acid sequence as defined herein of at least one administered bacterial isolate in said subject.

The composition of the present invention may be prepared by a method comprising culturing the one,
two or more isolated bacteria present in the composition in a suitable medium or media. Media and
conditions suitable for culturing the bacteria to be included in the therapeutic composition of the present
invention are described in detail elsewhere herein. For example, a method of preparing a therapeutic
composition according to the present invention may comprise the steps of:

(i} culturing a first isolated bacterium;
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(ii} culturing a second and optionally a further isolated bacterium; and

(iiiy mixing the bacteria obtained in (i} and (ii) to prepare the therapeutic composition.

The isolated bacteria to be included in the composition may be cultured in separate steps. In other
words, a separate culture of each bacterium to be included in the therapeutic composition is preferably
prepared. This allows the growth of each bacterium to be evaluated and the amount of each bacterium
to be included in the pharmaceutical composition to be controlled as desired. The bacteria cultured in
steps (i) and (ii) preferably have distinct 16S nucleic acid sequences, that is 16S nucleic acid sequences
that share less than 99%, 98.7%, 98%, 97%, 96% or 95% sequence identity.

The above method may include steps of culturing each isolated bacterium which is to be included in the

composition.

The method may optionally comprise one or more further steps in which the bacteria are mixed with
one or more additional ingredients, such as a pharmaceutically acceptable excipient, prebiotic, carrier,
insoluble fibre, buffer, osmotic agent, antifoaming agent, and/or preservative. In addition, or
alternatively, the method may comprise suspending the bacteria obtained in (i) and optionally (ii) in a
chemostat medium, or saline, e.g. 0.9% saline. The bacteria obtained in (i) and optionally (i) may be
provided under a reduced atmosphere, such as N2, CO2, H2, or a mixture thereof, e.g. N2:CO2:H2.
The gases may be present in appropriate ratios for the preservation of the bacteria present in the
therapeutic composition. For example, the reduced atmosphere may comprise 80% N2, 10% CO2 and
10% H2. In addition, or alternatively, the method may comprise a step of lyophilising the bacteria
obtained in (i) and optionally (ii), optionally in the presence of a stabiliser and/or cryprotectant. The
method may also comprise a step of preparing a capsule, tablet, or enema comprising the bacteria
obtained in (i) and optionally (ii). The capsule or tablet may be enteric-coated, pH dependant, slow-

release, and/or gastro-resistant.

The composition of the invention may also be provided in the form of a food supplement, beverage or
other food stuff. The invention thus also relates to a food product or a vaccine comprising the

composition of the invention.

Identification of a donor for FMT

Therapy by implantation or administration of human colonic microbiota into the bowel of a patient is
called Faecal Microbiota Transplantation (FMT), also commonly known as faecal bacteriotherapy.
However, FMT does not have a 100% efficacy rate and this is believed to be due in part to variation in
donor microbiota. Moayyeddi et al. (2015) reported greater remission rate in ulcerative colitis from one
donor. Identification of therapeutic components in total stool microbiota allows the identification of

donors and stool samples with increased therapeutic efficacy.
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In another aspect, the invention relates to a method for identifying a faecal donor comprising assessing
a faecal sample of a subject for the presence, absence or abundance of one or more bacteria selected
from Table 1; identifying the faecal donor based on the presence and/or abundance of one or more
bacteria selected from Table 1. The sample from a donor identified can be useful in treatment of UC or
CD. Therefore, the method may comprise the additional step of administering the sample to a UC or
CD patient.

The invention relates to a use of one or more bacteria selected from Table 1 in a method for identifying

a donor for FMT therapy.

The invention relates to a method for treating a faecal transplant prior to administration to a subject
comprising supplementing the faecal transplant with one or more bacteria selected from Table 1.

Methods for treating a subject with a faecal transplant thus supplemented are also envisaged.

Kits

In a further aspect, the invention relates to a kit. The kit may include components that can be used in
the treatment of UC or CD as described herein or components to assess the presence, absence or

abundance of one or more bacteria as listed in table 1 in a sample.

In one embodiment, the kit includes a pharmaceutical composition described herein and optionally other
components. In an example, the kit can include materials to ship the collected material without harming
the samples (e.g., packaged in lyophilized form, or packaged in an aqueous medium etc.). The kit may
include the processed material or treatment in a sterile container, such as a nasogastric (NG) tube, a
vial (e.g., for use with a retention enema), a gastro-resistant capsule (e.g., acid-bio resistant to reach

the intestinal tract, having a sterile outside), etc. The kit may also comprise instructions for use.

In an alternative aspect, the kit comprises reagents to detect the bacteria described herein. For
example, the kit may comprise sequencing reagents. For example, the kit may comprise:

e asealable container configured to receive a biological sample, such as a faecal sample;

e means for detecting one or more bacteria listed in table 1, e.g. polynucleotide primers for
amplifying a nucleotide sequence, e.g. a 16S rDNA polynucleotide sequence from at least one
gut associated bacterium to form an amplified 16S rDNA polynucleotide sequence, wherein the
amplified 16S rDNA sequence has at least 97% sequence identity to a polynucleotide sequence
selected from SEQ ID NOs 1 to SEQ ID NO 25;

e adetecting reagent to detect the amplified 16S rDNA sequence; and

e instructions for use.

Further aspects and embodiments of the invention will be apparent to those skilled in the art given the

present disclosure including the following experimental exempilification.
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The inventors have also shown that a Christensenellaceae R-7 group sp. bacterium comprising a 16S
rDNA according to SEQ ID No. 2, 14 or 17 shows particular efficacy in a CD4+ T Cell Polarisation
Assay. The data shows that Christensenellaceae R-7 group sp. has an immunosuppressive effect in

the presence of LPS (inflammatory state) by increasing immune-modulatory T cells populations.

Due to this immunosuppressive effect, a Christensenellaceae bacterium, e.g. a Christensenellaceae R-
7 group sp. comprising a 16S rDNA according to SEQ ID No. 2 or a sequence with at least 90% e.g. at
least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; e.g. 97% or 98.7% sequence identity can be

used in the treatment of disease.

Thus, in another aspect, the invention relates to an isolated Christensenellaceae bacterium, e.g. a
Christensenellaceae R-7 group sp. or a composition comprising a Christensenellaceae bacterium, e.g.
Christensenellaceae R-7 group sp., for use in the prevention and/or treatment of a disease, for example
UC or CD. For example, the Christensenellaceae R-7 group sp. comprises a 16S rDNA according to
SEQ ID No. 2 or a sequence with at least 90% e.g. at least 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%; e.9. 97% or 98.7% sequence identity.

In another aspect, the invention relates to a composition, e.g. a pharmaceutical composition, comprising
an isolated Christensenellaceae bacterium, e.g. a Christensenellaceae R-7 group sp. For example, the
Christensenellaceae R-7 group sp. comprises a 16S rDNA according to SEQ ID No. 2 or a sequence
with at least 90% e.g. at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,; e.9. 97% or 98.7%.

The composition may comprise further bacteria, e.g. bacteria with a therapeutic effect. In one
embodiment, the composition does not comprise further bacteria, e.g. therapeutic bacteria. Thus, the
composition may consist of Christensenellaceae R-7 group sp. For example, the Christensenellaceae
R-7 group sp. comprises a 16S rDNA according to SEQ ID No. 2 or a sequence with at least 90% e.g.
at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%; e.g. 97% or 98.7% sequence identity.

In some embodiments of the aspects above, the sequence identity is 94.5%, 94.6%, 94.7%, 94.8%,
94.9%, 95.0%, 95.1%, 95.2%, 95.3%, 95.4%, 95.5%, 95.6%, 95.7%, 95.8%, 95.9%, 96.0%, 96.1%,
96.2%, 96.3%, 96.4%, 96.5%, 96.6%, 96.7%, 96.8%, 96.9%, 97.0%, 97.1%, 97.2%, 97.3%, 97.4%,
97.5%, 97.6%, 97.7%, 97.8%, 97.9%, 98.0%, 98.1%, 98.2%, 98.3%, 98.4%, 98.5%, 98.6%, 98.7%,
98.8%, 98.9% 99.0%, 99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%, 99.9% or 100%.

In one embodiment, Christensenellaceae R-7 group sp. is capable of increasing the frequency of
CD25hi Foxp3+ regulatory T cells, for example as shown in example 2.

In one embodiment, the bacteria can be viable bacteria that are capable of colonising and/or

engraftment of the gastrointestinal gut of a subject when administered to said subject.
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Excipients in the composition, dosage forms of the composition and administration routes may be

selected from those explained above.

Unless otherwise defined herein, scientific and technical terms used in connection with the present
disclosure shall have the meanings that are commonly understood by those of ordinary skill in the art.
While the foregoing disclosure provides a general description of the subject matter encompassed within
the scope of the present invention, including methods, as well as the best mode thereof, of making and
using this invention, the following examples are provided to further enable those skilled in the art to
practice this invention and to provide a complete written description thereof. However, those skilled in
the art will appreciate that the specifics of these examples should not be read as limiting on the
invention, the scope of which should be apprehended from the claims and equivalents thereof appended
to this disclosure. Various further aspects and embodiments of the present invention will be apparent

to those skilled in the art in view of the present disclosure.

All documents mentioned in this specification are incorporated herein by reference in their entirety,

including any references to gene accession numbers and references to patent publications.

"and/or" where used herein is to be taken as specific disclosure of each of the two specified features or
components with or without the other. For example, "A and/or B" is to be taken as specific disclosure of
each of (i) A, (ii) B and (ii) A and B, just as if each is set out individually herein. Unless context dictates
otherwise, the descriptions and definitions of the features set out above are not limited to any particular
aspect or embodiment of the invention and apply equally to all aspects and embodiments which are

described.

The invention is described in the following embodiments:

1. A composition comprising a bacterium selected from one or more bacteria as shown in Table
1.

2. The composition according to embodiment 1 comprising 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 isolated
bacteria selected from one or more bacteria as shown in Table 1.

3. The composition according to embodiment 1 or 2 wherein the one or more isolated bacteria
comprise 168 rDNA sequences having at least 95%, for example 97%, 98%, 98.7% or 99% sequence
identity with a nucleic acid sequence selected from SEQ ID NOs: 1 to 25.

4., The composition according to any preceding embodiment wherein said composition is
formulated for oral or rectal administration.

5. The composition according to embodiment 4 wherein said composition is in the form of a
capsule, tablet, gel or liquid.

6. The composition according embodiment 5 wherein said composition is encapsulated in an

enteric coating.
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7. The composition according to any preceding embodiment, wherein the composition comprises
live, attenuated or killed bacteria.

8. The composition according to any preceding embodiment, wherein the composition comprises
bacterial spores.

9. The composition according to any of embodiments 1 to 7, wherein the composition is
substantially free of bacterial spores.

10. The composition according to any preceding embodiment, wherein the composition comprises

bacterial strains that originate from one or more human donor.

11. The composition according to any preceding embodiment, wherein the bacteria are lyophilized.
12. The composition according to any preceding embodiment, wherein the composition comprises
at least about 1x103 to 1x1011 CFU of bacteria.

13. A pharmaceutical composition comprising a composition of any of embodiments 1 to 12 and a

pharmaceutical carrier.

14. A composition according to any of embodiments 1 to 12 or a pharmaceutical composition of
embodiments 14 for use in the treatment of disease.

15. A composition according to any of embodiments 1 to 12 or a pharmaceutical composition of
embodiment 14 for use in the treatment of UC or CD.

16. A method for treating UC or CD comprising administering composition according to any of
embodiments 1 to 12 or a pharmaceutical composition of embodiment 14 to a subject.

17. The method according to embodiment 16, wherein the composition or pharmaceutical
composition is administered by oral administration or rectal administration.

18. A kit comprising a composition according to any of embodiments 1 to 13.

19. A kit comprising:

a sealable container configured to receive a biological sample;

polynucleotide primers for amplifying a 16S rDNA polynucleotide sequence from at least one gut
associated bacterium to form an amplified 16S rDNA polynucleotide sequence, wherein the amplified
16S rDNA sequence has at least 97% homology to a polynucleotide sequence selected from SEQ ID
NOs 1 to SEQ ID NO 25;

a detecting reagent to detect the amplified 16S rDNA sequence; and

instructions for use.

20. A food product or a vaccine comprising the composition of any of embodiments 1 to 12.

21. A method for identifying a faecal donor comprising assessing a faecal sample of a subject for
the presence of one or more bacteria selected from Table 1; identifying the faecal donor based on the

presence and/or abundance of one or more bacteria selected from Table 1.

22. The use of one or more bacteria selected from Table 1 in a method for identifying a donor for
FMT therapy.
23. A method for treating a faecal transplant prior to administration to a subject comprising

supplementing the faecal transplant with one or more bacteria selected from Table 1.

The invention is further described in the non-limiting examples.
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Examples

Example 1 Identification and isolation of bacterial isolates

Metagenomic sequencing and bioinformatic analysis was performed on patient and donor samples,
across multiple timepoints, from a study which used faecal microbiota transplantation (FMT) to induce
and maintain remission in patients with mild to moderate Ulcerative Colitis (Costello ef al., 2019). The
study demonstrated a 32% clinical remission rate using healthy donor FMT, and a 9% placebo rate
using autologous FMT. An accurate microbiome profile was generated for each sample within the study
i.e. the relative abundance of each bacterial species in a sample. This accurate profile was generated

using Microbiotica’s Discovery Platform, notably a proprietary reference genome database.

Using the microbiome profile of both FMT donor material and patient samples, machine learning was
used to determine which bacterial species from the donor material engrafted in the recipient and are
associated with clinical remission. The selected species were subsequently permuted into different
consortia and tested for association with clinical response. The consortium of species which maximised
this effect was selected. This therapeutic consortium consists of 10 bacteria (“consortium or composition
A”).

Table 2. Bacteria in Composition A.

No Taxonomy 16s rDNA | Possible alternative taxonomy:
sequence _ ::;nc?easnd/or closely related
sequence based on closely related
identifier ::ia:r:ﬁ;::d from public

databases, or given name

B1 Bifidobacterium adolescentis | SEQ ID NO. 1 na
SEQ ID NO. 11
SEQID NO. 16

B2 Christensenellaceae R-7 | SEQID NO. 2 Powria foxae, Clostridiales

group sp. SEQID NO. 14 bacterium P40, UBA11524
SEQID NO. 17 sp000437595

B3 Senegalimassilia anaerobia SEQID NO. 3 na
SEQID NO. 18

B4 Provetella copri SEQ ID NO. 4 na
SEQID NO. 12
SEQID NO. 15
SEQID NO. 19

B5 SEQID NO. 5 na
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Bifidobacterium SEQ ID NO. 20
pseudocatenulatum
B6 Eubacterium ventriosum SEQID NO. 6 na
SEQ ID NO. 21
B7 Barnesiella intestinihominis SEQID NO.7 na
SEQID NO. 22
B8 Bacteroides stercoris SEQID NO. 8 na
SEQID NO. 23
B9 Roseburia faecis SEQID NO. 9 Agathobacter faecis, Roseburia
SEQ ID NO. 13 hominis
SEQ ID NO. 24
B10 | Slackia isoflavoniconvertens | SEQ ID NO. 10 na
SEQ ID NO. 25

na = not available

Bacterial species are listed above in order of statistical significance.

Example 2 Testing of consortium A bacteria in Caco-2 barrier assays, dendritic cell activation,
and CD4+ T cell polarisation assay

Caco-2 Barrier Assays

Caco-2 barrier function assays were used to determine the ability of the bacteria to repair the epithelial
layer after it has been damaged. In UC, the epithelial barrier of the colon is damaged introducing a
positive feedback pro-inflammatory state. This is a key mechanism in treating UC alongside immune
modulation and decolonisation of pathogenic species. The bacteria in Composition A (table 1), with the
exception of Bacteroides stercoris (SEQ ID NO. 8), were evaluated for their capacity to restore epithelial
integrity, following disruption caused by incubation with lipopolysaccharides (LPS). Epithelial barrier
integrity was assessed by measuring the electrical resistance of the Caco2 cells monolayer, in the
presence or absence of the bacteria. Declining electric resistance implies disruptions in the monolayer
and compromised barrier function, as observed with LPS. Interestingly, most of the bacteria reversed
the LPS-induced damage and restored epithelial integrity. Faecalibacterium prausnitzii was used as a
positive control, known to protect epithelial integrity, whereas Salmonella typhimurium was used as a
negative control, known to compromise epithelial integrity. All data were normalized to the time when
bacteria was added and depicted as mean + SEM (3 independent experiments for every bacterium). As
shown in Figure 1, Bifidobacterium adolescentis, Christensenellaceae R-7 group sp., Senegalimassilia
anaerobia, Provetella copri, Barnesiella intestinihominis, Eubacterium ventriosum, and Roseburia
faecis, increased electrical resistance compared to the LPS-alone treated cells, indicating restoration
of barrier integrity. For species Bifidobacterium adolescentis, Provetella copri, and Roseburia faecis
SEQ IDs 11, 12 and 13 respectively were used.
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Barrier repair experiments were also performed with several Compositions, where the bacteria in the
Composition were mixed together prior to exposure to a Caco2 monolayer conditioned with LPS.
Compositions A, B, G and H were tested (Tables 2, 3, 7 and 8). In compositions A and B, for species
Bifidobacterium adolescentis, Provetella copri, and Roseburia faecis SEQ IDs 11, 12 and 13
respectively were used. Compositions A, B, G and H all increased electrical resistance, compared to

the LPS-alone treated cells, indicating restoration of barrier integrity (data not shown}.

The ability of the bacteria to affect barrier integrity was also assessed. In this case, the Caco-2
monolayers were not exposed to LPS to cause damage. Caco-2 monolayers were established prior to
exposure to the bacteria in Composition A, with the exception of Bacteroides stercoris. For species
Bifidobacterium adolescentis, Provetella copri, and Roseburia faecis SEQ IDs 11, 12 and 13
respectively were used. F. prausnitziiand S. typhimurium were used as positive and negative controls,
respectively. All data were normalized against the values for un-treated cells, prior to bacterial exposure,
and depicted as mean +* SEM (3 independent experiments for each bacterium) (Figure 2).
Improvements in barrier function, as seen by increased electrical resistance, were seen for
Christensenellaceae R-7 group sp., Senegalimassilia anaerobia, Bifidobacterium pseudocatenulatum,
Barnesiella intestinihominis, Slackia isoflavoniconvertans, Bifidobacterium adolescentis, Prevotella
copri and Roseburia faecis. Barrier function experiments were also performed with several
Compositions, where the bacteria in the Compositions were mixed together prior to exposure to a Caco2
monolayer. Compositions A, B and C (Table 2, 3, and 4) all caused an improvement in barrier function,
as seen by increased electrical resistance. In composition A, for species Bifidobacterium adolescentis,
Provetella copri, and Roseburia faecis SEQ IDs 11, 12 and 13 respectively were used.

Dendritic Cell Activation Assay

Dendritic cells (DCs) are key innate antigen presenting cells that play an important role in orchestrating
T cell responses. Therefore, the effect of each of the 10 bacteria in Composition A on the maturation of
DCs was assessed. For species Bifidobacterium adolescentis, Provetella copri, and Roseburia faecis
SEQ IDs 1, 4 and 9 respectively were used. The capacity of the bacteria to inhibit lipopolysaccharides
(LPS)-induced expression of the DC maturation marker CD86, a pro-inflammatory state, was
determined. Reduction in the marker CD86 when compared with LPS stimulation alone is indicative of
immunosuppression. Expression was determined by flow cytometry. Unstimulated (Unstim) DCs were
used as a negative control. All data were normalized against the LPS condition and depicted as mean
+ SEM (cells were derived from 4 different donors for every bacterium). As seen in Figure 3,
Bifidobacterium adolescentis, Christensenellaceae R-7 group sp., Senegalimassilia anaerobia,
Provetella copri, Eubacterium ventriosum, Bacteroides stercoris, and Roseburia faecis, decrease CD86
levels, a dendritic cell maturation marker, below what is observed when exposed to LPS alone. These
reductions in CD86 levels are indicative of these bacterial species having an immunosuppressive effect
in the presence of LPS (inflammatory state).
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Macrophage Assay

Macrophages in the lamina propria, below the gut epithelial barrier, can be a major source of the pro-
inflammatory cytokine TNF-a in the innate immune response (Bujko et al, 2018). Skewing cytokine
production of these inflammatory M1 macrophages away from TNF-a production towards elevated
production of the immune tolerogenic IL-10 would be a key objective of any new therapeutic. The ability
of the bacterial strains in Composition A to stimulate cytokine production in macrophages was
assessed. For species Bifidobacterium adolescentis, Provetella copri, and Roseburia faecis SEQ |1Ds
11,12 and 13 respectively were used. Briefly, human monocytes were differentiated into macrophages
using macrophage colony stimulating factor (MCSF), and then exposed to bacteria. Further
differentiation into pro-inflammatory M1 macrophages was stimulated by the addition of LPS and IFN-
y. The production of TNF-a and the immune-modulatory cytokine IL-10 was assessed by ELISA, and
expressed as a fold change relative to the levels induced by LPS. The data are shown in Figure 4. The
inflammatory control strain, S. typhimurium, stimulated the M1 macrophages to produce similarly
increased levels of both TNF-a and IL-10 as compared to LPS. In contrast the immunomodulatory
control strain, F. prausnitzii, stimulated the production of a higher fold increase in IL-10 than TNF-a
relative to LPS. None of the bacterial strains in Composition A stimulated production of significantly
more TNF-a than LPS, whilst they all stimulated 1.5-3-fold more IL-10 (Figure 4). This shows that these
strains skew the cytokine balance from human macrophages towards IL-10, and therefore more

immunomodulatory.

Further macrophage assays were performed as described above, except that bacteria where incubated
with macrophage cells as consortia, i.e. all the bacteria where mixed together and then mixed with the
macrophages. This was performed for Compositions A, B and C (Tables 2, 3 and 4). In compositions
A and B, for species Bifidobacterium adolescentis, Provetella copri, and Roseburia faecis SEQ IDs 11,
12 and 13 respectively were used. Separately, the control strains F. prausnitzii and S. typhimurium
were assessed. A similar frend was seen as that observed for the individual strains, as the consortia
stimulated more IL-10 production but similar levels of TNF-a as compared to LPS. Again, the
inflammatory control strain S. typhimurium stimulated the production of more of both the cytokines from
the M1 macrophages (Figure 5). This shows that Compositions A, B and C skew the cytokine balance

from human macrophages towards IL-10, and therefore more immunomodulatory.

CD4+ T Cell Polarisation Assay

Certain T cell populations are important for immunosuppression. Regulatory T cells (Treg) are a key
repressive part of the adaptive immune system and have an important role in maintaining immune
homeostasis with the microbial communities of the gut (Pandiyan et al, 2019). Increasing the Treg
population or enhancing its functionality could re-establish immune balance in IBD patients. Activation

of memory T cells using DCs exposed to LPS with or without the bacteria in Composition A was
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assessed. Briefly, DCs were exposed to LPS and the bacteria in Composition A, the bacteria and LPS
then removed and the primed DCs incubated with memory CD4+ T cells, with cytokine production
assessed after 11 days of co-incubation. For species Bifidobacterium adolescentis, Provetella copri,
and Roseburia faecis SEQ IDs 11, 12 and 13 respectively were used. Figure 6 shows the fold-change
in IL10 production in CD4+ T cells which have been polarized by LPS-activated DCs, where the DCs
have also been exposed to the bacteria in Composition A; fold change is measured relative to the same
T cells incubated with LPS-exposed DCs. LPS treatment of DCs inhibited their capacity to prime IL-10-
producing CD4+ T cells, as compared to unstimulated DCs. However, exposing LPS-treated DCs to the
isolated bacteria increased IL-10 levels, suggesting all species in Composition A reversed the LPS-
inhibition of IL-10 production by CD4+ T cells. Such increases in IL-10 production are indicative of
expansion of immunomodulatory Tr1 type of Tregs or differentiation of CD4+ T cells into Tr1 cells

(Roncarolo et al, 2014).

Several compositions were assessed where the DCs were exposed to all the bacteria from the
composition simultaneously. Composition A, B, D, E, F and H (Tables 2, 3, 5, 6, 7 and 9) were tested.
For Composition A and B, for species Bifidobacterium adolescentis, Provetella copri, and Roseburia
faecis SEQ IDs 11, 12 and 13 respectively were used. When the consortium and LPS-exposed DCs
were incubated with memory T cells, a significant increase in IL10 production was seen for each
consortium relative to T cells co-cultured with DCs exposed to LPS only. This indicates that each
consortium was able to induce expansion of or differentiation into immunomodulatory Tr1 type of Tregs
(Figure 7).

The transcription factor Foxp3 is a key marker of classical Tregs (Yagi et al., 2004). DCs were exposed
to Christensenellaceae R-7 group sp. with LPS as described above and following co-incubation with
CD4+ T cells, the fold change in the expression of FoxP3 was measured (Figure 8). Data depicted as
mean + SEM of 8 independent experiments. Christensenellaceae R-7 group sp. increased the
frequency of CD25hi Foxp3+ regulatory T cells.

Overall, these data imply that the isolated bacteria expand or give rise to two types of regulatory T cells:
Foxp3+ Tregs, as well as Tr1 type of Tregs, which exert immune suppression in the context of ulcerative

colitis through different mechanisms (van Herk et al, 2016).

A summary of the activities attributed to the bacterial species in Table 2 in mammalian cell assays is

given in Table 10.

Table 3. Bacteria in Composition B.

No | Taxonomy 16s rDNA sequence - sequence
identifier

B1 | Bifidobacterium adolescentis SEQ ID NO. 1, SEQ ID NO. 11

B3 | Senegalimassilia anaerobia SEQID NO. 3
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B4 | Provetella copri SEQ ID NO. 4, SEQID NO. 12
B5 | Bifidobacterium pseudocatenulatum | SEQ ID NO. 5
B6 | Eubacterium ventriosum SEQID NO. 6
B7 | Barnesiella intestinihominis SEQID NO. 7
B8 | Bacteroides stercoris SEQID NO. 8
B9 | Roseburia faecis SEQ ID NO. 9, SEQID NO. 13
B10 | Slackia isoflavoniconvertens SEQ ID NO. 10
Table 4. Bacteria in Composition C.
No | Taxonomy 16s rDNA sequence - sequence
identifier
B1 | Bifidobacterium adolescentis SEQ ID NO. 11
B2 | Christensenellaceae R-7 group sp. | SEQ ID NO. 2
B3 | Senegalimassilia anaerobia SEQID NO. 3
B4 | Provetella copri SEQID NO. 12
B5 | Bifidobacterium pseudocatenulatum | SEQ ID NO. 5
B7 | Barnesiella intestinihominis SEQID NO. 7
B8 | Bacteroides stercoris SEQID NO. 8
B10 | Slackia isoflavoniconvertens SEQID NO. 10
Table 5. Bacteria in Composition D.
No | Taxonomy 16s rDNA sequence - sequence
identifier
B1 | Bifidobacterium adolescentis SEQ ID NO. 11
B2 | Christensenellaceae R-7 group sp. | SEQ ID NO. 2
B3 | Senegalimassilia anaerobia SEQID NO. 3
B4 | Provetella copri SEQID NO. 12
B5 | Bifidobacterium pseudocatenulatum | SEQ ID NO. 5
B6 | Eubacterium ventriosum SEQID NO. 6
B7 | Barnesiella intestinihominis SEQID NO. 7
B8 | Bacteroides stercoris SEQID NO. 8
B10 | Slackia isoflavoniconvertens SEQ ID NO. 10
Table 6. Bacteria in Composition E.
No | Taxonomy 16s rDNA sequence - sequence
identifier
B1 | Bifidobacterium adolescentis SEQ ID NO. 11
B2 | Christensenellaceae R-7 group sp. | SEQID NO. 2
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B3 | Senegalimassilia anaerobia SEQID NO. 3
B4 | Provetella copri SEQID NO. 12
B5 | Bifidobacterium pseudocatenulatum | SEQ ID NO. 5
B7 | Barnesiella intestinihominis SEQID NO. 7
B8 | Bacteroides stercoris SEQID NO. 8
B9 | Roseburia faecis SEQ ID NO.13
B10 | Slackia isoflavoniconvertens SEQ ID NO. 10
Table 7. Bacteria in Composition F.
No | Taxonomy 16s rDNA sequence - sequence
identifier
B1 | Bifidobacterium adolescentis SEQ ID NO. 11
B2 | Christensenellaceae R-7 group sp. | SEQ ID NO. 2
B3 | Senegalimassilia anaerobia SEQID NO. 3
B4 | Provetella copri SEQID NO. 12
B7 | Barnesiella intestinihominis SEQID NO. 7
B10 | Slackia isoflavoniconvertens SEQ ID NO. 10
Table 8. Bacteria in Composition G.
No | Taxonomy 16s rDNA sequence - sequence
identifier
B2 | Christensenellaceae R-7 group sp. | SEQ ID NO. 2
B3 | Senegalimassilia anaerobia SEQID NO. 3
B4 | Provetella copri SEQID NO. 12
B7 | Barnesiella intestinihominis SEQIDNO.7
Table 9. Bacteria in Composition H.
No | Taxonomy 16s rDNA sequence - sequence
identifier
B3 | Senegalimassilia anaerobia SEQID NO. 3
B4 | Provetella copri SEQID NO. 12
B7 | Barnesiella intestinihominis SEQID NO. 7
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Table 10. Summary of species activity in cell assays.
No Patent SE | Repair | Improv | Decreas M1 Induce Induce
Taxonomy Q | epitheli es eDC Macropha ™ Foxp3*
ID al Barrier | Maturati ge Regulat | Regulat
NO | barrier | Functio on (increase ory T ory T
(Caco2 n d cells cells
) (Caco2 IL10:TNF
) a)
B1 | Bifidobacterium | 11, Yes Yes Yes Yes Yes
adolescentis 1
(D
C
onl
y)
B2 | Christensenellac | 2 Yes Yes Yes Yes Yes Yes
eae R-7 group
sp.
B3 | Senegalimassili 3 Yes Yes Yes Yes Yes
a anaerobia
B4 | Provetellacopri | 12, Yes Yes Yes Yes Yes
4
(D
C
onl
y)
B5 | Bifidobacterium 5 Yes Yes Yes
pseudocatenulat
um
B6 Eubacterium 6 Yes Yes Yes Yes
ventriosum
B7 Barnesiella 7 Yes Yes Yes Yes
intestinihominis
B8 Bacteroides 8 Yes Yes Yes
stercoris
B9 Roseburia 13, Yes Yes Yes Yes Yes
faecis 9
(D
C
onl
y)
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B1 Slackia 10 Yes Yes Yes

0 isoflavoniconver

tens

Example 3 Testing of Composition B in the DSS-induced colitis model

An effective, and widely used, murine model in IBD research is the DSS-induced (dextran sodium
sulphate) colitis model due to its rapidity, simplicity, and controllability (Kiesler, Fuss and Strober, 2015).
In this disease model, mice are exposed to DSS in their drinking water which induces epithelial cell
damage resulting in localised inflammation and development of a colitis phenotype. The DSS model
has many features that are characteristic of UC (rectum to colon location, extensive epithelial damage
and superficial inflammation). Moreover, this model also has some features of Crohn’s disease,

including weight loss.

Male specific pathogen free (SPF) C57/BL6N mice, approximately 6 weeks old, were used throughout.
The mice were pre-conditioned to remove the commensal microbiome for 4 days with an antibiotic
cocktail of kanamycin (0.4mg/ml), colistin sulphate (850U/ml), gentamicin sulphate (0.035mg/ml),
metronidazole (0.215mg/ml), vancomycin (0.045mg/ml), ciprofloxacin (0.156mg/ml), and ampicillin
(0.1mg/ml) prepared in sterile drinking water until the day before bacterial therapy (LBT). Mice were
able to drink the antibiotic containing water ad libitum. Mice were returned to drinking water free of
antibiotics for 4-6 days (depending on treatment group) prior to addition of DSS. DSS was administered
at 2% within sterile drinking water for 7 days and replaced with sterile water only for the remaining

duration of the study.

Mice were treated with two dosing schedules of Composition B, dosing schedule 1 starting on day -5
(D-5) with 5 daily doses until D-1 and a final dose on D2. The start of DSS treatment was Day 0. Dosing
schedule 2 included 7 daily doses of Composition B from D-3 to D3. Each daily dose of Composition B
was administered by oral gavage in vehicle buffer at 1-2 x 107 cfu. For species Bifidobacterium
adolescentis, Provetella copri, and Roseburia faecis in Composition B, SEQ IDs 1, 4 and 9 respectively

were used.

Following DSS administration, mice were monitored for daily weight loss from D7 to D10 as a primary
parameter of colitis phenotype. Mice found with weight loss greater than 20%, severe wet tail, diarrhoea,
hypothermia, lying prone or unresponsive were euthanised and the time of death together with clinical
condition recorded. The study endpoint was 10 days following administration of DSS where final mouse

weight, colon length, and tissue samples were taken and recorded.
Weight loss results are shown in Figure 9, for Day 8 post DSS treatment. The efficacy of the two

Composition B dosing schedules was tested in comparison to their relevant vehicle control, and in

comparison to each other. Both treatment groups showed superior efficacy compared to vehicle treated
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mice as weight loss was prevented (One-way ANOVA p<0.002). No significant difference was found
between the two doing schedules. This demonstrates both treatment schedules were efficacious, and
Composition B prevented weight loss resulting from DSS-induced murine colitis. This shows that

Composition B reduces disease severity in a DSS-induced colitis disease model.

Colon length, together with colonic inflammation determined by histological analysis, was assessed on
ex vivo colons recovered by dissection on day 10 of the study. Colon specimens were fixed with
formalin and sections (4um) were stained with haematoxylin/eosin. Pathology was scored using Mouse
Colitis Histology Index (Koelnik et al 2018). Inflammation in the colon leads to the reduction of colon
length. In mice treated with both Composition B dosing schedules, colon length was longer than in the
mice treated with vehicle, indicating that Composition B treatment reduced colonic inflammation (Figure
10). Histology severity scoring of colon sections from mice treated with Composition B bacteria (both
dosing schedules) was lower than that observed for the respective vehicle treated groups, again
indicating that Composition B treatment reduced inflammation in the colon (Figure 11). The effect on
colon length and histology score caused by Composition B dosing shows that Composition B reduces

disease severity in a DSS-induced colitis disease model.

Table 11: Sequences

SEQ ID NO 11 Bifidobacterium adolescentis
TGTGGAGGGTTCGATTCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT
CGAACGGGATCCCAGGAGCTTGCTCCTGGGTGAGAGTGGCGAACGGGTGAGTAATGCGTG
ACCGACCTGCCCCATACACCGGAATAGCTCCTGGAAACGGGTGGTAATGCCGGATGCTCC
AGTTGACCGCATGGTCCTCTGGGAAAGCTTTTGCGGTATGGGATGGGGTCGCGTCCTATC
AGCTTGATGGCGGGGTAACGGCCCACCATGGCTTCGACGGGTAGCCGGCCTGAGAGGGCG
ACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGCGGGATGACGGCCTTCGGG
TTGTAAACCGCTTTTGACTGGGAGCAAGCCCTTCGGGGTGAGTGTACCTTTCGAATAAGC
ACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTATCCGGAAT
TATTGGGCGTAAAGGGCTCGTAGGCGGTTCGTCGCGTCCGGTGTGAAAGTCCATCGCTTA
ACGGTGGATCCGCGCCGGGTACGGGCGGGCTTGAGTGCGGTAGGGGAGACTGGAATTCCC
GGTGTAACGGTGGAATGTGTAGATATCGGGAAGAACACCAATGGCGAAGGCAGGTCTICTG
GGCCGTCACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGGTGGATGCTGGATGTGGGGACCATTCCACGGTCTCCGTGTCGG
AGCCAACGCGTTAAGCATCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAA
TTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAAC
CTTACCTGGGCTTGACATGTTCCCGACAGCCCCAGAGATGGGGCCTCCCTTCGGGGCGGGE
TTCACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGC
AACGAGCGCAACCCTCGCCCTGTGTTGCCAGCACGTCGTGGTGGGAACTCACGGGGGACC
GCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAGATCATCATGCCCCTTACGTCCA
GGGCTTCACGCATGCTACAATGGCCGGTACAACGGGATGCGACACCGCGAGGTGGAGCGG
ATCCCTTAAAACCGGTCTCAGTTCGGATTGGAGTCTGCAACCCGACTCCATGAAGGCGGA
GTCGCTAGTAATCGCGGATCAGCAACGCCGCGGTGAATGCGTTCCCGGGCCTTGTACACA
CCGCCCGTCAAGTCATGAAAGTGGGTAGCACCCGAAGCCGGTGGCCCAACCTTTTTGGGG
GGAGCCGTCTAAGGTGAGACTCGTGATTGGGACTAAGTCGTAACAAGGTAGCCGTACCGG
AAGGTGCGGCTGGATCACCTCCTTT

SED ID NO 7 Barnesiella intestinihominis

CGAAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGACAGGCCTAACACATGCAAGTCG
AGGGGCAGCGGAGAGGTAGCAATACCTTTGCCGGCGACCGGCGCACGGGTGAGTAACACG
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TATGCAATCCACCTGTAACAGGGGGATAACCCGGAGAAATCCGGACTAATACCCCATAAT
ATGGGCGCTCCGCATGGAGAGTCCATTAAAGAGAGCAATTTTGGTTACAGACGAGCATGC
GCTCCATTAGCCAGTTGGCGGGGTAACGGCCCACCAAAGCGACGATGGATAGGGGTTCTG
AGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCAG
TGAGGAATATTGGTCAATGGTCGGCAGACTGAACCAGCCAAGTCGCGTGAGGGAAGACGG
CCCTACGGGTTGTAAACCTCTTTTIGTCGGAGAGTAAAGTACGCTACGTGTAGTGTATTGC
AAGTATCCGAAGAAAAAGCATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGA
TGCGAGCGTTATCCGGATTTATTGGGTTTAAAGGGTGCGTAGGCGGCACGCCAAGTCAGC
GGTGAAATTTCCGGGCTCAACCCGGACTGTGCCGTTGAAACTGGCGAGCTAGAGTGCACA
AGAGGCAGGCGGAATGCGTGGTGTAGCGGTGAAATGCATAGATATCACGCAGAACCCCGA
TTGCGAAGGCAGCCTGCTAGGGTGCGACAGACGCTGAGGCACGAAAGCGTGGGTATCGAA
CAGGATTAGATACCCTGGTAGTCCACGCAGTAAACGATGAATACTAACTGTITTGCGATAC
AATGTAAGCGGTACAGCGAAAGCGTTAAGTATTCCACCTGGGGAGTACGCCGGCAACGGT
GAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTCGAT
GATACGCGAGGAACCTTACCCGGGCTCAAACGCAGGGGGAATGCCGGTGAAAGTCGGCAG
CTAGCAATAGTCACCTGCGAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTC
GGCTTAAGTGCCATAACGAGCGCAACCCCTATGGACAGTTACTAACGGGTGAAGCCGAGG
ACTCTGTCTAGACTGCCGGCGCAAGCCGCGAGGAAGGTGGGGATGACGTCAAATCAGCAC
GGCCCTTACGTCCGGGGCGACACACGTGTTACAATGGCAGGTACAGAAGGCAGCCAGTCA
GCAATGACGCGCGAATCCCGAAAACCTGTCTCAGTTCGGATTGGAGTCTGCAACCCGACT
CCATGAAGCTGGATTCGCTAGTAATCGCGCATCAGCCATGGCGCGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGTCAAGCCATGGAAGCCGGGAGTACCTGAAGCATGCAACCG
CAAGGAGCGTACGAAGGTAATACCGGTAACTGGGGCTAAGTCGTAACAAGGTAGCCGTAC
CGGAAGGTGCGGCTGGAACACCTCCTTT

SEQ ID NO 15 Prevotella copri

ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTC
GAGGGGAAACGACATCGAAAGCTTGCTITTTGATGGGCGTCGACCGGCGCACGGGTGAGTA
ACGCGTATCCAACCTGCCCGCCACTTGGGGATAACCTTGCGAAAGTAAGACTAATACCCA
ATGATATCTCTAGAAGGCATCTGAAAGAGATTAAAGATTTATCGGTGATGGATGGGGATG
CGTCTGATTAGCTTGTTGGCGGGGTAACGGCCCACCAAGGCAACGATCAGTAGGGGTTCT
GAGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCA
GTGAGGAATATTIGGTCAATGGACGAGAGTCTGAACCAGCCAAGTAGCGTGCAGGAAGACG
GCCCTATGGGTTIGTAAACTGCTTTTATAAGGGAATAAAGTGAGTCTCGTGAGACTTTTTG
CATGTACCTTATGAATAAGGACCGGCTAATTCCGTGCCAGCAGCCGCGGTAATACGGAAG
GTCCGGGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCCGGAGATTAAGCGTG
TTGTGAAATGTAGATGCTCAACATCTGAACTGCAGCGCGAACTGGTTTCCTTGAGTACGC
ACAAAGTGGGCGGAATTCGTIGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCG
ATTGCGAAGGCAGCTCACTGGAGCGCAACTGACGCTGAAGCTCGAAAGTGCGGGTATCGA
ACAGGATTAGATACCCTGGTAGTCCGCACGGTAAACGATGGATGCCCGCTIGTTGGTCTGA
ATAGGTCAGCGGCCAAGCGAAAGCATTAAGCATCCCACCTGGGGAGTACGCCGGCAACGG
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTCGA
TGATACGCGAGGAACCTTACCCGGGCTTGAATTGCAGAGGAAGGATTTGGAGACAATGAC
GCCCTTCGGGGCCICTGTGAAGGTGCTGCATGGTTGTICGTCAGCTCGTGCCGTGAGGTGT
CGGCTTAAGTGCCATAACGAGCGCAACCCCTICTCCTTAGTTGCCATCAGGTGAAGCTGGG
CACTCTGGGGACACTGCCACCGTAAGGTGTGAGGAAGGTGGGGATGACGTICAAATCAGCA
CGGCCCTTACGTCCGGGGCTACACACGTGTTACAATGGCAGGTACAGAGAGACGGTCCCT
TGCAAAATGGATCAAATCCTTAAAGCCTGTICTCAGTICGGACTGGGGTCTIGCAACCCGAC
CCCACGAAGCTGGATTCGCTAGTAATCGCGCATCAGCCATGGCGCGGTGAATACGTTICCC
GGGCCTTGTACACACCGCCCGTCAAGCCATGAAAGCCGGGGGCGCCTAAAGTCCGTGACC
GTAAGGAGCGGCCTAGGGCGAAACTGGTAATTGGGGCTAAGTCGTAACAAGGTAGCCGTA
CCGGAAGGTGCGGCTGGAACACCTCCTTT

SEQ ID NO 5 Bifidobacterium pseudocatenulatum

TGTGGAGGGTTCGATTCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT
CGAACGGGATCCATCAGGCTTTGCTTGGTGGTGAGAGTGGCGAACGGGTGAGTAATGCGT
GACCGACCTGCCCCATACACCGGAATAGCTCCTGGAAACGGGTGGTAATGCCGGATGCTC
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CGACTCCTCGCATGGGGTGTCGGGAAAGATTTCATCGGTATGGGATGGGGTCGCGTCCTA
TCAGGTAGTCGGCGGGGTAACGGCCCACCGAGCCTACGACGGGTAGCCGGCCTGAGAGGG
CGACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGCGGGATGACGGCCTTCG
GGTTGTAAACCGCTTTTGATCGGGAGCAAGCCTTCGGGTGAGTGTACCTTTCGAATAAGC
ACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTATCCGGAAT
TATTGGGCGTAAAGGGCTCGTAGGCGGTTCGTCGCGTCCGGTGTGAAAGTCCATCGCTTA
ACGGTGGATCTGCGCCGGGTACGGGCGGGCTGGAGTGCGGTAGGGGAGACTGGAATTCCC
GGTGTAACGGTGGAATGTGTAGATATCGGGAAGAACACCAATGGCGAAGGCAGGTCTICTG
GGCCGTITACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGGTGGATGCTGGATGTGGGGCCCGTTCCACGGGTITCCGTGTCGG
AGCTAACGCGTTAAGCATCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAA
TTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAAC
CTTACCTGGGCTTGACATGTTCCCGACCGCGGCAGAGATGTCGTTTCCCTTCGGGGCGGG
TTCACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGC
AACGAGCGCAACCCTCGCCCTGTGTTGCCAGCACGTCATGGTGGGAACTCACGGGGGACC
GCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAGATCATCATGCCCCTTACGTCCA
GGGCTTCACGCATGCTACAATGGCCGGTACAACGGGATGCGACACGGCGACGTGGAGCGG
ATCCCTGAAAACCGGTCTCAGTTCGGATTGGAGTCTGCAACCCGACTCCATGAAGGCGGA
GTCGCTAGTAATCGCGGATCAGCAACGCCGCGGTGAATGCGTTCCCGGGCCTTGTACACA
CCGCCCGTCAAGTCATGAAAGTGGGTAGCACCCGAAGCCGGTGGCCTAACCCTTTGTGGA
TGGAGCCGTCTAAGGTGAGACTCGTGATTGGGACTAAGTCGTAACAAGGTAGCCGTACCG
GAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO 10 Slackia isoflavoniconvertans
CGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGCGCCTAACACATGCAAGTCG
AACGAGTAAGACGCCTTCGGGCGTGGATAGAGTGGCGAACGGGTGAGTAACACGTGACCA
ACCTGCCCCCTCCTCCGGGACAACCTCGGGAAACCGAGGCTAATACCGGATACTCCGGGC
CCCCCGCATGGGGGGCCCGGGAAAGCCCTGGCGGGAGGGGATGGGEGETCGCGGCCCATCAG
GTAGACGGCGGGGTAACGGCCCACCGTGCCTGCAACGGGTAGCCGGGCTGAGAGGCCGAT
CGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTT
TGCGCAATGGGGGCAACCCTGACGCAGCGACGCCGCGTGCGGGACGAAGTCATTCGTGAC
GTAAACCGCTTTCAGCGAGGAAGAACCATGACGGTACTCGCAGAAGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCGAGCGTTATCCGGAATCATTGGGCGT
AAAGCGCGCGCAGGCGGGCTTTCAAGCGGCGGCGTCGAAGCCGGGGGCTCAACCCCCGGA
AGCGCCCCGAACTGGAAGCCTCGGATGCGGCAGGGGGAGGCGGAATTCCCGGTGTAGCGG
TGAAATGCGCAGATATCGGGAAGAACACCGACGGCGAAGGCAGCCTCCTGGGCCGGCATC
GACGCTGAGGCGCGAAAGCTGGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCCAGCC
GTAAACGATGGACGCTAGGTGTGGGGGGATAGGTCCCTCCGTGCCGAAGCCAACGCATTA
AGCGTCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCAGCGGAGCATGTGGCTTAATTCGAAGCAACGCGAAGAACCTTACCAGGGCTT
GACATATCGGTGAAGCCGGAGAGATCCGGTGGCCGAGAGGAGCCGATACAGGTGGTGCAT
GGCTGTCGTCAGCTCGTGCCGTGAGGTGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCC
GCCGCGTGTTGCCAGCATTCAGTTGGGCACTCACGCGGGACTGCCGGCGTCAAGCCGGAG
GAAGGCGGGGACGACGTCAAGTCATCATGCCCCTCATGCCCTGGGCCGCACACGTGCTAC
AATGGCCGGCACAACGGGTTGCCACCCCGCGAGGGGGAGCGGATCCCCAAAGCCGGLCCCC
AGTTCGGATCGCAGGCTGCAACCCGCCTGCGTGAAGCCGGAGTTGCTAGTAATCGCGGAT
CAGCACGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACCCGA
GTCGTCTGCACCCGAAGCCGCCGGCCGAACCCCTCCGGGGEGEGCGEGAGGCGTCGAAGGTGT
GGAGGGTGAGGGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCA
CCTCCTTT

SEQ ID NO 3 Senegalimassilia anaerobia

ACGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTC
GAACGATGAAACCGCCCTCGGGCGGACATGAAGTGGCGAACGGGTGAGTAACACGTGACC
GACCTGCCCCCCGCCCAGGGACAGCCCCCCGAAAGGGGGATTAATACCTGGTACTCCGGA
AGCGGCGCATGCCGCATCCGGGAAAGCTTATCGCGGCGGGGGATGGGGTCGCGGCCCATC
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AGGTAGACGGCGGGGCGACGGCCCACCGTGCCGACGACGGGTAGCCGGGTTGAGAGACCG
ACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
TTTGCGCAATGGGGGCAACCCTGACGCAGCAACGCCGCGTGCGGGACGAAGGCGTCCGCG
TCGTAAACCGCTTTCAGCGGGGAACACTTATCGAGGGTACCCGCAGAAGAAGCCCCGGCT
AAATACGTGCCAGCAGCCGCGGTAATACGTATGGGGCGAGCGTTATCCGGATTCATTGGG
CGTAAAGCGCGCGTAGGCGGAGCGCTAAGCGGGACCTCTAACCCGAGGGCTCAACCCCCG
GCCGGGTCCCGAACTGGCGCTCTCGAGTGCGGTAGGGGAGAGCGGAATTCCCGGTGTAGC
GGTGGAATGCGCAGATATCGGGAAGAACACCGACGGCGAAGGCAGCTCTCTGGGCCGAAA
CTGACGCTGAGGCGCGAAAGCTGGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCCAG
CCGTAAACGATGGGCGCTAGGTGTGGGGGGGAAGACCCCCCGTGCCGCAGCCAACGCATT
AAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCAGCGGAGCATGTGGCTTAATTCGAAGCAACGCGAAGAACCTTACCAGGGCT
TGACATGCGGGTGAAGCGGCGGAGACGCCGTGGCCGAGAGGAGCCCGCACAGGTGGTGCA
TGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC
TGCCCCGTGTTGCCAGCATTCAGTTGGGGACTCGCGGGGGACTGCCGGCGTCAAGCCGGA
GGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGCCCTGGGCCGCACACGTGCTA
CAATGGCCGGTACAGAGGGTTGCGACCCCGCGAGGGGGAGCGGATCCCGCAAAGCCGGCC
CCAGTTCGGATCGGAGGCTGCAACCCGCCTCCGTGAAGCCGGAGTTGCTAGTAATCGCGG
ATCAGCACGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACCC
GAGTCGTCTGCACCCGAAGCCGCCGGCCGAACCCTTTCAGGGGCGGAGGCGTCGAAGGTG
TGGAGGGTGAGGGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATC
ACCTCCTTT

SEQ ID NO 12 Prevotella copri

ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTC
GAGGGGAAACGATATTGGAAGCTTGCTITCCGATAGGCGTCGACCGGCGCACGGGTGAGTA
ACGCGTATCCAACCTGCCCACCACTTGGGGATAACCTTGCGAAAGTAAGACTAATACCCA
ATGACGTCTCTAGAAGACATCTGAAAGAGATTAAAGATTTATCGGTGATGGATGGGGATG
CGTCTGATTAGCTTGTTGGCGGGGTAACGGCCCACCAAGGCAACGATCAGTAGGGGTTCT
GAGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCA
GTGAGGAATATTIGGTCAATGGACGAGAGTCTGAACCAGCCAAGTAGCGTGCAGGATGACG
GCCCTATGGGTTGTAAACTGCTTTTATAAGGGAATAAAGTGAGTCTCGTGAGACTTTTTG
CATGTACCTTATGAATAAGGACCGGCTAATTCCGTGCCAGCAGCCGCGGTAATACGGAAG
GTCCGGGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCCGGAGATTAAGCGTG
TTGTGAAATGTAGACGCTCAACGTCTGCACTGCAGCGCGAACTGGTTTCCTTGAGTACGC
ACAAAGTGGGCGGAATTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCG
ATTGCGAAGGCAGCTCACTGGAGCGCAACTGACGCTGAAGCTCGAAAGTGCGGGTATCGA
ACAGGATTAGATACCCTGGTAGTCCGCACGGTAAACGATGGATGCCCGCTIGTTGGTCTGA
ATAGGTCAGCGGCCAAGCGAAAGCATTAAGCATCCCACCTGGGGAGTACGCCGGCAACGG
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTCGA
TGATACGCGAGGAACCTTACCCGGGCTTGAATTGCAGAGGAAGGATTTGGAGACAATGAC
GCCCTTCGGGGCCTICTGTGAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGT
CGGCTTAAGTGCCATAACGAGCGCAACCCCTICTCCTTAGTTGCCATCAGGTTAAGCTGGG
CACTCTGGGGACACTGCCACCGTAAGGTGTGAGGAAGGTGGGGATGACGTCAAATCAGCA
CGGCCCTTACGTCCGGGGCTACACACGTGTTACAATGGCAGGTACAGAGAGACGGTCCCT
TGCAAAATGGATCAAATCCTITAAAGCCTGTCTCAGTITCGGACTGGGGTCTGCAACCCGAC
CCCACGAAGCTGGATTCGCTAGTAATCGCGCATCAGCCATGGCGCGGTGAATACGTTICCC
GGGCCTTGTACACACCGCCCGTCAAGCCATGAAAGCCGGGGGCGCCTAAAGTCCGTGACC
GTAAGGAGCGGCCTAGGGCGAAACTGGTAATTGGGGCTAAGTCGTAACAAGGTAGCCGTA
CCGGAAGGTGCGGCTGGAACACCTCCTTT

SEQ ID NO 14 Christensenellaceae R-7 Sp.

AAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAG
CGGAGACAGTGAGTAGCTTGCTATGAGCTGTITTTAGCGGCGGACGGGTGAGTAACGCGTG
AGCAACCTTTCCCAGACAGGGGAATAACACACCGAAAGGTGTACTAATACCGCATAAGAC
CACGGGATCACATGGTTCTGGGGTAAAAGATTTATCGGTTTGGGGTGGGCTCGCGTCCGA
TTAGGTAGTTGGTGAGGTAACGGCCCACCAAGCCGACGATCGGTAGCCGACCTGAGAGGG
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TGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGGGCAATGGGGGGAACCCTGACCCAGCAACGCCGCGTGGAGGAAGAAGGTTTTCG
GATCGTAAACTCCTGTCCTTGGAGACGAGTAGAAGACGGTATCCAAGGAGGAAGCCCCGG
CTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATAATTG
GGCGTAAAGGGCGCGTAGGCGGCTCGGTAAGTCTGGAGTGAAAGTCCTGCTTTTAAGGTG
GGAATTGCTTTGGATACTGTCGGGCTTGAGTGCAGGAGAGGTTAGTGGAATTCCCAGTGT
AGCGGTGAAATGCGTAGAGATTGGGAGGAACACCAGTGGCGAAGGCGACTAACTGGACTG
TAACTGACGCTGAGGCGCGAAAGTGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCC
ACACTGTAAACGATGAATGCTAGGTGTAGGGGGTATCGACCCCTTCTGTGCCGCAGTTAA
CACAATAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCAGCGGAGCATGTGGTTTAATTCGACGCAACGCGAAGAACCTTACC
AGGTCTTGACATCCAGTAAAACTTGTAGAGATACAAGGTGAGCTTGCTCATACTGAGACA
GGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCTTATCTTCAGTTACTAACGCGTAGAGGTGAGGACTCTGAAGAGACTGCCGGG
GACAACTCGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTTATGACCTGGGCTA
CACACGTGCTACAATGGCCACGACAGAGAGAAGCGAAATCGCAAGGTAGAGCGGAACTCA
AAAAAGTGGTCCCAGTTCGGATTGTGGGCTGCAACCCGCCCACATGAAGTCGGAGTTGCT
AGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCG
TCACACCATGGGAGTTGGGAGTGCCCAAAGCCGGTGAGGCAACCGCAAGGAGCCAGCCGT
CTAAGGCAAGACCAATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCG
GCTGGATCACCTCCTTT

SEQ ID NO 13 Roseburia faecis

ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCG
AACGAAGCACTCTATTTGATTTTCTTCGGAAATGAAGATTTTGTGACTGAGTGGCGGACG
GGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGATAACAGTTGGAAACGACTGCT
AATACCGCATAAGCGCACAGGATCGCATGATCCGGTGTGAAAAACTCCGGTGGTATGGGA
TGGACCCGCGTCTGATTAGCCAGTTGGCAGGGTAACGGCCTACCAAAGCGACGATCAGTA
GCCGACCTGAGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGG
AGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAG
CGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAGAATGACGGTACCTGA
CTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGCAGGCGGTGCGGCAAGTCTGATGTGAAAGCC
CGGGGCTCAACCCCGGTACTGCATTGGAAACTGTCGTACTAGAGTGTCGGAGGGGTAAGT
GGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGC
GGCTTACTGGACGATAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGGAGCATTGCTCTTCG
GTGCCGCAGCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTC
AAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGC
GAAGAACCTTACCAAGTCTTGACATCCCGATGACAGAGTATGTAATGTACTTTCTCTTCG
GAGCATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTIGTTCTTAGTAGCCAGCGGTCCGGCCGGGCACTCTAG
GGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTT
ATGACTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGGAGCCGTGAGGC
CGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGTAGTCTGCAACCCGACTACACGA
AGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTG
TACACACCGCCCGTCACACCATGGGAGTTGGAAATGCCCGAAGTCAGTGACCCAACCGCA
AGGAGGGAGCTGCCGAAGGCAGGTTCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGT
ATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO 2 Christensenellaceae R-7 Sp.

AAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAG
CGGAGACAGTGAGTAGCTTGCTACTGATTGTTTTAGCGGCGGACGGGTGAGTAACGCGTG
AGCAACCTTTCCCAGACAGGGGAATAACACACCGAAAGGTGTACTAATACCGCATAAGAC
CACGGGATCACATGGTTCTGGGGTAAAAGAATTATCGGTTTGGGGTGGGCTCGCGTCCGA
TTAGGTAGTTGGTGAGGTAACGGCCCACCAAGCCGACGATCGGTAGCCGACCTGAGAGGG
TGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGA
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ATATTGGGCAATGGAGGAAACTCTGACCCAGCAACGCCGCGTGGAGGAAGAAGGTTTTCG
GATCGTAAACTCCTGTCCTTGGAGACGAGTAGAAGACGGTATCCAAGGAGGAAGCCCCGG
CTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATAATTG
GGCGTAAAGGGCGCGTAGGCGGCTCGGTAAGTCTGGAGTGAAAGTCCTGCTTTTAAGGTG
GGAATTGCTTTGGATACTGTCGGGCTTGAGTGCAGGAGAGGTTAGTGGAATTCCCAGTGT
AGCGGTGAAATGCGTAGAGATTGGGAGGAACACCAGTGGCGAAGGCGACTAACTGGACTG
TAACTGACGCTGAGGCGCGAAAGTGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCC
ACACTGTAAACGATGAATGCTAGGTGTAGGGGGTATCGACCCCTTCTGTGCCGCAGTCAA
CACAATAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCAGCGGAGCATGTGGTTITAATTCGACGCAACGCGAAGAACCTTACC
AGGTCTTGACATCCACTTAAACTTACAGAGATGTAAGGTGTGCTTGCACAAAGTGAGACA
GGTGGTGCATGGTITGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCTTATCTTCAGTTACTAACGCGTAGAGGTGAGGACTCTGAAGAGACTGCCGGG
GACAACTCGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTTATGACCTGGGCTA
CACACGTGCTACAATGGCCACGACAGAGAGAAGCGAAATCGTAAGGTGGAGCGGAACTCA
AAAAAGTGGTCCCAGTTCGGATTGTGGGCTGCAACCCGCCCACATGAAGTCGGAGTTGCT
AGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCG
TCACACCATGGGAGTTGGGAGTGCCCAAAGCCGGTGAGGCAACCGCAAGGAGCCAGCCGT
CTAAGGCAAGACCAATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCG
GCTGGATCACCTCCTTT

SEQ ID NO 8 Bacteroides stercoris
ATGAAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTATAGGCTTAACACATGCAAGTC
GAGGGGCAGCATCATCAAAGCTTGCTTTGATGGATGGCGACCGGCGCACGGGTGAGTAAC
ACGTATCCAACCTGCCGACAACTCTGGGATAGCCTTTCGAAAGAAAGATTAATACCGGAT
GGCATAGTTTTCCCGCATGGGTTGACTATTAAAGAATTTCGGTTGTCGATGGGGATGCGT
TCCATTAGGCAGTTGGCGGGGTAACGGCCCACCAAACCGACGATGGATAGGGGTTCTGAG
AGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCAGTG
AGGAATATTGGTCAATGGACGAGAGTCTGAACCAGCCAAGTAGCGTGAAGGATGACTGCC
CTATGGGTTGTAAACTTCTTTTATACGGGAATAAAGTTAGCCACGTGTGGCTTTTTGTAT
GTACCGTATGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGATC
CGAGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCGGGTTGTTAAGTCAGTTG
TGAAAGTTTGCGGCTCAACCGTAAAATTGCAGTTGATACTGGCGACCTTGAGTGCAACAG
AGGTAGGCGGAATTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCGATT
GCGAAGGCAGCTTACTGGATTGTAACTGACGCTGATGCTCGAAAGTGTGGGTATCAAACA
GGATTAGATACCCTGGTAGTCCACACAGTAAACGATGAATACTCGCTGTTGGCGATATAC
TGTCAGCGGCCAAGCGAAAGCATTAAGTATTCCACCTGGGGAGTACGCCGGCAACGGTGA
AACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTCGATGA
TACGCGAGGAACCTTACCCGGGCTTAAATTGCAACTGACGGAATCGGAAACGGTTCTTTC
TTCGGACAGTTGTGAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCT
TAAGTGCCATAACGAGCGCAACCCTTATCGATAGTTACTAGCAGGTCATGCTGAGGACTC
TATCGAGACTGCCGTCGTAAGATGTGAGGAAGGTGGGGATGACGTCAAATCAGCACGGCC
CTTACGTCCGGGGCTACACACGTGTTACAATGGGGGGTACAGAAGGCAGCTACACGGCGA
CGTGGTGCTAATCCCGAAAGCCTCTCTCAGTTCGGATTGGAGTCTGCAACCCGACTCCAT
GAAGCTGGATTCGCTAGTAATCGCGCATCAGCCACGGCGCGGTGAATACGTTCCCGGGCC
TTGTACACACCGCCCGTCAAGCCATGAAAGCCGGGGGTACCTGAAGTACGTAACCGCGAG
GAGCGTCCTAGGGTAAAACTGGTGATTGGGGCTAAGTCGTAACAAGGTAGCCGTACCGGA
AGGTGCGGCTGGAACACCTCCTT

SEQ ID NO 6 Eubacterium ventriosum

AACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAATACATGCAAGTC
GAACGAAGCACCTTGGACAGAATCCTTCGGGAGGAAGACCATTGTGACTGAGTGGCGGAC
GGGTGAGTAACGCGTGGGTAACCTGCCTTGTACAGGGGGATAACAGTTGGAAACGACTGC
TAATACCGCATAAGCGCACAGTACCGCATGGTACGGTGTGAAAAACTCCGGTGGTACAAG
ATGGACCCGCGTCTGATTAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCGACGATCAGT
AGCCGACTTGAGAGAGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGG
GAGGCAGCAGTAGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGA
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AGGAAGAAGTATTTCGGTATGTAAACTTCTATCAGCAAGGAAGAAAATGACGGTACTTGA
CTAAGAAGCCCCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGGGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGTAGGCGGCATGGCAAGTCAGAAGTGAAAGCC
TGGGGCTCAACCCCGGAATTGCTTTTGAAACTGTCAGGCTAGAGTGTCGGAGGGGTAAGC
GGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCGGTGGCGAAGGC
GGCTTACTGGACGATTACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGGGACAATAGTTCCTC
GGTGCCGAAGCAAACGCATTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACT
CAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACG
CGAAGAACCTTACCTGCTCTTGACATCCCACTGACAGGTCAGTAATGTGACCCTTTCTTC
GGAACAGTGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTIGICTTTAGTAGCCAGCAGTACGGCTGGGCACTCTA
GAGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCT
TACGAGCAGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGACCCCGTGAGG
GTAAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATG
AAGCTGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGTCTT
GTACACACCGCCCGTCACACCATGGGAGTTGGATATGCCCGAAGTCAGTGACCCAACCGT
AAGGAGGGAGCTGCCGAAGGTGGAGCCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCG
TATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO 1 Bifidobacterium adolescentis
TGTGGAGGGTTCGATTCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT
CGAACGGGATCCCAGGAGCTTGCTCCTGGGTGAGAGTGGCGAACGGGTGAGTAATGCGTG
ACCGACCTGCCCCATACACCGGAATAGCTCCTGGAAACGGGTGGTAATGCCGGATGCTCC
AGTTGACCGCATGGTCCTCTGGGAAAGCTTTTGCGGTATGGGATGGGGTCGCGTCCTATC
AGCTTGATGGCGGGGTAACGGCCCACCATGGCTTCGACGGGTAGCCGGCCTGAGAGGGCG
ACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGCGGGATGACGGCCTTCGGG
TTGTAAACCGCTTTTGACTGGGAGCAAGCCCTTCGGGGTGAGTGTACCTTTCGAATAAGC
ACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTATCCGGAAT
TATTGGGCGTAAAGGGCTCGTAGGCGGTTCGTCGCGTCCGGTGTGAAAGTCCATCGCTTA
ACGGTGGATCCGCGCCGGGTACGGGCGGGCTTGAGTGCGGTAGGGGAGACTGGAATTCCC
GGTGTAACGGTGGAATGTGTAGATATCGGGAAGAACACCAATGGCGAAGGCAGGTCTCTG
GGCCGTCACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGGTGGATGCTGGATGTGGGGACCATTCCACGGTCTCCGTGTCGG
AGCCAACGCGTTAAGCATCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAA
TTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAAC
CTTACCTGGGCTTGACATGTTCCCGACAGCCCCAGAGATGGGGCCTCCCTTCGGGGCGGG
TTCACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGC
AACGAGCGCAACCCTCGCCCTGTGTTGCCAGCACGTCGTGGTGGGAACTCACGGGGGACC
GCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAGATCATCATGCCCCTTACGTCCA
GGGCTTCACGCATGCTACAATGGCCGGTACAACGGGATGCGACACCGCGAGGTGGAGCGG
ATCCCTTAAAACCGGTCTCAGTTCGGATTGGAGTCTGCAACCCGACTCCATGAAGGCGGA
GTCGCTAGTAATCGCGGATCAGCAACGCCGCGGTGAATGCGTTCCCGGGCCTTGTACACA
CCGCCCGTCAAGTCATGAAAGTGGGTAGCACCCGAAGCCGGTGGCCCAACCTTTTGGGGG
GAGCCGTCTAAGGTGAGACTCGTGATTGGGACTAAGTCGTAACAAGGTAGCCGTACCGGA
AGGTGCGGCTGGATCACCTCCTTT

SEQ ID NO 4 Prevotella copri

ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTC
GAGGGGAAACGACATCGAAAGCTTGCTITTTGATGGGCGTCGACCGGCGCACGGGTGAGTA
ACGCGTATCCAACCTGCCCACCACTTGGGGATAACCTTGCGAAAGTAAGACTAATACCCA
ATGATATCTCTAGAAGACATCTGAAAGAGATTAAAGATTTATCGGTGATGGATGGGGATG
CGTCTGATTAGCTTGTTGGCGGGGTAACGGCCCACCAAGGCGACGATCAGTAGGGGTTCT
GAGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCA
GTGAGGAATATTGGTCAATGGACGAGAGTCTGAACCAGCCAAGTAGCGTGCAGGATGACG
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GCCCTATGGGTTGTAAACTGCTTTTATAAGGGAATAAAGTGAGTCTCGTGAGACTTTTTG
CATGTACCTTATGAATAAGGACCGGCTAATTCCGTGCCAGCAGCCGCGGTAATACGGAAG
GTCCGGGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCCGGAGATTAAGCGTG
TTGTGAAATGTAGACGCTCAACGTCTGCACTGCAGCGCGAACTGGTTTCCTTGAGTACGC
ACAAAGTGGGCGGAATTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCG
ATTGCGAAGGCAGCTCACTGGAGCGCAACTGACGCTGAAGCTCGAAAGTGCGGGTATCGA
ACAGGATTAGATACCCTGGTAGTCCGCACGGTAAACGATGGATGCCCGCTGTTGGTCTGA
ATAGGTCAGCGGCCAAGCGAAAGCATTAAGCATCCCACCTGGGGAGTACGCCGGCAACGG
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTCGA
TGATACGCGAGGAACCTTACCCGGGCTTGAATTGCAGAGGAAGGATTTGGAGACAATGAC
GCCCTTCGGGGCCTCTGTGAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGT
CGGCTTAAGTGCCATAACGAGCGCAACCCCTCTICCTTAGTTGCCATCAGGTCACGCTGGG
CACTCTGGGGACACTGCCACCGTAAGGTGTGAGGAAGGTGGGGATGACGTCAAATCAGCA
CGGCCCTTACGTCCGGGGCTACACACGTGTTACAATGGCAGGTACAGAGAGATGGTCCCT
TGCAAAATGGATCAAATCCTTAAAGCCTGTCTCAGTTCGGACTGGGGTCTGCAACCCGAC
CCCACGAAGCTGGATTCGCTAGTAATCGCGCATCAGCCATGGCGCGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCAAGCCATGAAAGCCGGGGGCGCCTAAAGTCCGTGACC
GTAAGGAGCGGCCTAGGGCGAAACTGGTAATTGGGGCTAAGTCGTAACAAGGTAGCCGTA
CCGGAAGGTGCGGCTGGAACACCTCCTTT

SEQ ID NO 9 Roseburia faecis
ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCG
AACGAAGCACTCTATTTGATTTTCTTCGGAAATGAAGATTTTGTGACTGAGTGGCGGACG
GGTGAGTAACGCGTGGGTAACCTGCCTCATACAGGGGGATAACAGTTGGAAACGACTGCT
AATACCGCATAAGCGCACAGGATCGCATGATCCGGTGTGAAAAACTCCGGTGGTATGGGA
TGGACCCGCGTCTGATTAGCCAGTTGGCAGGGTAACGGCCTACCAAAGCGACGATCAGTA
GCCGACCTGAGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGG
AGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAG
CGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAGAATGACGGTACCTGA
CTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTT
ATCCGGATTTACTGGGTGTAAAGGGAGCGCAGGCGGTGCGGCAAGTCTGATGTGAAAGCC
CGGGGCTCAACCCCGGTACTGCATTGGAAACTGTCGTACTAGAGTGTCGGAGGGGTAAGT
GGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGC
GGCTTACTGGACGATAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGGGAGCATTGCTCTTCG
GTGCCGCAGCAAACGCAATAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTC
AAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGC
GAAGAACCTTACCAAGTCTTGACATCCCGATGACAAGCTATGTAATGTAGCCTCTCTTCG
GAGCATCGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTIGTTCTTAGTAGCCAGCGGTTCGGCCGGGCACTCTAG
GGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTT
ATGACTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGGAGCCGTGAGGC
CGAGCAAATCTCAAAAATAACGTCTCAGTTCGGACTGTAGTCTGCAACCCGACTACACGA
AGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTG
TACACACCGCCCGTCACACCATGGGAGTTGGAAATGCCCGAAGTCAGTGACCCAACCGCA
AGGAGGGAGCTGCCGAAGGCAGGTTCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGT
ATCGGAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID No. 23 Bacteroides Stercoris

ATGAAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTCGAGGGGCA
GCATCATCAAAGCTTGCTTTGATGGATGGCGACCGGCGCACGGGTGAGTAACACGTATCCAACCTGCC
GACAACACTGGGATAGCCTTTCGAAAGAAAGATTAATACYGGATGGCATAGTTTTCCCGCATGGGATA
ATTATTAAAGAATTTCGGTTGTCGATGGGGATGCGTTCCATTAGGCAGTTGGCGGGGTAACGGCCCAC
CAAACCWACGATGGATAGGGGTTCTGAGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAAC
TCCTACGGGAGGCAGCAGTGAGGAATATTGGTCAATGGACGAGAGTCTGAACCAGCCAAGTAGCGTGA
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AGGATGACTGCCCTATGGGTTGTAAACTTCTTTTATACGGGAATAAAGTTAGCCACGTGTGGYTTTTT
GTATGTACCGTATGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGATCCGAG
CGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCGGGTTGTTAAGTCAGTTGTGAAAGTTTGCG
GCTCAACCGTAAAATTGCAGTTGATACTGGCGACCTTGAGTGCAACAGAGGTAGGCGGAATTCGTGGT
GTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCGATTGCGAAGGCAGCTTACTGGATTGTAACTG
ACGCTGATGCTCGAAAGTGTGGGTATCAAACAGGATTAGATACCCTGGTAGTCCACACAGTAAACGAT
GAATACTCGCTGTTGGCGATATACRGTCAGCGGCCAAGCGAAAGCATTAAGTATTCCACCTGGGGAGT
ACGCCGGCAACGGTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAA
TTCGATGATACGCGAGGAACCTTACCCGGGCTTAAATTGCAACTGACTGAACCGGAAACGGTTCTTTC
TTCGGACAGTTGTGAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAAGTGCC
ATAACGAGCGCAACCCTTATCGATAGTTACTAGCAGGTCATGCTGAGGACTCTATTGAGACTGCCGTC
GTAAGATGTGAGGAAGGTGGGGATGACGTCAAATCAGCACGGCCCTTACGTCCGGGGCTACACACGTG
TTACAATGGGGGGTACAGAAGGCAGCTACACGGCGACGTGGTGCTAATCCCTAAAGCCTCTCTCAGTT
CGGATTGGAGTCTGCAACCCGACTCCATGAAGCTGGATTCGCTAGTAATCGCGCATCAGCCACGGCGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAGCCATGAAAGCCGGGGGTACCTGAAGTA
CGTAACCGCGAGGAGCGTCCTAGGGTAAAACTGGTGATTGGGGCTAAGTCGTAACAAGGTAGCCGTAC
CGGAAGGTGCGGCTGGAACACCTCCTT

SEQ ID NO. 22 Barnesiella Intestinihominis

CGAAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGACAGGCCTAACACATGCAAGTCGAGGGGCAGCGGGGAG
GTAGCAATACCTTTGCCGGCGACCGGCGCACGGGTGAGTAACACGTATGCAATCCACCTGTAACAGGGGGATAAC
CCGGAGAAATCCGGACTAATACCCCATAATATGGGCTCTCCGCATGGAGGGTTCATTAAAGAGAGCAATTTTIGGT
TACAGACGAGCATGCGCTCCATTAGCCAGTTGGCGGGGTAACGGCCCACCAAAGCGACGATGGATAGGGGTICTG
AGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCAGTGAGGAATATTGGTC
AATGGTCGGCAGACTGAACCAGCCAAGTCGCGTGAGGGAAGACGGCCCTACGGGTTGTAAACCTCTTTITGTCGGA
GAGTAAAGTACGCTACGTIGTAGTGTATIGCAAGTATCCGAAGAAAAAGCATCGGCTAACTCCGTGCCAGCAGCCG
CGGTAATACGGAGGATGCGAGCGTTATCCGGATTTATTGGGTTTAAAGGGTGCGTAGGCGGCACGCCAAGTCAGC
GGTGAAATTTTICGGGCTCAACCCGGACTGTGCCGTTGAAACTGGCGAGCTAGAGTGCACAAGAGGCAGGCGGAAT
GCGIGGTGTAGCGGTGAAATGCATAGATATCACGCAGAACCCCGATTGCGAAGGCAGCCTGCTAGGGTGCGACAG
ACGCTGAGGCACGAAAGCGTGGGTATCGAACAGGATTAGATACCCTGGTAGTCCACGCAGTAAACGATGAATACT
AACTGTTTGCGATACAATGTAAGCGGTACAGCGAAAGCGTTAAGTATTCCACCTGGGGAGTACGCCGGCAACGGT
GAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTICGATGATACGCGAGGAACC
TTACCCGGGCTCAAACGCAGGGGGAATATATATGAAAGTATATAGCTAGCAATAGTCACCTGCGAGGTGCTGCAT
GGTTIGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAAGTGCCATAACGAGCGCAACCCCTATCGACAGTTACTAA
CGGGTCAAGCCGAGGACTCTGTCGAGACTGCCGGCGCAAGCCGCGAGGAAGGTGGGGATGACGTCAAATCAGCAC
GGCCCTTACGTICCGGGGCGACACACGTIGTTACAATGGCAGGTACAGAAGGCAGCCAGTCAGCAATGACGCGCGAA
TCCCGAAAACCTGICTCAGTTICGGATTGGAGTCTGCAACCCGACTCCATGAAGCTGGATTCGCTAGTAATCGCGC
ATCAGCCATGGCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAGCCATGGAAGCCGGGAGTACC
TGAAGCATGCAACCGCAAGGAGCGTACGAAGGTAATACCGGTAACTGGGGCTAAGTCGTAACAAGGTAGCCGTAC
CGGAAGGTGCGGCTGGAACACCTCCTTT

SEQ ID No. 16 Bifidobacterium adolescentis

TGTGGAGGGTTCGATTCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGGATCGGCT
GGAGCTTGCTCCGGCCGTGAGAGTGGCGAACGGGTGAGTAATGCGTGACCGACCTGCCCCATACACCGGAATAGC
TCCTIGGAAACGGGTGGTAATGCCGGATGCTCCAGTTGGATGCATGTCCTTICTGGGAAAGATTCATCGGTATGGGA
TGGGGTCGCGTCCTATCAGCTTIGATGGCGGGGTAACGGCCCACCATGGCTTCGACGGGTAGCCGGCCTGAGAGGG
CGACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG
CGCAAGCCTGATGCAGCGACGCCGCGTGCGGGATGACGGCCTTCGGGTTGTAAACCGCTTTTGACTGGGAGCAAG
CCCTTCGGGGTGAGTGTACCTTTCGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTG
CAAGCGTTATCCGGAATTATTGGGCGTAAAGGGCTCGTAGGCGGTTCGTCGCGTCCGGTGTGAAAGTCCATCGCT
TAACGGTGGATCCGCGCCGGGTACGGGCGGGCTTGAGTGCGGTAGGGGAGACTGGAATTCCCGGTGTAACGGTGG
AATGTGTAGATATCGGGAAGAACACCAATGGCGAAGGCAGGTCTCTGGGCCGTCACTGACGCTGAGGAGCGAAAG
CGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGATGCTGGATGTGGGGACCATTC
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CACGGTCTICCGTGTCGGAGCCAACGCGTTAAGCATCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGA
AATTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGCTT
GACATGTTCCCGACAGCCSYAGAGATRSGGYCTCCCTTCGGGGCGGGTTCACAGGTGGTGCATGGTCGTICGTCAG
CTCGTGTICGTIGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCCTGTGTTGCCAGCACGTCGTGGTG
GGAACTCACGGGGGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAGATCATCATGCCCCTTACGTC
CAGGGCTTICACGCATGCTACAATGGCCGGTACAACGGGATGCGACACCGCGAGGTGGAGCGGATCCCTTAAAACC
GGTCTCAGTTCGGATTGGAGTCTGCAACCCGACTCCATGAAGGCGGAGTCGCTAGTAATCGCGGATCAGCAACGC
CGCGGTGAATGCGTTCCCGGGCCTTGTACACACCGCCCGTCAAGTCATGAAAGTGGGTAGCACCCGAAGCCGGTG
GCCCAACCTTTTGGGGGGAGCCGTCTAAGGTGAGACTCGTGATTGGGACTAAGTCGTAACAAGGTAGCCGTACCG
GAAGGTGCGGCTGGATCACCTCCTTT

SEQ ID No. 20 Bifidobacterium pseudocatenulatum

TGTGGAGGGTICGATTCTIGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGGATCCATC
AGGCTTTGCTTGGTGGTGAGAGTGGCGAACGGGTGAGTAATGCGTGACCGACCTGCCCCATACACCGGAATAGCT
CCTGGAAACGGGTGGTAATGCCGGATGCTCCGACTCCTCGCATGGGGTGTCGGGAAAGATTTCATCGGTATGGGA
TGGGGTCGCGTICCTATCAGGTAGTCGGCGGGGTAACGGCCCACCGAGCCTACGACGGGTAGCCGGCCTGAGAGGS
CGACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG
CGCAAGCCTGATGCAGCGACGCCGCGTGCGGGATGACGGCCTTCGGGTTGTAAACCGCTTTTGATCGGGAGCAAG
CCTTICGGGTGAGTIGTACCTTITCGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCA
AGCGTTATCCGGAATTATTGGGCGTAAAGGGCTCGTAGGCGGTTICGTCGCGTCCGGTGTGAAAGTCCATCGCTTA
ACGGTGGATCTGCGCCGGGTACGGGCGGGCTGGAGTGCGGTAGGGGAGACTGGAATTCCCGGTGTAACGGTGGAA
TGIGTAGATATCGGGAAGAACACCAATGGCGAAGGCAGGTCICTGGGCCGTTACTGACGCTGAGGAGCGAAAGCG
TGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGATGCTGGATGTGGGGCCCGTTCCA
CGGGTTCCGTGTCGGAGCTAACGCGTTAAGCATCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAA
TTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGCTTGA
CATGTTCCCGACAGCCGTAGAGATATGGCCTCCCTTCGGGGCGGGTTCACAGGTGGTGCATGGTCGTCGTCAGCT
CGIGTCGTGAGATGTTIGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCCTGTGTTGCCAGCACGTCATGGTGGG
AACTCACGGGGGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAGATCATCATGCCCCTTACGTCCA
GGGCTTCACGCATGCTACAATGGCCGGTACAACGGGATGCGACACGGCGACGTGGAGCGGATCCCTGAAAACCGG
TCTCAGTTCGGATTGGAGTCTGCAACCCGACTCCATGAAGGCGGAGTCGCTAGTAATCGCGGATCAGCAACGCCG
CGGTGAATGCGTTCCCGGGCCTTGTACACACCGCCCGTCAAGTCATGAAAGTGGGTAGCACCCGAAGCCGGTGGL
CTAACCCTTTGIGGATGGAGCCGTCTAAGGTGAGACTCGTGATTGGGACTAAGTCGTAACAAGGTAGCCGTACCG
GAAGGTGCGGCTGGATCACCTCCTTIT

SEQ ID No. 21 Eubacterium ventriosum

AACGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAATACATGCAAGTCGAACGAAGCACCTTG
GACAGAATCCTTICGGGAGGAAGACCATIGTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTG
TACAGGGGGATAACAGTTIGGAAACGACTGCTAATACCGCATAAGCGCACAGTACCGCATGGTACGGTGTGAAAAA
CTCCGGTGGTACAAGATGGACCCGCGTCTGATTAGCTGGTTGGTGAGGTAACGGCCCACCAAGGCGACGATCAGT
AGCCGACTTGAGAGAGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGG
AATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAAGGAAGAAGTATTICGGTATGTAAACTTICT
ATCAGCAAGGAAGAAAATGACGGTACTTGACTAAGAAGCCCCGGCTAAATACGTGCCAGCAGCCGCGGTAATACG
TATGGGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGCGTAGGCGGCATGGCAAGTCAGAAGTGAAAGCC
TGGGGCTCAACCCCGGAATTIGCTTTTIGAAACTGTCAGGCTAGAGTGTCGGAGGGGTAAGCGGAATTCCTAGTGTA
GCGGTGAAATGCGTAGATATTAGGAGGAACACCGGTGGCGAAGGCGGCTTACTGGACGATTACTGACGCTGAGGC
TCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTCGGG
GGACAATAGTICCTICGGTGCCGAAGCAAACGCATTAAGTATICCACCTGGGGAGTACGTTCGCAAGAATGAAACT
CAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCT
GCTCTTGACATCCCACTGACAGGTCAGTAATGTGACCCTTICTTCGGAACAGTGGAGACAGGTGGTGCATGGTTG
TCGICAGCTCGIGICGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGICTTTAGTAGCCAGCAGTA
CGGCTGGGCACTCTAGAGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCT
TACGAGCAGGGCTACACACGTIGCTACAATGGCGTAAACAAAGGGAAGCGACCCCGTGAGGGCAAGCAAATCTCAA
AAATAACGTICTCAGTITCGGATIGTAGTCIGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGCGAATCAG
AATGTCGCGGTGAATACGTTCCCGGGTCTITGTACACACCGCCCGTCACACCATGGGAGTTIGGATATGCCCGAAGT
CAGTGACCCAACCGTAAGGAGGGAGCTGCCGAAGGTGGAGCCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCG
TATCGGAAGGTIGCGGCTGGATCACCTCCTITT
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SEQ Id No. 17 Christensenellaceae R-7 group species

AAGAGTTTGATCCIGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGGAGACAGTGAGTA
GCTTIGCTAYGAGCTGTTTTAGCGGCGGACGGGTGAGTAACGCGTGAGCAACCTTTCCCAGACAGGGGAATAACAC
ACCGAAAGGTGTACTAATACCGCATAAGACCACGGKWICACATGGKWCTGRGGTAAAAGATTTATCGGTTTGGGG
TGGGCTCGCGICCGATTAGGTAGTTGGTGAGGTAACGGCCCACCAAGCCGACGATCGGTAGCCGACCTGAGAGGG
TGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTIGGGCAATGGR
GGRAACYCTGACCCAGCAACGCCGCGTGCAGGAAGAAGGTTTTCGGATCGTAAACTCCTGTCCTTGGAGACGAGT
AGAAGACGGTATCCAAGGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGT
TGTICCGGAATAATTGGGCGTAAAGGGCGCGTAGGCGGCTCGGTAAGTCTGGAGTGAAAGTCCTGCTTTTAAGGTG
GGAATTGCTTTGGATACTGTCGGGCTTGAGTGCAGGAGAGGTTAGTGGAATTCCCAGTGTAGCGGTGAAATGCGT
AGAGATTGGGAGGAACACCAGTGGCGAAGGCGACTAACTGGACTGTAACTGACGCTGAGGCGCGAAAGTGTGGGG
AGCAAACAGGATTAGATACCCIGGTAGTCCACACTGTAAACGATGAATGCTAGGTGTAGGGGGTATCGACCCCTT
CTGTGCCGCAGTCAACACAATAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCAGCGGAGCATGTGGTTTAATTCGACGCAACGCGAAGAACCTTACCAGGTCTTGACATCCA
CTTAAACTTACAGAGATGTAAGGTGIGCTTGCACAAAGTGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTIGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCTTCAGTTACTAACG

SEQ ID NO. 19 Prevotella copri

ATGGAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCTACAGGCTTAACACATGCAAGTCGAGGGGAAACGAYAT
YGRAAGCTTGCTTYYGATRGGCGTCGACCGGCGCACGGGTGAGTAACGCGTATCCAACCTGCCCAYCACTTGGGG
ATAACCTTGCGAAAGTAAGACTAATACCCAATGAYRTICTCTAGAAGACATCTGAAAGAGATTAAAGATTYATCGG
TGATGCGATGGGGATGCGTCTIGATTAGCTTIGTTGGCGGGGTAACGGCCCACCAAGGCRACGATCAGTAGGGGTICT
GAGAGGAAGGTCCCCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAGCAGTGAGGAATATTGGT
CAATGGACGAGAGTCTGAACCAGCCAAGTAGCGTGCAGGAWGACGGCCCTATGGGTTIGTAAACTGCTTTTATAAG
GGAATAAAGTGAGWSTCGTIGASWCTTTITTGCATGTACCTTATGAATAAGGACCGGCTAATTCCGTGCCAGCAGCC
GCGGTAATACGGAAGGTCCGGGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGGCCGGAGATTAAGCGTG
TTGTGAAATGTAGAYGCTCAACRTCTIGMACTGCAGCGCGAACTGGTTTCCTTGAGTACGCACAAAGTGGGCGGAA
TTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCGATTGCGAAGGCAGCTCACTGGAGCGCAACT
GACGCTGAAGCTCGAAAGTGCGGGTATCGAACAGGATTAGATACCCTGGTAGTCCGCACGGTAAACGATGGATGC
CCGCIGTTGGICTGAATAGGTCAGCGGCCAAGCGAAAGCATTAAGCATCCCACCTGGGGAGTACGCCGGCAACGG
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTICGATGATACGCGAGGAAC
CTTACCCGGGCTTGAATTGCAGAGGAAGGATTTGGAGACAATGACGCCCTTCGGGGCCTCTGTGAAGGTGCTGCA
TGGTTIGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAAGTGCCATAACGAGCGCAACCCCTCTCCTTAGTTGCCA
TCAGGTYAWGCTIGGGCACTICTGGGGACACTGCCACCGTAAGGTGTCGAGGAAGGTGGGGATGACGTCAAATCAGCA
CGGCCCTTACGTCCGGGGCTACACACGTGTTACAATGGCAGGTACAGAGAGACGGTCCCTTGCAAAATGGATCAA
ATCCTTAAAGCCTGICTICAGTICGGACTGGGGTCTGCAACCCGACCCCACGAAGCTGGATTCGCTAGTAATCGCG
CATCAGCCATGGCGCGGTGAATACGTICCCGGGCCTTGTACACACCGCCCGTCAAGCCATGAAAGCCGGGGGLGL
CTAAAGTCCGTGACCGTAAGGAGCGGCCTAGGGCGAAACTGGTAATTGGGGCTAAGTCGTAACAAGGTAGCCGTA
CCGGAAGGTGCGGCTGGAACACCTCCTTT

SEQ ID No. 24 Roseburia faecis

ATGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAGCACTCTAT
TTGATTTCCTICGGGATTIGAAGATTTIGTGACTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTCAT
ACAGGGGGATAACAGTTGGAAACGACTGCTAATACCGCATAAGCGCACRGGATYGCATGATYCGGTGYGAAAAAC
TCCGGTGGTAYGRGATGGACCCGCGTCTGATTAGCCAGTTGGCAGGGTAACGGCCTACCAAAGCGACGATCAGTA
GCCGACCTGAGAGGGTGACCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAGCGAAGAAGTATTTICGGTATGTAAAGCTCTA
TCAGCAGGGAAGAAGAATGACGGTACCTGACTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACG
TATGGTGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGCGCAGGCGGTGCGGCAAGTCTGATGTGAAAGCC
CGGGGCTCAACCCCGGTACTIGCATTGGAAACTGTCGTACTAGAGTGTCGGAGGGGTAAGTGGAATTCCTAGTGTA
GCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATAACTGACGCTGAGGC
TCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTICGGG
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GAGCATTGCTCTITCGGTGCCGCAGCAAACGCARTAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTC
AAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGCTTTAATTCGAAGCAACGCGAAGAACCTTACCAA
GTCTITGACATCCCGATGRCAGAGTATGTAATGTASYYTCTCYTCGGAGCATCGGTGACAGGTGGTGCATGGTIGT
CGTCAGCTCGIGTICGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTGTICTTAGTAGCCAGCGGTYC
GGCCGGGCACTCTAGGGAGACTGCCAGGGATAACCTGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTT
ATGACTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGGAGCCGTGAGGCCGAGCAAATCTCAAA
AATAACGTCTCAGTTCGGACTGTAGTCTGCAACCCGACTACACGAAGCTGGAATCGCTAGTAATCGCAGATCAGA
ATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTTGCGAAATGCCCGAAGTC
AGTGACCCAACCGCAAGGAGGGAGCTGCCGAAGGCAGGTTCGATAACTGGGGTGAAGTCGTAACAAGGTAGCCGT
ATCGGAAGGTGCGGCTGGATCACCTCCTTIT

SEQ ID NO. 18 Senegalimassilia anaerobia

ACGGAGAGTTTGATCCTIGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGATGAAACCGC
CCTCGGGCGGACATGAAGTGGCGAACGGGTGAGTAACACGTGACCGACCTGCCCCCCGCCCAGGGACAGCCCCCC
GAAAGGGGGATTAATACCTGGTACTCCGGAAGCGGCGCATGCCGTCTCCGGGAAAGCTTATCGCGGCGGGGGATG
GGGTCGCGGCCCATCAGGTAGACGGCGGGGCGACGGCCCACCGTGCCGACGACGGGTAGCCGGGTTGAGAGACCG
ACCGGCCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGCGCAATGGGGG
CAACCCTGACGCAGCAACGCCGCGTGCGGGACGAAGGCGTCCGCGTCGTAAACCGCTTTCAGCGGGGAACACTTW
TCGAGGGTACCCGCAGAAGAAGCCCCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGGGCGAGCGTTA
TCCGGATTCATTGGGCGTAAAGCGCGCGTAGGCGGAGCGCTAAGCGGGACCTCTAACCCGAGGGCTCAACCCCCG
GCCGGGTCCCGAACTGGCGCTCTCGAGTGCGGTAGGGGAGAGCGGAATTCCCGGTGTAGCGGTGGAATGCGCAGA
TATCGGGAAGAACACCGACGGCGAAGGCAGCTCTCTGGGCCGAAACTGACGCTGAGGCGCGAAAGCTGGGGGAGC
GAACAGGATTAGATACCCTGGTAGTCCCAGCCGTAAACGATGGGCGCTAGGTGTGGGGGGGAAGACCCCCCGTGL
CGCAGCCAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCAGCGGAGCATGTGGCTTAATTCGAAGCAACGCGAAGAACCTTACCAGGGCTTGACATRYRGGTGAA
GCGGCGGAGACGCCGTGGCCGAGAGGAGCCCGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCCTGCCCCGTGTTGCCAGCATTCAGTTGGGGACTCGCGGGGGACTGC
CGGCGTCAAGCCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGCCCTGGGCCGCACACGTGCTA
CAATGGCCGGTACAGAGGGTTGCGACCCCGCGAGGGGGAGCGGATCCCGCAAAGCCGGCCCCAGTTCGGATCGGA
GGCTGCAACCCGCCTCCGTGAAGCCGGAGTTGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCGG
GCCTTGTACACACCGCCCGTCACACCACCCGAGTCGTCTGCACCCGAAGCCGCCGGCCGAACCCTTTCAGGGGEG
GAGGCGTCGAAGGTGTGGAGGGTGAGGGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATC
ACCTCCTTT

SEQ ID NO. 25 Slackia isoflavoniconvertens

CGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGCGCCTAACACATGCAAGTCGAACGAGTAAGA
CGCCTTCGGGCGTGGATAGAGTGGCGAACGGGTGAGTAACACGTGACCAACCTGCCCCCTCCTCCGGGACA
ACCTCGGGAAACCGAGGCTAATACCGGATACTCCGGGCCCCCCGCATGGGRKGCCCGGGAAAGCCCTGRCG
GGAGGGGATGGGGTCGCGGCCCATCAGGTAGACGGCGGGGTAACGGCCCACCGTGCCYRCWACGGGTAGCC
GGGCTGAGAGGCCGATCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGG
AATTTTGCGCAATGGGGGCAACCCTGACGCAGCGACGCCGCGTGCGGGACGAAGTCATTCGTGACGTAAAC
CGCTTTCAGCGAGGAAGAACCATGACGGTACTCGCAGAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGGGGCGAGCGTTATCCGGAATCATTGGGCGTAAAGCGCGCGCAGGCGGGCTTTCAAGCG
GCGGCGTCGAAGCCGGGGGCTCAACCCCCGGAAGCGCCCCGAACTGGAAGCCTCGGATGCGGCAGGGGGAG
GCGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCGACGGCGAAGGCAGCCTCCTG
GGCCGGCATCGACGCTGAGGCGCGAAAGCTGGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCCAGCCG
TAAACGATGGACGCTAGGTGTGGGGGGAWMGRTCCCTCCGTGCCGAAGCCAACGCATTAAGCGTCCCGCCT
GGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGC
TTAATTCGAAGCAACGCGAAGAACCTTACCAGGGCTTGACATATCGGTGAAGCCGGAGAGATCCGGTGGCC
GAGAGGAGCCGATACAGGTGGTGCATGGCTGTICGTCAGCTCGTGCCGTGAGGTGTTGGGTTAAGTCCCGCA
ACGAGCGCAACCCCCGCCGCGTGTTGCCAGCATTCAGTTGGGCACTCACGCGGGACTGCCGGCGTCAAGCC
GGAGGAAGGCGGGGACGACGTCAAGTCATCATGCCCCTCATGCCCTGGGCCGCACACGTGCTACAATGGCC
GGCACAACGGGTTGCCACCCCGCGAGGGGGAGCGGATCCCYAAAGCCGGCCCCAGTTCGGATCGCAGGCTG
CAACCCGCCTGCGTGAAGCCGGAGTTGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCGGG
CCTTGTACACACCGCCCGTCACACCACCCGAGTCGTCTGCACCCGAAGCCGCCGGCCGAACCCCTCCGGGG
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GGCGGAGGCGTCGAAGGTGTGGAGGGTGAGGGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCG
GCTGGATCACCTCCTTT

Srain

sequences are shown above as well as consensus sequences for a

strain
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=
1
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Cytosine
Guanine
Thymine (or Uracil)
AorG
CorT
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Claims

10.

A composition comprising isolated bacteria selected from at least four bacterial species wherein
the bacteria from the first species comprise a 16S rDNA sequence having at least 98.7%
sequence identity with a nucleic acid sequence according to SEQ ID NO: 1, the bacteria from
the second species comprise a 16S rDNA sequence having at least 98.7% sequence identity
with a nucleic acid sequence according to SEQ ID NO: 2, the bacteria from the third species
comprise a 16S rDNA sequence having at least 98.7% sequence identity with a nucleic acid
sequence according to SEQ ID NO:3 and the bacteria from the fourth species comprise a 16S
rDNA sequence having at least 98.7% sequence identity with a nucleic acid sequence according
to SEQ ID NO: 4.

The composition according to claim 1 comprising SEQ ID NO: 11, 14 or 17, 18 and 12, 15 or
19.

The composition according to claim 1 or 2 comprising one or more further bacteria selected
from bacteria comprising a 16S rDNA sequence having at least 98.7% sequence identity with a
nucleic acid sequence according to SEQ ID NO: 5, 20, 6, 21, 7, 22, 8, 23, 9, 13, 24, 10 and/or
25,

The composition according to claim 1 or 2 further comprising bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 5.

The composition according to claim 1 or 2 further comprising bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 6.

The composition according to claim 1 or 2 further comprising bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 7.

The composition according to claim 1 or 2 further comprising bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 8.

The composition according to claim 1 or 2 further comprising bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 9.

The composition according to claim 1 or 2 further comprising bacteria comprising a 16S rDNA
sequence having at least 98.7% sequence identity with a nucleic acid sequence according to
SEQ ID NO: 10.

The composition according to any preceding claim wherein said composition is formulated for

oral or rectal administration.
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23.

24.

25.

26.

27.

28.

. The composition according to claim 10 wherein said composition is in the form of a capsule,

tablet, gel or liquid.

The composition according to claim 11 wherein said composition is encapsulated in an enteric
coating.

The composition according to any preceding claim, wherein the composition comprises live,
attenuated or killed bacteria.

The composition according to any preceding claim, wherein the composition comprises bacterial
spores.

The composition according to any of claims 1 to 14, wherein the composition is substantially
free of bacterial spores.

The composition according to any preceding claim, wherein the composition comprises bacterial
strains that originate from one or more human donor.

The composition according to any preceding claim, wherein the bacteria are lyophilized.

The composition according to any preceding claim, wherein the composition comprises at least
about 1x103 to 1x10' CFU of bacteria.

A pharmaceutical composition comprising a composition of any of claims 1 to 18 and a
pharmaceutical carrier.

A composition according to any of claims 1 to 18 or a pharmaceutical composition of claim 19
for use in the treatment of disease.

A composition according to any of claims 1 to 18 or a pharmaceutical composition of claim 19
for use in the treatment of ulcerative colitis or Crohn’s disease.

A method for treating ulcerative colitis or Crohn’s disease comprising administering composition
according to any of claims 1 to 19 or a pharmaceutical composition of claim 19 to a subject.
The method according to claim 22, wherein the composition or pharmaceutical composition is
administered by oral administration or rectal administration.

The method according to claim 22 or 23 wherein the composition or pharmaceutical composition
is administered prior, concurrently or after treatment with another treatment for ulcerative colitis
or Crohn’s disease.

A kit comprising a composition according to any of claims 1 to 18 or a pharmaceutical
composition of claim 19.

A kit comprising:

means to detect a bacterium having a 16S rDNA sequence that has at least 97%, e.g. 98.7%
sequence identity to a polynucleotide sequence selected from SEQ ID NOs 1 to SEQ ID NO.
25;

and optionally instructions for use.

A food product or a vaccine comprising the composition of any of claims 1 to 18 or a
pharmaceutical composition of claim 19.

A method for identifying a faecal donor comprising assessing a faecal sample of a subject for

the presence of one or more bacteria having a 16S rDNA selected from one of SEQ IDs NO. 1
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to 25; identifying the faecal donor based on the presence and/or abundance of one or more
bacteria having a 16S rDNA selected from one of SEQ IDs NO. 1 to 25.

29. The use of one or more bacteria having a 16S rDNA selected from one of SEQ IDs NO. 1 to 25
in a method for identifying a donor for FMT therapy.

30. A method for treating a faecal transplant prior to administration to a subject comprising
supplementing the faecal transplant with one or more bacteria having a 16S rDNA selected from
one or more of SEQ IDs NO. 1 to 25.

31. A composition comprising a bacterium selected from one or more bacteria as shown in Table 1.
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