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Description: 
This dataset contains the underlying experimental data for a human intervention trial 
investigating the effects of commercial cellobiose, oligofructose P95, and maltodextrin 
(placebo) on the gut microbiome community, metabolite changes, and gastrointestinal 
habits.
The data supports the findings reported in the manuscript: 'Exploring the prebiotic potential of commercial cellobiose: a randomized, controlled trial'.  This study is also presented as Chapter 5 of the PhD thesis: 'Extraction  of cellobiose from spent coffee grounds and prebiotic potential of commercial cellobiose'.
Outcomes include:
· Gut microbiome profiling using Quantitative Microbiome Profiling (QMP) (Flow-FISH + 16S rRNA sequencing).
· Metabolite changes (Short-Chain Fatty Acids via GC-FID).
· Gastrointestinal tolerability and bowel habits.
Methodology Note:
Quantitative Microbiome Profiling (QMP) was performed by integrating total bacterial 
loads (determined via Flow-FISH) with relative abundance data (determined via 16S 
rRNA gene sequencing). 
Outcomes Measured:
· Primary Outcomes: Change in absolute abundance of faecal Bifidobacterium spp. and Lactobacillus spp. from baseline (V1) to completion (V5), and changes in total faecal Short-Chain Fatty Acid (SCFA) concentrations.
· Secondary Outcomes: Magnitude and pattern of overall gut-microbiota shift (V1 to V5) and anonymized GI tolerance/safety records.
· Exploratory Outcomes: SCFA-microbe correlations (Spearman rho) and log2-fold-changes in stool organic acids.
Study Context: 
The trial involved 37 healthy volunteers.
Cite as: Huang, Manxi (2025): Human intervention trial data assessing the impact of 
prebiotic candidates on the gut microbiome (Flow-FISH and Sequencing). University of 
Reading. Dataset. https://doi.org/10.17864/1947.001477

Related publication: 
1. Huang, M., Jackson, P.P.J., Chatzifragkou, A., & Rastall, R.A. (In preparation for Gut Microbiome). Exploring the prebiotic potential of commercial cellobiose: a randomized, controlled trial
2. Huang, M. (2025). Extraction of cellobiose from spent coffee grounds and prebiotic 
potential of commercial cellobiose. PhD Thesis, University of Reading.

2. TERMS OF USE
------------

Copyright 2025 Manxi Huang. This dataset is licensed under a Creative Commons 
Attribution 4.0 International Licence : https://creativecommons.org/licenses/by/4.0/.

3. PROJECT AND FUNDING INFORMATION
------------

Title: PhD Research - Extraction of cellobiose from spent coffee grounds and prebiotic 
potential of commercial cellobiose

Dates: January 2022 - November 2025

Funding organisation: Self-Funded

Grant no.: N/A

This dataset was generated as part of a PhD project at the University of Reading.

4. CONTENTS
------------
File listing

1. File Name: HumanTrial_Participant_Data.xlsx 
Description: Participant demographics and GI tolerability/safety data.
· Tab 1 (Demographics): Participant IDs, Age, Sex, and Product Group allocation.
· Tab 2 (GI Tolerance): Raw counts of reported GI symptoms (Bloating, Gas, etc.) and stool frequency changes over the 28-day period.
Variables:
Participant_ID: Anonymized participant identifier.
Age: Age of the participant. 
Sex: Sex of the participant. 
ProductGroup: Intervention group allocation to each participant. 
Day (1-28): Total number of days symptoms were monitored/recorded. 
Bloating/Nausea/Gas/etc: Number of days the specific symptom was reported. 
StoolFreqChange: Number of days with reported changes in stool frequency.
StoolConsistChange: Number of days with reported changes in stool consistency

2. File Name: HumanTrial_Microbiome_Data.xlsx
Description: Comprehensive gut microbiome profiling data generated using RStudio. This file combines Flow-FISH total cell counts with 16S rRNA gene sequencing data. 
· Tab 1(FlowFISH_Total_Counts): Raw input data for total bacterial load. Unit: Log10 cells/g wet faeces.
Variables:
Participant_ID: Anonymised participant identifier.
Total_Bacteria_V1_Log10: Total bacterial count at Baseline (Visit 1). Unit: Log10 cells/g 
wet faeces.
Total_Bacteria_V5_Log10: Total bacterial count at End of Intervention (Visit 5). Unit: 
Log10 cells/g wet faeces.

· Tab 2 (Raw_Read_Counts): Raw sequencing reads (Integer counts) after quality filtering.
Variables:
OTU: Operational Taxonomic Unit. A unique identifier assigned to a specific bacterial taxon/cluster (e.g., OTU1, OTU2).
Read Count: The raw number of sequencing reads (integer) assigned to this specific 
OTU in the sample.
SampleID: Anonymised sample identifier.
Participant_ID: Anonymised participant identifier.
Visit: Timepoint of sample collection (V1 = Baseline, V5 = End of Intervention).
ProductGroup: Intervention group allocation to each participant. 
Domain: The highest taxonomic rank (e.g., Bacteria).
Phylum: Taxonomic rank below Domain (e.g., Actinomycetota, Bacillota).
Class: Taxonomic rank below Phylum (e.g., Actinomycetes).
Order: Taxonomic rank below Class (e.g., Bifidobacteriales).
Family: Taxonomic rank below Order (e.g., Bifidobacteriaceae).
Genus: Taxonomic rank below Family (e.g., Bifidobacterium).
Species: The specific bacterial species name, if assigned (e.g., Bifidobacterium 
adolescentis).

· Tab 3 (Relative_Abundance): Proportional abundance (0 to 1). 
Variables:
Relative_Abundance: The proportion of total sequencing reads, assigned to this specific OTU within the sample (calculated as: Raw Read Count / Total Reads in Sample). Other Variables  are identical to the definitions provided in Tab 2.

· Tab 4 (Absolute_Abundance_QMP): The primary outcome. Bacterial load per gram of faeces.
Variables:
Absolute_Abundance: The estimated number of bacterial cells assigned to this specific OTU per gram of wet faeces. Calculation: Relative Abundance (from Tab 3) * Total Bacterial Count (from Tab 1). 
Other Variables  are identical to the definitions provided in Tab 2.

· Tab 5 (PhylumLevel_Abundance): Aggregated absolute abundance at the Phylum rank.
Variables:
Absolute_Abundance: The total estimated number of bacterial cells belonging to this specific Phylum per gram of wet faeces (Sum of all constituent OTUs). 
Other Variables  are identical to the definitions provided in Tab 2. Note that lower taxonomic ranks (Class, Order, Family, Genus, Species) are aggregated and thus not listed as distinct grouping variables here.

· Tab 6 (Top25_Genuslevel_Abundance): The core microbiome was defined as genera present in at least 50% of the 37 participants at either baseline (Visit 1) or the end of the intervention (Visit 5). 
Variables:
Genus_level: The specific bacterial genus name (e.g., Bacteroides, Faecalibacterium, 
Prevotella). 
Absolute_Abundance_V1/ Absolute_Abundance_V5: The estimated number of bacterial cells belonging to this specific Genus per gram of wet faeces at Visit 1/Visit 5. 
Other Variables: (Participant_ID, Visit, ProductGroup) are identical to the definitions provided in Tab 2.

· Tab 7 (BifidobacteriumLevel): A targeted subset of the Quantitative Microbiome Profiling (QMP) data focusing specifically on the genus Bifidobacterium. Changes in the abundance of this genus were a primary outcome measure of the intervention trial. 
Variables:
Genus_level: The specific bacterial genus (Bifidobacterium). 
Absolute_Abundance_V1/ Absolute_Abundance_V5: The estimated number of Bifidobacterium cells per gram of wet faeces at Visit 1/Visit 5.
Other Variables: (Participant_ID and ProductGroup) are identical to the definitions provided in Tab 2.

· Tab 8 (LactobacillusLevel): A targeted subset of the Quantitative Microbiome Profiling  (QMP) data focusing specifically on the genus Lactobacillus. Changes in the abundance of this genus were a primary outcome measure of the intervention trial. 
Variables:
Genus_level: The specific bacterial genus (Lactobacillus). 
Absolute_Abundance_V1/ Absolute_Abundance_V5: The estimated number of Lactobacillus cells per gram of wet faece at Visit 1/Visit 5
Other Variables: (Participant_ID and  ProductGroup) are identical to the definitions provided in Tab 2.

3.File Name: HumanTrial_Metabolite.xlsx
Description: Short-Chain Fatty Acid (SCFA) concentrations quantified via GC-FID.
· Tab 1 (SCFA_Raw_Data): Long-format data listing individual sample concentrations.
Variables:
Participant_ID: Anonymised participant identifier (e.g., P102).
ProductGroup: The intervention treatment allocated to the participant (e.g., Cellobiose, Maltodextrin, OF P95).
Visit: Timepoint of sample collection (V1 = Baseline, V5 = End of Intervention).
Raw_Concentration: The raw concentration measured by the GC-FID machine. Unit: mmol/L.
Final_Concentration: The normalized concentration adjusted for wet faecal weight. Unit:  mol/g wet faeces. Calculation Method: Raw Concentration (mmol/L) *4.5.
SCFA_Type: The specific organic acid being measured (e.g., Acetate, Propionate, Butyrate).


5. METHODS
-----------
Experimental Design: A randomized, double-blind, placebo-controlled trial was 
conducted with 37 healthy participants. Faecal samples were collected at baseline 
(Visit 1) and completion of the intervention period (Visit 5).
Sample Processing & Flow-FISH Analysis:
· Fixation: Faecal samples were fixed in 4% paraformaldehyde.
· Hybridization: Samples were hybridized with fluorescent oligonucleotide probe mix Eub338 I-II-III (targeting total bacteria). A Non-Eub probe was used as a negative control for non-specific binding.
· Enumeration: Analysis was performed using a BD Accuri C6 Plus flow cytometer to determine Total Bacterial Cells/g wet faeces.
Microbiome Sequencing & Bioinformatics:
· DNA Extraction: DNA was extracted using QIAamp PowerFaecal DNA Kit.
· Sequencing: 16S rRNA gene sequencing (V3-V4 region) was performed on the Illumina MiSeq platform.
Bioinformatics Pipeline (RStudio):
· Data processing was performed in R (Version 4.5.0).
· Quality Control: Raw reads were filtered and trimmed.
· Quantitative Microbiome Profiling (QMP): Relative abundance profiles were transformed into absolute abundance profiles by integrating the Flow-FISH total cell counts using basic RStudio data processing language.
Metabolite Analysis (SCFA):
· Method: Short-Chain Fatty Acids were extracted using diethyl ether and derivatized with MTBSTFA, then quantified using an Agilent/HP 6890 Gas Chromatograph (GC-FID).
· Quantification Logic: Raw concentrations were obtained in mmol/L; Conversion Formula: Final SCFA ( mol/g) = Raw Conc (mmol/L) * 4.5. Justification: This factor is derived from the analysed aliquot volume (450  L) relative to the starting wet weight (0.1 g equivalent).
Statistical Analysis:
· Assumption Testing:
· Normality: Assessed via Kolmogorov-Smirnov and Shapiro-Wilk tests, and Q-Q plots.
· Homogeneity of Variance: Evaluated via Levene’s test.
· Model Assumptions: Linearity, homoscedasticity, and homogeneity of regression slopes examined via scatterplots and interaction tests.
· Parametric Analysis (For Normal Data):
· GLM: Repeated-measures general linear models (Time = within-participant; Treatment = between-participant).
· ANCOVA: Factorial analysis of covariance on change-from-baseline values (Covariates: Baseline value and Sex).
· Correction: Bonferroni adjustment applied to pairwise comparisons.
· Non-Parametric Analysis (For Non-Normal Data):
· Within-Group: Wilcoxon signed-rank tests.
· Between-Group: Kruskal-Wallis H tests followed by Dunn’s post-hoc tests.
· Correction: Benjamini-Hochberg False Discovery Rate (BH-FDR).
· Exploratory Correlations:
· Spearman’s rank correlation calculated on log fold-change (Post minus Pre) values for Bacterial Taxa vs. SCFA.
· Corrected using FDR.
· Significance: All tests were 2-tailed with significance defined as p ≤ 0.05.
