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RESEARCH PROPOSAL 

[bookmark: OLE_LINK106]Research title
[bookmark: OLE_LINK88][bookmark: OLE_LINK90][bookmark: OLE_LINK103]Identification and characterization of microbiota-driven single-nucleotide-variant associated with probiotic adaptation in irritable bowel syndrome 

Brief summary
..

Thesis proposal/ Research Background/ Brief Background and Aims：
· Irritable Bowel Syndrome (IBS) has a very high prevalence (1, 2).
· [bookmark: OLE_LINK92]The subclasses of IBS include IBS with predominant constipation (IBS-C), IBS with predominant diarrhea (IBS-D), IBS with mixed bowel habits (IBS-M) and unclassified IBS (IBS-U)(2) 	Comment by Yan Zhang: ·      （IBS亚型包括便秘型 IBS (IBS-C)、腹泻型 IBS (IBS-D)、混合排便习惯型 IBS (IBS-M) 和未分类的 IBS (IBS-U)。）

· However, even if the drug targets the main abnormal bowel habit, its efficacy is limited.

· [bookmark: OLE_LINK107]With the expansion of microbiome genomic databases, a large number of studies have shown that intestinal microbes imbalance plays a key role in its occurrence and development.
· IBS patients shows decreased diversity of intestinal microbes, with loss of beneficial bacteria and increase of pathogenic bacteria, which related to the severity of symptoms(3, 4).
· [bookmark: OLE_LINK100]Probiotics is a treatment option for IBS(5, 6).
· [bookmark: OLE_LINK105]Heterogeneity was found in the probiotics treatment on IBS. Studies have shown that this may be caused using different strains, different strain combinations, and different doses. However, the underlying mechanism causing this difference is still unclear, which has become the main bottleneck for precise probiotic intervention (7)

· In recent years, probiotics were found that they do not exist in a static state in the host intestine but will undergo rapid genetic adaptive changes under specific environmental pressures, especially single nucleotide variants (SNVs). Studies have shown that the intestinal microbes structure and ecological pressure of the host intestine are the main factors driving probiotics to produce these genetic variations (8).
· During the development of IBS, whether the indigenous intestinal microbes have a unique impact on the probiotics evolution in the IBS remains unclear. 
· Thus, a more thorough understanding of microecological-evolutionary interaction process in IBS is critical to provide a mechanistic basis for the development of environmentally adapted or symbiotic probiotics and improving therapeutic efficacy.
· This research proposal aims to set up a comprehensive dataset of microbiota driven SNVs patterns associated with probiotic adaptation and build on our knowledge of the roles of probiotic evolution in the IBS. 

Aims：
-

Methodology
1) [bookmark: OLE_LINK98][bookmark: OLE_LINK93]Identification and characterization of SNV associated with probiotic adaptation in IBS: 
· Database to explore the raw metagenomic data
· [bookmark: OLE_LINK94]Establishment of IBS mice/different subclass of IBS patient (IBS-C, IBS-D, IBS-M and IBS-U) compared to health mice/patients.
· Probiotic treatment will be given every day for a period (eg. 28days) (such as Lactobacillus delbruekii and Lactobacillus fermentum(9), Bacillus coagulans and Lactobacillus acidophilus(10)）
· Fecal sample will be collected on day 0, day 3, 7, 14, 21 and 28.
· [bookmark: OLE_LINK108]16S rRNA sequencing/microbial metagenomic sequencing/2bRAD-M sequencing for microbiome will be used to identify the significantly different microbiota in faeces from probiotics-treated health and IBS patient/mice;  
· MIDAS/ inStrain will be performed to assess the SNVs to establish the SNV temporal trajectory of probiotic evolution in the host intestine;
· Bioinformatics…

2) Assess the characterization of evolute probiotics in IBS:
· Isolate the evolute probiotics, compared to the original probiotics;
· Survival rate will be compared by culturing in fecal culture medium of IBS patients 
· Adhesion will be measured using mouse intestinal colonization model;
· [bookmark: OLE_LINK96][bookmark: OLE_LINK104]Anti-stress ability be explored by bile salts, pH.
3) Assess the function of evolute probiotics in IBS:
· IBS mice will be orally gavaged the evolute probiotics or original probiotics, measure the symptoms change of IBS mice (such as constipation/Diarrhea score).
· Long-term heredity will be measured by assessing the SNVs at longer time point such as 6months;

Timeline
First year:
· Background research and writing a literature review about the topic. 
· Learning the techniques that will be used in the project, including SNVs analysis, 2bRAD-M sequencing. 
· Experiments exploring the SNV associated with probiotic adaptation will begin. 
Second year:
· [bookmark: OLE_LINK99]This year will focus on assessing SNV associated with probiotic adaptation. 
· Experiments exploring the function of evolute probiotics in IBS will start. 
Third year:
· Studying SNV associated with probiotic adaptation in IBS will be completed and this year will be focused on assessing the function of evolute probiotics.
Fourth year:
· Finishing the thesis and publishing the work. Finishing the PhD
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