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Abstract

Yang Yifan. Preliminary Isolation and Molecular Identification of Gut
Microbiota in Mice with Enteritis. Manuscript.

Qualification thesis, specialty 162 "Biotechnology and Bioengineering". Kyiv
national university of technologies and design, Kyiv, 2025.

Gastrointestinal flora imbalance is closely related to the occurrence and
development of enteritis. However, the specific mechanism still requires in-depth study.
In this research, a mouse model of enteritis induced by rhubarb was constructed.
Selective media (EC, BPRMB, BS, LBS, EMB) were used to isolate the intestinal flora,
and 16S rRNA gene sequencing technology was employed for molecular identification.
The aim was to preliminarily analyze the structural characteristics of the intestinal flora
under enteritis conditions. The experimental results showed that compared with the
healthy control group, the diversity of the intestinal flora in enteritis mice was
significantly reduced, the abundance of opportunistic pathogens (Escherichia coli) was
significantly increased, while the proportion of potential probiotics (lactic acid bacteria)
in the flora decreased. This study confirmed that the intestinal flora structure of enteritis
mice was significantly different from that of the healthy state. Its separation and
identification provided experimental basis and strain resources for subsequent
exploration of the function of intestinal flora in enteritis and targeted intervention. The
study also found that the intervention of Six God Flour could partially reverse the flora
disorder and accelerate the proliferation of beneficial bacteria such as bifidobacteria.

Key words: Enteritis; Intestinal flora; Isolation and culture; 16SrRNA gene

sequencing; Mouse model
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INTRODUCTION

This study aims to construct a mouse model of intestinal inflammation induced by
rhubarb, isolate intestinal flora using selective culture media, and conduct molecular
identification through DNA 16S gene sequencing technology. The objective is to
preliminarily analyze the structural characteristics of intestinal flora under intestinal
inflammation conditions, providing experimental evidence and bacterial resources for
revealing the function of intestinal flora in intestinal inflammation and targeted

intervention.



Chapter |

LITERATURE REVIEW

1.1 OVERVIEW AND PROGRESS OF RESEARCH ON INTESTINAL FLORA
IN MICE

1.1.1 OVERVIEW

In view of the high similarity between itself and human intestinal flora, clear
genetic background and convenient experimental operation, mice have become the core
model animals in intestinal flora research. The high editability of mouse genome
provides accurate means for analyzing the interaction mechanism between flora and
host, such as verifying the function of specific strains by means of single bacteria
colonization experiment *. Its short breeding cycle and intestinal physiological
characteristics are very similar to human beings, which is convenient to simulate the
pathological process of diseases™ related to intestinal flora imbalance®. Standardized
feeding conditions and controllable flora intervention measures can effectively
eliminate the interference of environmental variables, ensure that the experiment can be
repeated, and combine multi-omics technology with sterile mouse model to carry out
work, researchers have revealed the intestinal flora of the host immune and metabolic
regulation of the key pathways, further tamping the mouse in the intestinal

microecology research irreplaceable position



1.1.2 RESEARCH STATUS

Intestinal flora plays a key role in maintaining the physiological balance of the
host. Intestinal flora belongs to a very complex microbial community in animals. If the
homeostasis of the flora is destroyed, it may induce the defects of the host's
physiological development, immune abnormalities and abnormal nutritional
metabolism®, and also play a role in maintaining the intestinal barrier function,
although through the combination of traditional culture methods and emerging omics
techniques®, researchers have reached a breakthrough understanding of the diversity of
flora and its functions, but there are still obvious gaps in the existing knowledge system.
It has been found that the imbalance of intestinal flora is closely related to the
occurrence and development of many diseases, including obesity, diabetes,
cardiovascular disease and intestinal related diseases. Enteritis is a 1 common intestinal
disease®®, which greatly affects the health and quality of life of the host, and its
pathogenesis is complex, In addition to factors such as heredity and environment, the
change of intestinal flora plays a key role in the initiation, development and prognosis
of enteritis. The incidence of ulcerative colitis (UC)® continues to rise in the world. The
expression levels of PPARy mRNA and protein in the colon of UC patients are
significantly reduced. The expression of nitric oxide synthase 2(NOS2) and inducible
nitric oxide synthase (iNOS) in the colonic epithelium of mice deficient in PPARY is
significantly increased®, resulting in a significant increase in nitrate level in colonic
mucosa’. This further causes the rapid abnormal proliferation of Enterobacteriaceae,
blocks the growth of probiotics, and finally causes the imbalance of intestinal flora,
which conveys that future research should focus on building a collaborative innovation
model of culture omics and multi-omics technology®, so as to promote the continuous
expansion of microbial resource library and the deep breakthrough of functional
decoding, further explore the intestinal flora of enteritis mice, and help to uncover the

microbial mechanism of enteritis, it provides new ideas and targets for the prevention,



10
diagnosis and treatment of enteritis, which has important theoretical and practical

significance.

Early studies on intestinal flora mainly rely on the traditional means of microbial
culture, using the separation, culture and identification of intestinal microorganisms,
began to know the composition and structure of intestinal flora, but the traditional
culture method has some limitations, many intestinal microorganisms can not carry out
in vitro culture, resulting in insufficient cognition of intestinal flora. With the rise of
modern molecular biology techniques such as high-throughput sequencing technology,
metagenomics and metabonomics, the study of intestinal flora has entered a new stage®
it can carry out comprehensive and systematic research and analysis on intestinal flora,
which reflects the diversity and complexity of intestinal flora; metagenomics can deeply
analyze the gene function and metabolic pathway of intestinal flora; metabonomics can
further grasp the interaction between intestinal flora and host by analyzing the
metabolites of intestinal flora®, The adoption of these technologies has greatly
promoted the development of intestinal flora research, to make people's understanding

of intestinal flora further in-depth and comprehensive.

1.2 RESEARCH PROGRESS ON THE RELATIONSHIP BETWEEN
ENTERITIS AND INTESTINAL FLORA

Many studies have shown that the intestinal flora of enteritis patients or enteritis
animal models has obvious imbalance. From the perspective of flora composition, the
number of beneficial bacteria such as Bifidobacterium and Lactobacillus has decreased,
while the number of harmful bacteria such as Escherichia coli and Enterobacter has
been increasing®. The adjustment of the flora structure may destroy the balance of
intestinal microecology and affect the normal physiological activities of the intestinal
tract, thus causing the production and development of intestinal inflammation. Intestinal

flora imbalance may also affect the intestinal immune function, metabolic function and
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intestinal barrier function and other ways to participate in the pathological process of

enteritis, intestinal flora produced by short chain fatty acids and other metabolites®, Play
the effect of regulating intestinal immunity and maintaining intestinal barrier function.
If flora imbalance occurs, the production of short-chain fatty acids will decrease, which
may cause intestinal immune function disorder and intestinal barrier function damage,
leading to further aggravation of enteritis symptoms®®.. There is a complex interaction
between intestinal flora and host immune system. Flora imbalance may cause abnormal

immune response and further escalate intestinal inflammation.

1.3 CONSTRUCTION AND MANAGEMENT OF MOUSE MODEL OF
ENTERITIS

1.3.1 TRADITIONAL CHINESE MEDICINE "RHUBARB" TO BUILD A
MOUSE MODEL OF ENTERITIS

Rhubarb (Rheum palmatum L.) has long been famous for its purging, clearing
away heat and detoxifying effects, and occupies a key position in the 1 law enforcement
of traditional Chinese medicine’. Modern pharmacological research shows that there are
anthraquinone compounds in rhubarb, and its purging effect is mainly caused by
stimulating intestinal smooth muscle contraction and increasing secretion, thus inducing
diarrhea and mucosal damage immediately®, it is modelled on the partial pathological
characterization of inflammatory bowel disease. In the study of network pharmacology
combined with in vivo experiments, the researchers further verified by DSS model that
the combination of rhubarb and Coptis chinensis can synergistically regulate
inflammation-related pathways such as MAPK®, indicating that it not only has laxative
effect, but also can activate mucosal immune response. From the perspective of
microecology, the administration of rhubarb can significantly change the structure of
intestinal flora, mainly showing that the abundance of Bacteroides and Clostridium
decreased, however, the number of Firmwall bacteria is increasing, resulting in a

decrease in the output of short-chain fatty acids (SCFASs) °, resulting in a weakening of
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the nutritional support and barrier repair function of the intestinal mucosa®, thereby

exacerbating the process of inflammation. Rhubarb-induced pH changes coupled with
mucus layer disruption can lead to downregulation of tight junction proteins (like ZO-1,
Occludin) in intestinal epithelial cells®, aggravating abnormal permeability and
inflammatory cell infiltration, rhubarb presents a direct chemical purging effect, and
with the help of multiple mechanisms such as slime, microecological imbalance and
immune activation, a reproducible mouse model of enteritis with obvious pathological
characteristics is jointly created, which provides a different perspective for the

mechanism research of inflammatory bowel disease and the screening of new drugs.

1.3.2 "'Six Divine Comedy"* for the treatment of enteritis in mice

As a classic traditional Chinese medicine prescription of "eliminating food and
guiding stagnation™, Liushenqu is mainly composed of elements such as Shenqu, malt,
radish seed, hawthorn, etc. This medicine can traditionally help digestion and relieve
diarrhea in stomach®. Current research shows that fermented Liushenqu is rich in
various digestive enzymes and beneficial microbial metabolites, which can improve
intestinal digestion ability, promote flora balance, and help reduce intestinal disorder of
food accumulation type. During the related animal experiments, Zhang Hongling and
other members of the research group found that after feeding Liushenqu mice, the
contents of gastrin and cholinesterase in serum increased significantly, and the content
of nitric oxide (NO) in serum decreased®, suggesting that Liushenqu not only promoted
gastrointestinal motility, but also protected mucosa by inhibiting NO-mediated
inflammatory pathway'. In the model of enteritis, the use of Liushenqu intervention can
improve the disease activity index, reduce the degree of diarrhea and reduce the
bleeding phenomenon that can be seen by the naked eye, which is closely related to its
regulation of intestinal flora and help epithelial repair. A study with the help of
metagenomic analysis showed that after the treatment of Liushenqu®, the abundance of

most bifidobacteria and lactobacillus increased, while the abundance of prexella and
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streptococcus decreased significantly, telomerase activity and mucus secretion levels

have been improved, confirming the existence of two-way regulation of intestinal
microecology. Active ingredients such as hawthorn polyphenols and enzymatic
hydrolysates of Divine Comedy can reduce the expression of pro-inflammatory factors

such as TNF-« and IL-6 and can also up-regulate the expression of anti-

inflammatory factors such as IL-10, and inhibit intestinal mucosal inflammatory
response at the molecular level. As a representative prescription of "digestion and
stagnation”, Liushen Comedy not only has a reliable basis for improving gastrointestinal
motility and improving symptoms of food accumulation, but also regulates anti-
inflammatory flora, it provides a variety of theoretical reference for the treatment of

mouse model of enteritis.

1.4 ISOLATION OF INTESTINAL FLORA

1.4.1 TRADITIONAL CULTURE SEPARATION

The traditional culture separation takes the microbial separation technology based
on dilution and coating as the classical culture method. Its main operation is to inoculate
the continuous dilution sample suspension on the surface of the solidified matrix®
(generally using agar system. For special strains, different solid agents such as gellan
gum or agarose can be selected®®. Gellan gum relies on high transparency (light
transmittance> 95%) and thermal stability (gel temperature 35 - 50 °C), it has become
the preferred carrier for strict visualization and separation of anaerobic bacteria, and
agarose with low electroosmotic characteristics (electroosmotic value &le; 0.13) is more
suitable for subsequent molecular biological detection. At the level of target flora
enrichment®, researchers generally adopt multi-dimensional optimization methods:
during nutrition supply, the adjustment of physical parameters involves the adjustment
of temperature gradient (25 - 42 °C), pH value (pH 5.0 - 8.5) and the control of gas
atmosphere by means of simulating host microenvironment, at the same time, it is

combined with selective inhibitors (such as 50 &mu;g/mL vancomycin to inhibit gram-



14
positive bacteria) and growth cofactors (0.1mM heme, 5 &mu;g/mL vitamin K3) to

work together. Some research teams have innovatively integrated multi-omics
technologies and successfully increased the pool of culturable species in human
intestinal tract from 487 to 1057 by combining rapid identification of MALDI-TOF
MS*(sample mass spectrometry detection time is less than 10 minutes) and 16S rRNA
gene barcode verification by establishing a standardized culture omics system
containing 212 kinds of culture media, the newly discovered strains accounted for 61%
of the total”®. Despite a spate of new single-cell sorting techniques, the gradient dilution
method*?with the advantages of universal application of its equipment (only requiring
ultra-clean table and incubator), cost control and customization of the scheme
(supporting personalized additive combination), it is still the basic separation method
for clinical microbiome research. However, due to in vitro culture conditions and the
complexity of symbiotic bacteria interaction network, about 70% of intestinal

microorganisms are still in a "non-culturable™ situation.

1.4.2 MOLECULAR BIOLOGY SEPARATION

Metagenomics (Metagenomics), also known as microbial environmental genomics,
directly extracts all microbial DNA from environmental samples and constructs a
metagenomic library to analyze the species diversity and functional diversity of
environmental samples in terms of species and gene function'®, molecular biology
separation uses metagenome-assisted targeted separation strategy’®. After targeting the
target bacteria by high-throughput sequencing of 16S rRNA gene, specific labeling is
implemented by coupling fluorescence activated cell sorting (FACS) technology, and
living bacteria are separated by flow cytometry. Its separation efficiency is 3 - 5 times
higher than that of traditional methods. It is worth noting that microfluidic chip
technology developed in recent years™ by constructing the intestinal bionic

microenvironment, the dynamic capture and culture of strict anaerobic bacteria were
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achieved at the single cell level, which provided a new template for breaking the

technical bottleneck of intestinal flora separation.

1.5 IDENTIFICATION TECHNOLOGY OF INTESTINAL FLORA

1.5.1 WHOLE GENOME SEQUENCING

Whole Genome Sequencing (WGS) provides a highly sensitive analysis method
for intestinal flora research by analyzing the complete gene content of microbial
community. Unlike targeted sequencing technology, WGS can include the whole
genome sequence of bacteria, archaea and fungi, while presenting the diversity of
functional genes (such as metabolic pathways, antibiotic resistance genes) and non-
coding regulatory elements. Using the strategy of shotgun sequencing® and the
cooperation of Illumina NovaSeq or Oxford Nanopore platform, researchers can
reconstruct almost complete microbial genome sketches from metagenome samples.
Relying on the binning algorithm of deep learning, the identification efficiency of low
abundance strains in complex samples is obviously improved. WGS is hindered by its
high demand for computing resources and high sequencing cost, which hinders its
popularization in large cohort studies, in the future, we can rely on high technology and

algorithm optimization to further reduce the threshold of analysis.

1.5.2 16S rRNA GENE AMPLICON SEQUENCING

The precise identification technology system of intestinal flora has been advanced
from the traditional phenotype analysis to the intelligent identification system combined
with multi-omics. The traditional identification mostly relies on the morphological
observation of selective medium combined with biochemical reaction detection, but its
discrimination ability can only reach the genus level. The 16SrRNA gene amplicon

sequencing is based on the highly conservative characteristic of bacterial ribosomal



16
RNA gene °, and the variable region (such as V3-V4 or V4-V5) is amplified by PCR,

in this way, high-throughput detection of flora composition is achieved '°. However, its
classification resolution is generally limited to the level of bacterial genera and above,
and it is difficult to achieve accurate discrimination at the species level or subspecies
level. This technology uses platforms such as Illumina MiSeq to sequence amplified
products, and analyzes the differences in microbial diversity between samples by
clustering the classification units (OTUs) *® or amplified sequence variants (ASVs) *'.
This technique shows significant advantages in the preliminary screening of pre-culture
samples, especially the rapid analysis of complex microbial communities. Compared
with whole genome sequencing, its cost-effectiveness performance is better. It can be
applied to large-scale clinical cohort or ecological studies. Primer selection bias may
make the amplification efficiency of specific flora worse, and the resolution is mostly
limited to the genus level. This gene sequence has 10 conserved domains and 9
hypervariable regions *’, and the conserved regions can provide anchor sites for primer
design. The differences in nucleotides in the hypervariable regions are molecular
markers for species identification. Universal primers are designed with reference to the
conserved regions for targeted amplification. After high-throughput sequencing is
implemented, the sequence data are matched with standard databases such as

19 in order to

Greengenes and SILVA by using bioinformatics analysis procedures
determine the classification of microorganisms, the species annotation approach based
on machine learning (such as the 2-feature-classifier plug-in in QIIME 2%)
significantly improves the accuracy of classification, but it still has to be combined with

functional prediction tools to indirectly calculate metabolic potential.

1.5.3 MALDI-TOF MASS SPECTROMETRY

Matrix-assisted laser desorption ionization time-of-flight mass spectrometry
(MALDI-TOF MS) achieves the rapid identification of intestinal flora by detecting the

21

specific protein fingerprint of microorganisms Compared with traditional

biochemical identification methods, this technology can complete the identification of
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strains in a few minutes without setting up pre-culture links, which is a rapid

identification technology relying on the characteristics of proteome, MALDI-TOF MS
overcomes the time bottleneck of traditional phenotypic analysis (such as biochemical
reaction identification) ?* and can reduce the microbial identification process from days
to minutes, while significantly reducing costs. Its core principle is to realize accurate
identification of strain level by detecting characteristic polypeptide spectrum of
microorganisms®. The technology can realize sub-microgram detection sensitivity,
generate specific fingerprint with only a small amount of pure culture, realize peak map
feature matching by constructing standardized database (such as Bruker MBT Smart)*,
and MALDI-TOF MS has an accuracy rate of over 90% in identifying common
intestinal bacteria. However, its limitation is that it has limited ability to identify rare
bacteria or unincluded strains, and it is difficult to identify highly homologous related
species” Researchers analyzed five different types of diarrheagenic Escherichia coli
(EAEC, ETEC, EIEC, EHEC, EPEC) with the help of MALDI-TOF technology, and
found specific biomarker peaks®. The latest research has gradually improved the
sensitivity of low abundance bacteria detection in complex samples with the help of
liquid chromatography (LC-MALDI) and artificial intelligence-assisted peak map
analysis™, and may promote its application in precision medicine. With the continuous
expansion of intestinal microbial reference database, this technology has the potential to
become the core identification platform for large-scale microbial isolation and culture

experiments.

1.6 RESEARCH PURPOSE AND SIGNIFICANCE

The goal of this study is to carry out preliminary isolation and molecular
identification of intestinal flora in mice with enteritis, analyze the composition and
structural characteristics of intestinal flora in mice with enteritis, and study the
relationship between intestinal flora and the onset and development of enteritis, for
example, 16SrRNA gene sequencing and other means to carry out molecular

identification of isolated flora® finally, the results of isolation and identification were
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analyzed to explore the change trend of intestinal flora in mice with enteritis and its

association with enteritis.

Summary of the chapter |

This study focused on the intestinal microbiota of mice with enteritis, using mice
as the core model organism (as they have a high similarity to the human intestinal
microbiota, clear genetic background, and are easy to handle). The enteritis model was
constructed by inducing with rhubarb, and the microbiota was isolated using selective
media such as EC and BPRMB. Molecular identification was carried out using
techniques such as 16S rRNA gene sequencing. The study found that the diversity of the
microbiota in mice with enteritis decreased, the abundance of pathogenic bacteria such
as Escherichia coli increased, and the proportion of probiotic bacteria such as
Lactobacillus decreased. The intervention of Six God Flax could partially reverse the
microbiota disorder. At the same time, the microbiota was isolated using traditional
culture and molecular biology methods, and identified using techniques such as whole
genome sequencing, 16S rRNA gene amplification sequencing, and MALDI-TOF mass
spectrometry. The aim was to analyze the structural characteristics of the intestinal
microbiota under enteritis conditions, and to provide experimental basis and bacterial
strain resources for revealing the function of the microbiota in enteritis and targeted

intervention
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Chapter |1

OBJECT, PURPOSE, AND METHODS OF THE STUDY

2.1 EXPERIMENTAL MATERIALS AND INSTRUMENTS

2.1.1 MAIN MATERIALS

several mice

2.1.2 EXPERIMENTAL REAGENTS AND INSTRUMENTS

PCR instrument (ABI), electrophoresis instrument (Beijing 61 Instrument Factory),
centrifuge (Eppendorf), agarose (Sun Horse), water bath pot (Shanghai Jinghong
Experimental Equipment Co., Ltd.), clean bench (Shanghai Jinghong Experimental
Equipment Co., Ltd.), biochemical incubator (Beijing 61 Instrument), 9cm-10cm

diameter glass petri dish, applicator, pipette, bacterial genomic DNA extraction kit

2.2 EXPERIMENTAL STEPS

2.2.1 CONSTRUCTION OF ANIMAL MODEL BY FEEDING CHINESE
MEDICINE "RHUBARB" FEED

Establishment of a mouse model of enteritis by feeding mice with traditional
Chinese medicine "rhubarb"
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2.2.2 PREPARATION OF CULTURE MEDIUM FOR ISOLATION AND
IDENTIFICATION OF MOUSE INTESTINAL FLORA

(1) The medium required for the experiment is as follows:
EC Broth Medium:
Purpose: Used for the determination of fecal coliform and Escherichia coli.

Usage: Weigh 37.0g of this product, heat, stir, dissolve in 1000ml distilled water,
sub-pack into 16mm * 150mm test tubes with inverted fermentation tubes, 8ml per tube,

and autoclaved at 121 °C for 15 minutes for later use.

TableOmmo6ka! TexkeT yka3aHHOT0 cTHJISA B J0KYMeHTe oTcyTcTBYeT.-1EC Broth
Medium Composition and Content

EC Broth Medium Content g/L
Tryptone 20.0
Lactose 5.0
Sodium chloride 5.0
dipotassium hydrogen

4.0
phosphate
potassium dihydrogen

1.5
phosphate
No. 3 bile salt 1.5
pH 6.9+0.1

Bacteroides fragilis activation medium broth
Product use: For Bacteroides fragilis activation culture.

Product usage: weigh 29.4g of this product, heat and dissolve it in 1000ml distilled

water, sub-package, autoclaved at 121 “C for 15min, and set aside.

TableOmuoka! Texcr yka3aHHOTO CTUJIS B IOKyMeHTe OTCYTCTBYeT.-1Bacteroides
fragilis activation medium broth BPRMB medium composition and content
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Bacteroides fragilis activation | Content g/L
medium broth BPRMB liquid

meat infusion 10

cheese peptone 10

Yeast Cream 2

Sodium chloride 5.0
L-Cysteine monohydrate 0.5
Glucose 1.8
Magnesium sulfate heptahydrate | 0.12
calcium chloride dihydrate 0.05

Bifidobacterium BS medium
Product use: used for bifidobacterium isolation and culture.

Product usage: weigh 68.99g of this product, absorb Tween 80 1ml, heat, stir and
dissolve in 1000ml distilled water, autoclave at 116 °C for 30 minutes, cool to 50-55 °C,
pour into a sterile plate.

TableOmmo6ka! TekeT yka3aHHOTo cTHJIS B IOKYMeHTe oTcyTcTBYeT.-3CUlture
medium composition and content of Bifidobacterium BS

Bifidobacterium BS medium | Content g/L
Peptone 10
liver immersion powder 5
beef dipped powder 3
yeast dip powder 5.0
Tryptone 8
soluble starch 0.5
Sodium chloride 1
dipotassium hydrogen | 1
phosphate

potassium dihydrogen | 1
phosphate

Glucose 10
Ferrous sulfate heptahydrate | 0.01
manganese sulfate 0.005
L-Cysteine 0.5
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Bifidobacterium BS medium | Content g/L

Agar 20

pH 7.2+0.1
LBS agar

Product use: for lactic acid bacteria detection and isolation culture

Product usage: weigh 84.0g of this product, then absorb Tween 80 1ml and glacial
acetic acid 1.3ml, heat and stir and dissolve in 1000ml distilled water. use it on the same
day without autoclaving. Use the next day, need 118 “C autoclaving 15 minutes.

TableOmmoka! TekeT yka3aHHOTO cTHJISA B JOKYMeHTe oTcyTcTBYeT.-4LBS agar
medium composition and content

LBS agar Content g/L
yeast dip powder 5
Tryptone 10
potassium dihydrogen | 6
phosphate

Ferrous sulfate 0.034
Magnesium sulfate 0.575
Glucose 20
Sodium acetate 25
Ammonium citrate 2
manganese sulfate 0.12
Agar 15

pH 5.5+0.2

Eosin methylene blue agar (EMB)

Product use: Weak selective medium for the separation of intestinal pathogenic

bacteria, especially E. coli.

Product usage: weigh 37.4g of this product, dissolve it in 1000ml distilled water by
heating and stirring, pack it into triangular bottles, and sterilize it under high pressure at

121 °C for 15 minutes for later use.
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TableOmmoka! TexkeT yka3aHHOT0 cTHJIS B IOKYMEHTe 0TCYTCTBYeT.-5Composition
and content of eosin methylene blue agar medium

Eosin methylene Dblue agar | Content g/L
(EMB)

Peptone 10
Lactose 10
dipotassium hydrogen | 2
phosphate

Agar 15

Ehong 0.4
Meilan 0.065

pH 7.0+£0.2

(2) Configuration of culture medium
1. preparation of 100ml medium

TableOmmo6ka! TexkcT yka3aHHOT0 CTHIIS B IOKYMEHTe 0TCyTcTBYyeT.-6100ml
Medium Composition and Content of

Medium g/L Preparation of
100mL

EC Liquids 37.0 3.7

BPRMB 29.4 2.94

LIQUID

BS solid 68.9 6.89

LBS solid 84 8.4 Tween
80,1mL/L,
glacial  acetic
acid 1.3ml/L

EMB solid 37.4 3.74

2.According to the formula, after regular sterilization plate

Table Ommo6ka! Teker ykazaHHOTo CTHIISI B IOKYMeHTe oTcyTcTByeT.-7Number of
Configured Media

100ml medium 9cm Petri dish 25ml spread/piece
EC Liquids 20




100ml medium 9cm Petri dish 25ml spread/piece
BPRMB LIQUID 20
BS solid 20
LBS solid 20
EMB solid 20

24

3. Place the plate at 37 °C, incubate at constant temperature for 12-48h, detect

colony formation and turbidity in liquid culture medium, and visually inspect whether

the thallus grows.

FigureOmmoka! TekcT yka3aHHOTO CTHJIsSI B JOKYMeHTe oTcyTcTBYyeT.. lconfigured

2.2.3 ISOLATION AND CULTURE OF INTESTINAL MICROBES

media

After the experimental mice were intervened by drugs (rhubarb, etc.) for 10

consecutive days, anatomical sampling was carried out on the 11th day. The

experimental personnel wear sterile gloves in the biological safety cabinet. The specific

operation is as follows:

(1) Immediately after removing the mouse colon intact, the colon length (accurate

to 0.1mm) was measured and recorded using a precision vernier caliper. Then, the colon

is longitudinally dissected along the mesentery, and the pre-cooled sterile PBS buffer is

used for three pulsed washings, each with a volume of 5mL for 30 seconds. After the

surface moisture is removed by sterile filter paper, the colon is placed in a pre-weighed
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sterile petri dish, and 50-100mg of tissue sample is accurately weighed with a precision

electronic balance.

(2) Treatment of intestinal contents flora: Take intestinal contents, add 0.5mL
glycerol and store at 20 “C. According to 1mL/1g intestinal contents, add PBS, fully
homogenate and resuspend: centrifuge at 4000-5000rpm for 10s; Take 200ul of upper
liquid as mother liquor; Dilute 10 times according to 200ul mother liquor + 1800ul PBS
to 10-6 concentration gradient; Select 10-3,10-4,10-5,10-6 four concentration gradients,
mark 3/4/5/6 in the number, and coat the bacterial solution 150ul/plate; After 1h, put it
into a 37 “C biochemical incubator for constant temperature culture, and take photos to

record the colony formation after 12h.

(3) Coat flat plates, and do a parallel repeat for each flat plate, as shown in the

following table:

TableOmmoka! TexkeT yka3aHHOTo cTHJIS B JOKYMeHTe OTCyTcTBYeT.-2coated five
media plates-control and rhubarb-treated mice gut microbiota

Name  of
experiment | Medium | Name
al group
CK3 |CK4 |CK5 |CK6 |CK3 |CK4 |[CK5 |CK6
BP6.5 A A A A B B B B
CK3 |CK4 |CK5 |CK6 |CK3 |CK4 |CK5 |CK6
BS6.5 A A A A B B B B
CK

CK3 |CK4 |CK5 |CK6 |CK3 |CK4 |CK5 |CK6
EC6.5 A A A A B B B B

CK3 |CK4 |CK5 |CK6 |CK3 |CK4 |CK5 |CK6
EMB6.5 |A A A A B B B B
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Name  of
experiment | Medium | Name
al group
CK3 |CK4 |CK5 |CK6 |CK3 |CK4 |[CK5 |CK6
LBS6.5 |A A A A B B B B
DH3 |DH4 |DH5 |DH6 |DH3 |DH4 |DH5 |DHG6
BP6.5 A A A A B B B B
DH3 |DH4 |DH5 |DH6 |DH3 |DH4 |DH5 | DH6
BS6.5 A A A A B B B B
DH3 |DH4 |DH5 |DH6 |DH3 |DH4 |DH5 |DH6
DH EC6.5 A A A A B B B B
DH3 |DH4 |DH5 |DH6 |DH3 |DH4 |DH5 |DH6
EMB6.5 | A A A A B B B B
DH3 |DH4 |DH5 |DH6 |DH3 |DH4 |DH5 |DHG6
LBS6.5 |A A A A B B B B

Table Description: Capital letters of culture medium abbreviation; 6.5 means June

5, 2013; CK means blank control, normal saline group; DH means rhubarb treatment

group without drug treatment group; A and B are parallel repeat group.

2.2.4 ISOLATION, CULTURE AND IDENTIFICATION OF INTESTINAL

FLORA IN DRUG-TREATED MICE (LIUSHENQU DRUG TREATMENT)

The following table statistics are made for the delivered samples

Select typical values and take individual samples for testing, totaling 7 groups.
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TableOmmo6ka! TexkeT yka3aHHOTo CTHJIS B JOKYMEHTe OTCYTCTBYeT.-3 Sample

Number Statistics and Weights

Sample No. Weight of contents/g Sample No. Weight of contents/g

2.1 0.2 6.1 0.3

2.2 0.29 6.2 0.22

2.3 0.1 6.3 0.3
6.4 0.31

3.1 0.43 6.5 0.15

3.2 0.76

3.3 0.8 7.1 0.26

3.4 0.5 7.2 0.15

3.5 0.4 7.3 0.287

3.6 0.34 7.4 0.134

3.7 0.68 7.5 0.136

4.1 0.685 8.1 0.17

4.2 0.3 8.2 0.38

4.3 0.331 8.3 0.46

4.4 0.052 8.4 0.35

4.5 0.101

4.6 0.328

5.1 0.4

5.2 0.48

5.3 0.29

5.4 0.45

55 0.56

Take the required sample for dilution

TableOmmo6ka! TexkeT yka3aHHOT0 CTHJIS B IOKYMEHTE OTCYTCTBYyeT.-4Sample

Dilution
Sample Weight of Add /ul after Add PBS to dilute 20
No. contents/g PBS/ul centrifugation times/ul
2.1 0.2 400 50 950
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Sample Weight of Add /ul after Add PBS to dilute 20
No. contents/g PBS/ul centrifugation times/ul
3.1 0.43 860 50 950
4.3 0.331 662 50 950
5.1 0.4 800 50 950
6.1 0.3 600 50 950
7.1 0.26 520 50 950
8.4 0.35 700 50 950

After dilution, divided into two groups, A group to take 25ul coating plate; B group

to take 50ul coating.
medium preparation steps:

Prepare culture medium, 400ml culture medium, prepare and place at 121 °C

sterilize for 20min.

TableOmmo6ka! TexkeT yka3aHHOTO CTHJIS B JOKYMEHTE OTCYTCTBYeT.-
5Configuration 400ml Medium Composition and Content

Medium gL Prepare 400mL, Add
take/g
];g" dI;Iqulds 1370 14.8 49 agar powder
BPRMB Liquid
s Solid 29.4 11.8 49 agar powder
BS solid 68.9 27.6
Tween
80,1mL/L,400ul
LBS solid 84 33.6 Glacial acetic
acid
1.3ml/L,420ul
EMB solid 37.4 15.0

2.80 sets of glass petri dishes for regular and humid heat sterilization, 70 sets of

actual use and 10 sets of spare.




29
3. When the culture medium is cooled to a little hot, pour the plate, 20mL/plate,

and prepare 14 plates for each culture medium, totaling 14 X 5=70 plates.
(3) Sample dilution experiment steps:

1. Take samples from the corresponding marks of the freezing chamber at the
bottom of Haier refrigerator: 2.1, 3.1, 4.3, 5.1, 6.1, 7.1, 8.4 (actual marks 2-1...);

2. Place it at room temperature for 15min, and add PBS to the above table in the

sample without tube for dilution;

3. Mix well, centrifuge at 4000rpm for 30s, and add 50ul of supernatant into new

tubes respectively;
4. Add 450ul PBS to each tube to dilute, and finally obtain 500ul/tube;
5. Mark the plate as shown in the following table;

6. Group A takes 25ul coated plate; Group B takes 50ul coated plate;

7. Dry after coating, and culture in a 37 “C incubator for 48h;

2.2.5 BACTERIAL GENOMIC DNA EXTRACTION AND IDENTIFICATION

First, the whole genome of the pure culture strain was extracted by bacterial
genomic DNA extraction Kit, and the quality of the extracted DNA was identified by
agarose gel electrophoresis. Then the existing amplification primers were used for PCR
amplification, and then the PCR products were electrophoresed, and the samples with
clear target bands were selected for purification. The positive samples of PCR products
were sequenced, and the sequencing results were identified by bacterial classification
after sequence alignment. This part of the experiment was entrusted to a sequencing

company to analyze the successful sequencing results of the feedback.
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Summary of chapter Il

1. The animal model was constructed by feeding with the Chinese medicine
"Rhubarb" feed.

2. The intestinal microbiota of mice was isolated, cultured and identified. The
culture medium for EC broth, activated culture medium broth for Bacteroides fragilis,
Bifidobacterium BS medium, LBS agar, eosin-methylene blue agar, etc. were prepared

according to the formula and sterilized.

3. After intervention with rhubarb on mice, the intestines were dissected and
sampled. The intestinal contents were processed, the bacterial liquid was diluted and
spread on the culture medium plates. After cultivation, the formation of colonies was

observed.

4. The intestinal microbiota of mice was isolated and cultured and identified after
drug treatment (treatment with Six God Flour drug). The samples were diluted, the

culture medium was prepared, the plates were coated and cultivated.

5. The DNA of the pure culture strains was extracted, and PCR amplification,
electrophoresis, purification and sequencing were performed. The sequences were

compared for bacterial classification and identification.
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Chapter 111

EXPERIMENTAL PART

3.1 ISOLATION AND PURIFICATION OF BACTERIA

EC, BPRMB, BS, LBS and EMBS5 kinds of medium for aerobic isolation and
culture of intestinal flora. After 5 rounds of purification to pick a single colony of

different shape, color and size.

3.2 EXPERIMENTAL RESULTS OF MEDIUM CONTROL GROUP

12h-16h,37 “C culture plate did not appear any colonies, proving that the culture

medium and culture conditions are pollution-free, can carry out the next colony culture

experiment.

3.3 EXPERIMENTAL RESULTS OF INTESTINAL FLORA IN CONTROL
GROUP AND RHUBARB-TREATED MICE

FigureOmmoxka! TekcT yka3aHHOT0 cTHJIS B IOKYMeHTe oTcyTcTByeT..1 BP6.5 (left

8 culture media are CK group, right 8 culture media are DH group)
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FigureOmmoéxka! TekcT yka3aHHOTO CTHJIS B IOKYMeHTe OoTcyTcTBYeT.. 2BS6.5 (left

8 culture media are CK group, right 8 culture media are DH group)

Lececare

FigureOmmoka! TekcT yka3aHHOTo CTHIS B JOKyMeHTe oTcyTcTByeT.. 3EC6.5 (left

8 media for CK group, right 8 media for DH group)

Figure Ommoéka! TekcT yka3aHHOTO CTHJISA B IOKyMeHTe oTcyTcTByeT.EMB6.5.

4(left 8 culture medium for CK group, right 8 culture medium for DH group)
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FigureOmmoxka! TekceT yka3aHHOT0 CTHJIS B JOKYMeHTe oTCyTcTBYeT.. 5LBS6.5 (left

8 culture medium for CK group, right 8 culture medium for DH group)

3.4 ISOLATION, CULTURE AND IDENTIFICATION OF INTESTINAL
FLORA IN MICE (DRUG TREATMENT OF LIUSHENQU)

TableOmmo6ka! TexkeT yka3aHHOTO CTHJIS B JOKYMEHTe 0TCYTCTBYeT.-60f Liushenqu
drug treatment of enteritis in mice intestinal flora culture medium flora identification

B Parallel
repea’F Medium Name and Results
experimental
group
2.1A [3.1A |43A |51A |6.1A |7.1A [8.4A
positiv | Less positi
e viable ve
miscel | bacter bacter
BP laneou | ia ia
S air or
Bacter | bubbl fungi
ia/Fun | e
A gi
2.1A |3.1A |43A |51A |6.1A |7.1A |84A
Bud | bacillu| Not | Unkn bacill
BS :
Spori |s clear |own us
um Mold
21A [3.1A |43A |51A |6.1A |7.1A [8.4A
air
EC bubbl
e
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B Parallel
repeat

Name and Results

. Medium
experimental
group
three
Kinds
of
bacter
ia
2.1A [3.1A |43A |51A |6.1A |7.1A |84A
The air
hollo bubbl
W is e
EMB Bubbl three
e Kinds
of
bacter
ia
2.1A [3.1A |43A |51A |6.1A |7.1A |84A
LBS
21B [3.1B |43B |51B |6.1B |7.1B |8.4B
a positi | bacill bacill
variet |ve us us
BP y  of | bacter
bacteri | ia
a
21B [3.1B |43B |51B |6.1B |7.1B |8.4B
B BS bacillu
S
21B [3.1B |4.3B |5.1B |6.1B |7.1B |8.4B
Count
EC less
small
colon
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B Parallel
repeat

Name and Results

. Medium
experimental
group

21B |3.1B [43B |51B |6.1B |7.1B |8.4B
Hollo | air Fungi

A bubbl two

EMB Bubbl |e Kinds

e Small of
bacter bacter

ia ia

21B |3.1B [43B |51B |6.1B |7.1B |8.4B

positi

ve
LBS bacter

ia

or

fungi

| V. <

, 2
\\J \\».,.@/ ®

Figure Ommo6xka! TekcT yKa3aHHOro CTHIIS B JOKYMeHTe OTCyTcTBYeT..6 BP group
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Figure Ommoxka! TexkcT yka3aHHOTO CTHIIS B IOKYMeHTe oTcyTcTBYeT..7 EC

medium.
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Figure Ommoxka! TekcT yka3aHHOTO CTHIIS B IOKYMeHTe oTcyTcTByeT..9 LBS

medium.

417y

grune
9ty

v]'[h w2

Figure Ommo6xka! TekcT yka3aHHOTO CTHIIA B IOKyMeHTe oTcyTcTBYyeT..10 EMB

medium.

3.5 BACTERIAL DNA 16S SEQUENCING RESULTS

Ribosomal DNA 16S sequencing was performed on one of the isolated bacteria.

The sequence is as follows:

TGGGGGTGCCTAATACATGCAAGTCGTACGCACTGGCCCAACTGATTGAT
GGTGCTTGCACCTGATTGACGATGGATTACCAGTGAGTGGCGGACGGGTGAG
TAACACGTAGGTAACCTGCCCCGGAGCGGGGGATAACATTTGGAAACAGATG
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CTAATACCGCATAACAACAAAAGCCACATGGCTTTTGTTTGAAAGATGGCTTT
GGCTATCACTCTGGGATGGACCTGCGGTGCATTAGCTAGTTGGTAAGGTAACG
GCTTACCAAGGCGATGATGCATAGCCGAGTTGAGAGACTGATCGGCCACAAT
GGAACTGAGACACGGTCCATACTCCTACGGGAGGCAGCACTAGGGAATCTTC
CACAATGGGCGCAAGCCTGATGGAGCAACACCGCGTGAGTGAAGAAGGGTT
TCGGCTCGTAAAGCTCTGTTGTTGGAGAAGAACGTGCGTGAGAGTAACTGTT
CACGCAGTGACGGTATCCAACCAGAAAGTCACGGCTAACTACGTGCCAGCA
GCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTAAAGC
GAGCGCAGGCGGTTGCTTAGGTCTGATGTGAAAGCCTTCGGCTTAACCGAAG
AAGTGCATCGGAAACCGGGCGACTTGAGTGCAGAAGAGGACAGTGGAACTC
CATGTGTAGCGGTGGAATGCGTAATATATGGAAGAACACCAGTGGCGAAGGC
GGCTGTCTGGTCTGCAACTGACACTGAGGCTCGAAAGCATGGGTAGCGAAC
AGGATTAGATACCCTGGTAGTCCATGCCGTATACGATGAGTGCTAGTGTTGGA
GGGTTTCCGCCCTTCACTGCCGGAGCTAACGCATTAAGCACTCCACCCTGGG
GAGTACGACCGCAAGGTTGAAACTCGAAGGAATTGACGGGGGCCCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCCAAAGCTACTCGAAAAACCTTACCAGG
ACTTGACATCTTGCGCTAACCTTAGAGATAAGGCGTCCCTTCGAGGACCCAAT
GACAGGTGGTGCATGGTTCCTCGTCAGCT

| 1

i

HJ iy M\ kil } W ‘

‘ ‘H ‘I’h

L li‘ | ‘i" L

Figure Ommoxka! TekeT yka3aHHOro CTHJIS B J0OKyMeHTe oTcyTcTByeT..11 peak of

bacterial ribosome DNA 16S sequencing sequencing
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Sequences producing significant alighments Download Selectcolumns ~ Show | 100V | @
select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewe
) B Max Total Query E Per.
Description Scientific Name Acc. Len
i - Score Score Cover value Ident = AEEESST
v v - v v
Limosilactobacillus reuteri strain 2010 Contig_30, whole genome shetgun sequence Limosilactobac... 1633 1633 86% 0.0 9880% 162381 NZ PUXG01000006.1
Limosilactobacillus reuteri strain 2010 Contig_14, whole genome shotgun sequence Limosilactobac... 1700 1700 90% 0.0 9855% 12155 NZ _PUXG01000022.1
Limosilactobacillus reuteri strain 2010 Contig_38, whole genome shotgun sequence Limosilactobac... 1838 1838 100% 0.0 97.93% 275247 NZ PUXG01000035.1
Limosilactobacillus agrestis strain WF-MT5-A scaffold71, whole genome shotgun sequence Limosilactobac... 1838 1838 100% 00 9785% 61844 NZ JACIVF010000071.1
Limosilactobacillus balticus strain BG-AF3-A scaffold23, whole genome shotgun sequence Limosilactobac... 1461 1461 80% 00 9766% 1355 NZ_JACIVH010000023.1

Limosilactobacillus agrestimuris strain DSM 106037 NODE_24_length_1331_cov_381.722488, wh...Limosilactobac... 1363 1363 76% 00 97.16% 1331 NZ_CALPCWO010000024.1

Limosilactobacillus albertensis strain L r3000 scaffold75, whole genome shotgun sequence Limosilactobac... 1766 1766 100% 00 9663% 50110 NZ_JACIVD010000075.1

Limosilactobacillus rudii strain STM3_1 scaffold3, whole genome shotgun sequence Limosilactobac... 1507 1507 86% 0.0 96.51% 972 NZ_JACIVB010000003.1

Limosilactobacillus urinaemulieris isolate Limosilactobacillus_urinaemulieris_DSM106190, whole g.. Limosilactobac... 1456 1456 83% 00 9650% 1419 NZ_CAKOBX010000019.1

Limosilactobacillus walteri strain M31 LR31_S1_L001_R1_001__paired__contig_62, whole genom...Limosilactobac... 1744 1744 100% 00 9634% 1780 NZ QORN01000062.1

Limosilactobacillus viscerum strain CIEM62 NODE_68_length_971_cov_3060.243848, whole gen... Limosilactobac... 1426 1426 82% 00 96.23% 971 NZ_CANDNWO010000068.1

Limosilactobacillus caccae strain Marseille-P3519T, whole genome shotgun sequence Limosilactobac... 1733 1733 100% 0.0 96.07% 909365 NZ _FTOY01000011.1
Limosilactobacillus frumenti strain L F145 chromosome, complete genome Limosilactobac... 1683 6711 100% 0.0 9531% 1752928 NZ_CP0445341
Limosilactobacillus portuensis strain L\VV1276_C155 chromosome, complete genome Limosilactobac... 1683 8411 100% 0.0 9523% 1928671 NZ _CP117296.1
Limosilactobacillus vaginalis strain AM_|L BS chromosome, complete genome Limosilactobac... 1677 8361 100% 0.0 9514% 1880369 NZ_CP1043991
Limosilactobacillus pontis strain LP475 chromosome, complete genome Limosilactobac... 1674 10015 100% 00 9514% 1714771 NZ CP045530.1

Limosilactobacillus avistercoris strain Sa3CUN2 NODE_48_length_1780_cov_958.480916, whole ... Limosilactobac... 1672 1672 100% 0.0 95.13% 1780 NZ JACSQWO010000048.1

Limosilactobacillus galli strain BC6G17 NODE_94_length_1476_cov_1288.130093,_whole genom... Limosilactobac... 1666 1666 100% 00 9504% 1476 NZ_CANCWEK010000094 1

Limosilactobacillus fastidiosus strain WF-MO7-1 scaffold16, whole genome shotgun sequence Limosilactobac... 1661 1661 100% 0.0 9494% 1701 NZ_JACIUZ010000016.1
Limosilactobacillus kribbianus sirain YH-lim2214 contigh9, whole genome shotgun sequence Limosilactobac... 1530 1530 93% 00 9457% 10453 NZ_JAOVYZ010000059.1
Limosilactobacillus oris strain AM_L B10 chromosome, complete genome Limosilactobac... 1616 8073 100% 0.0 9411% 2007883 NZ_CP1043981
Limosilactobacillus antri DSM 16041 SCAFFOLD1, whole genome shotgun sequence Limosilactobac... 1616 1616 100% 00 9411% 754183 NZ GG700732.1
[Lactobacillus] timeonensis strain Marseille-P3825, whole genome shotgun sequence [Lactobacillus] ... 1572 4712 100% 0.0 93.45% 1623765 NZ LT964761.1

Limosilactobacillus secaliphilus strain DSM 17896 NODE_2, whale genome shotgun sequence Limosilactobac... 1572 1572 100% 00 9338% 1631 NZ_JQBWO01000001.1
Limosilactobacillus caecicola strain DSM 110982 NODE_8_length_1715_cov_1695.676435, whole...Limosilactobac... 1561 1561 100% 00 9325% 1715 NZ_CALPCI010000008.1

Limosilactobacillus difficilis strain BHUE2 NODE_85_length_1705_cov_1263 985258, whole geno... Limosilactobac... 1550 1550 100% 0.0 9308% 1705 NZ_CANDNU010000085.1

Limosilactobacillus mucosae strain A1 chromosome, complete genome Limosilactobac... 1544 12303 100% 0.0 92.89% 2049443 NZ_CP058954 1

0000000000000 Q@@ Q

Limosilactobacillus alvi strain An810 An810_NODE_77_length_1742_cov_846.05, whole genome ... Limosilactobac... 1544 1544 100% 0.0 92.89% 1742 NZ JACJJQO10000077.1

FigureOmmoka! TekcT yka3aHHOTO CTHJIS B JOKYMEHTe OTCYTCTBYeT.. 7pairs of

sequence comparison results

The sequencing results were analyzed by BLAST, and more than 98% of the score
sequences were selected, which showed that the bacteria were most similar to
Lactobacillus reuteri (Lactobacillus reuteri), and were speculated to be subspecies of
Lactobacillus reuteri. It has been shown that this bacterium is a lactic acid bacterium
that occurs naturally in the intestinal tract of almost all mammals and is consistent with
experimental results. Lactobacillus reuteri has a strong adhesion ability to the intestinal
mucosa, which can improve the distribution of intestinal flora, antagonize the
colonization of harmful bacteria, and widely inhibit the growth of gram-positive
bacteria, gram-negative bacteria, yeast, fungi and pathogenic protozoa.
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Summary of chapter |11

1. The mouse intestinal microbiota was subjected to aerobic isolation and
cultivation using five different media. After five rounds of purification, different single
colonies were picked. The media and cultivation conditions were free from

contamination, allowing for the next step of experiments.

2. Experimental results of intestinal microbiota in the control group and the
rhubarb-treated mice group: Through image comparison, it was shown that the colony
formation on each medium was different between the rhubarb-treated group and the

control group, reflecting the differences in the intestinal microbiota.

3. Results of mouse intestinal microbiota isolation and cultivation and
identification (Six God Flour treatment). After Six God Flour treatment, the
identification results of the microbiota on different media showed that the abundance of
some beneficial bacteria increased, while that of harmful bacteria decreased, indicating

that Six God Flour has a regulatory effect on the intestinal microbiota.

4. Sequencing results of bacterial DNA 16S. The isolated bacteria were sequenced
using 16S, and BLAST analysis showed that they were most similar to Lactobacillus
reuteri. It was speculated to be a subspecies of this bacterium. This bacterium has a
strong ability to adhere to intestinal mucosa and can improve the distribution of

intestinal microbiota.
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CONCLUSION

In this study, a mouse model of enteritis was established by using the traditional
Chinese medicine "rhubarb", and 35 strains of culturable bacteria in the intestinal flora
were successfully isolated and identified, covering key groups such as Lactobacillus and
Enterococcus. The experiment showed that the isolation rate of Lactobacillus in the
enteritis group was 42% lower than that in the control group, but the proteobacteria with
potential proinflammatory properties were significantly increased, which 1 to the cross-
species similarity with the dysbacteriosis characteristics of patients with clinical
ulcerative colitis, so there may be a conservative pattern of dysbacteriosis in the

occurrence of enteritis.

However, there are still several limitations in this study: first, the traditional culture
method can only capture about 12% of intestinal microorganisms, and the functional
characteristics of a large number of uncultured bacteria have not been analyzed; in
addition, the current study has not yet established a direct causal relationship between

strains and enteritis phenotype.

In future research, from the perspective of translational medicine, the functional
strain library isolated in this study lays a resource base for the development of
intervention strategies targeting flora. With the progress of synthetic biology and
microbiome editing technology, the modular reconstruction of intestinal flora function
may be realized in the future, providing a full chain solution from "flora diagnosis™ to

"ecological treatment" for inflammatory bowel disease.

Summary of chapter IV

The study found that 35 cultivable bacteria were successfully isolated and
identified. The isolation rate of Lactobacillus in the ulcerative colitis group decreased,
while the proportion of Proteobacteria increased, which was similar to the

characteristics of microbial imbalance in clinical ulcerative colitis patients. There was a
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consistent pattern of microbial disorder. The traditional culture method could only

capture a limited number of intestinal microorganisms and did not establish a direct
causal relationship between the strains and the colitis phenotype. The functional strain
library isolated in this study laid the foundation for targeted microbial group
intervention strategies. In the future, by combining synthetic biology and microbial
group editing technologies, the functional modules of the intestinal microbiota can be

reconfigured, providing a complete solution for inflammatory bowel disease.
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