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ABSTRACT

Purpose: The Bone And MicroBiOme Onset (BAMBOO) study is an ongoing prospective observational cohort
study conducted in Tianjin, China, aiming to determine age-appropriate trajectories for microbiome maturation and
bone development, and to identify the influence of dietary factors in the process.

Participants: The recruitment started in September 2021 and was completed in February 2023. In total 1380
subjects were recruited, 690 at birth (group 1) and 690 at 6 months of age (group 2). Group 1 and 2 will be followed
up to 12 months and 36 months, respectively.

Findings to date: The age of the mothers was 31.1+ 3.7 (mean = SD), and the birth weight of infants was 3.3+£0.5
kg with an incidence of Caesarean section 50.4%. Food diary information of the first 100 subjects showed that 64
food items were introduced by 6 months. A pilot microbiome analysis revealed that at the species level, bacterial
communities were composed of mostly Bacteroides dorei, Bacteroides vulgatus and Escherichia coli, that were
consistent with previous reports. A cross validation of breast milk vitamin D and HMOs measurement was also
conducted. The early data assessment showed a high reliability of the data generated from this study.

Future plans: The data collection will be completed in August 2025. Four stage-statistical analyses will be
performed as the cohort reaches certain age thresholds before the final report. Analysis of BAMBOO data will be
used to develop age-appropriate trajectories for microbiome maturation and bone development for children 0-3 years
and investigate the contribution of dietary factors in the process.

Registration: Trial registration No.: ChiCTR2100049972 (August 16, 2021)

Strengths and limitations

® Bone And MicroBiOme Onset (BAMBOO) study is a large prospective longitudinal cohort study with 3 years
follow up period, measuring multiple aspects of health consistently at multiple timepoints. To our knowledge,
this is the first study with such comprehensive coverage in infant and toddlers in China, making it possible to
investigate the interplay of dietary factors, microbiome maturation and bone development, as well as growth
and health status.

® The findings will provide insights that may help to develop scientific hypotheses and identify potentially
relevant timing and interventions to support optimal microbiome or bone development and contribute new
evidence to inform nutrition policy setting.

®  As an observational study, a limitation is that only associations between early life nutrition, microbiome
maturation and bone development can be investigated, their causal relationships could not be determined.

®  The study is conducted in a major metropolitan area of northern China, we could anticipate differences in
infant feeding and dietary habits from other regions across China. Future studies could focus on such regional
differences.

Keywords: Microbiome; bone health; early life nutrition; early life growth
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INTRODUCTION

Early childhood is a critical period for growth and development benefitting long term health. The role of the gut
microbiome in health has been investigated in many studies. Differences in gut microbiome composition and
function have been associated with various chronic diseases such as metabolic conditions, neurological disorders,
and cardiovascular illnesses ! 2. Microbiome maturation in infants parallels human neurodevelopmental processes
and growth. It plays a role in gut-brain signaling 3, and is associated with cognitive development 4. An essential
aspect of microbiome function is its impact on immune system. The establishment of host-microbial symbiosis relies
on the mutualistic co-development of the host microbiota and immune system 3. Microbiome diversity has been
associated with respiratory tract infections ¢ and its composition may influence mucosal IgA response to vaccine in
infants 7.

A critical window for microbiome maturation is from birth to 4 years of age®. Stewart and colleagues reported three
distinct phases of microbiome composition evolution in early life: a developmental phase (months 3-14), a
transitional phase (months 15-30), and a stable phase (months 31-46) 8. Considering that after these phases the
microbiome composition remains fairly stable across life stages, it is important to define the optimal age-appropriate
microbiome acquisition, selection, and maturation from birth up to toddlerhood in relation to health benefits.
Moreover, further understanding on the influence of weaning and nutrition during early childhood on an age-
appropriate microbiome maturation is needed. While multiple factors influence the establishment and development
of infant gut microbiome, such as delivery mode and day care attendance® '°, there is also growing evidence of the
influence of dietary factors on microbiome maturation, both breastfeeding and complementary foods. Breastfeeding
has a critical role, especially during the first 6 months of age 8 !!. After 6 months of age when weaning foods are
gradually being introduced to the diet, microbiota composition and environment changed rapidly'?. An intervention
with microbiota-directed complementary foods (i.e. the combination of chickpea flour, peanut flour, soy flour, and
raw banana) modified the microbiota and increased plasma biomarkers and mediators of growth, bone formation,
neurodevelopment, and immune function in a randomized, double-blind controlled feeding study in malnourished
infants in Bangladesh '3. Understanding the impact and mechanisms underlying these maturation changes requires
information on two aspects: establishment of normal age-appropriate microbiome maturation trajectory and
investigation of the relationship between specific dietary factors and microbiome’. Although some studies have been
carried out in Bangladesh'4, US and Europe® !> 15, no longitudinal data have been reported for Chinese infants.

Healthy skeleton development is an important aspect of child growth, particularly around 2-4years where fast
growth occurs with some consequence on fracture risk elevated in child with high height at age 3 years '°. Bone is a
dynamic and highly specialized connective tissue. Major functions of bone include provision of a mechanical
support for muscular activity, physical protection to the tissues and internal organs, and to act as a repository for
systemic mineral homeostasis '7. Bone mass is related to fracture risk. Studies have shown that, for every standard
deviation decrease in size-adjusted bone mass, there is an 89% increase in fracture risk in childhood 8. By the early
20s, a 10-15% higher peak bone mass has been estimated to decrease the risk of fracture by 25-50% later in life '°.
Therefore, one strategy to reduce later life fracture risk is to build peak bone mass. There are two windows of
opportunity to maximize peak bone mass, infancy and adolescence?’. Bone mass is assessed by both geometry
measures (length and width, which are relatively easier to measure in clinical studies) and mineral deposition. Bone
mineralization provides rigidity and resistance to the skeleton while maintaining a certain degree of elasticity!”.
Chronological bone physiology highlights the importance of bone mineralization in infants and toddlers to achieve
developmental milestones, such as climbing, walking, and running. However, the knowledge on infant bone mineral
deposition is limited due to the difficulties in measurement. Moreover, in this rapid growing phase, the balance
between rigidity and elasticity at different ages also requires further investigation?!. Breastmilk was found to have a
positive influence on peak bone microarchitecture??, and might be protective for long term bone health?}. Non-
digestible human milk oligosaccharides (HMOs), which have a significant influence on infant microbiome?*, were
found to improve bone mass and structure in different mouse models suggesting a potential HMO-microbiome- bone
interaction 23-?7, A prospective randomized clinical trial showed that calcium supplementation increased the
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acquisition of bone mass in children, adolescence, and early adulthood?®. Notwithstanding such studies, age-
appropriate bone development, and the influence of feeding types and complementary food introduction on bone
development, in infants and toddlers is still less investigated.

To fill the knowledge gaps on both optimal age-appropriate microbiome maturation and bone development, the
interaction of these two and influence of dietary factors, the Tianjin Women and Children’s Health Center
(TJWCH), Beijing Genomic Institute (BGI) and Nestlé Research (NR) jointly designed and initiated the BAMBOO
study. The results of this unique Chinese project will help researchers to establish age-appropriate trajectories for
microbiome maturation and bone development from birth to pre-school age toddlers. The insights gathered may
support local nutrition - healthcare programs for infants and toddlers to benefit long term health status.

COHORT DESCRIPTION

Aim of BAMBOO

BAMBOOQO is a prospective cohort observational study aiming to characterize normal age-appropriate
microbiome maturation and bone development, and to assess how early life nutrition influences these
development processes.

Setting of BAMBOO

The BAMBOO study is conducted in Tianjin, the fourth largest municipality in China, covering an area of
12,000 square kilometers with a resident population of 13.8 million. It is comprised of 16 districts, including 6
central urban districts, 4 surrounding urban districts and 6 suburb districts. All 0—6-year-old children in Tianjin
are registered in the Maternal and Child Healthcare system administered by TTWCH. Routine health care
records from the pregnancy until children’s 6 years are kept in the system. Participants in this cohort are mainly
from the 6 central urban districts (Hedong district, Nankai district, Hebei district, Hexi district and Hongqiao
district) and 4 surrounding urban districts (Beichen, Jinnan, Xiqing and Dongli district).

The cohort is composed of children between 0 to 3 years of age. In an accelerated cohort design, two parallel
groups covering different age ranges are recruited with an overlap age from 6 to 12 months. Group 1 subjects
will be followed from birth to 12 months of age with infant/toddler development information and samples
collected at birth and then 1, 3, 4, 6, 9, 12 months of age. Group 2 subjects will be followed from 6 to 36
months of age with infant/toddler development information and samples collected at 6, 9, 12, 18, 24, 30 and 36
months of age. Detailed visit timepoints and sample collection schedule are shown in figure 1.

This international scientific collaboration was approved by China Human Genetic Resource Admission
Committee (HGRAC) in August 2021. The study is conducted according to the principles of the Declaration of
Helsinki and in accordance with the guidelines and regulations of HGRAC. Ethics approval of research was
obtained from Tianjin Women’s and Children’s Health Center Medical Ethical Committee and the Institutional
Review Board of BGI-Shenzhen (BGI-IRB 21056). For this study the informed consent will be obtained from
parents or legal guardians of the participants. Informed consent will also be obtained from all the mothers
involved in the study. The study is registered in the clinical trial registration and the trial number is
ChiCTR2100049972.

Recruitment
Children who meet the following requirements are invited to participate in the study: 1) full-term gestational

birth (= 37 and < 42 weeks); 2) singleton; and 3) signed informed consent by infant’s parents (or his/her legally
accepted representative) and agree to fulfill the requirements of the study protocol.
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The exclusion criteria are: 1) birth after a complicated pregnancy, such as pre-eclampsia, gestational diabetes, or
bowel disease, determined by medical interview/ medical record; 2) infant’s parents/LAR not willing and/or not
able to comply with scheduled visits and the requirements of the study protocol; and 3) currently participating
or having participated in another clinical trial within 4 weeks prior to the start of this cohort.

For group 1, infants begin their journey in the study within 10 days after birth. Participant recruitment is
ongoing at 7 local delivery hospitals. Investigators introduce the study to the parents and ask their consent, with
screening based on the inclusion/exclusion criteria at 3-5 days after giving birth. For group 2, infants join the
cohort at 6 months of age. Investigators introduce the study to the parents based on the inclusion/exclusion
criteria and ask for their consent when the child is around 5.5 months.

Sample size was calculated based on bone development outcomes. For the bone trajectory analysis, Limanovitz
et al found that a sample size of 60 infants per group would be required to demonstrate a significant difference
of 70m/s in SoS between breastfed and formula-fed infants with a standard deviation of 133 m/s, assuming an
overall type I error of 5% and 80% statistical power??. Based on a previous study in Tianjin, 10% of women
performed exclusively formula feeding, 45% performed exclusively breastfeeding and 45% performed mixed
feeding. Therefore, given that at least 60 infants are required in each feeding group, a total of 600 completed
infants are needed. Considering a drop-out rate of 13%, the total number of infants to be enrolled is 690 per
group. For the microbiome trajectory development, based on literature in which a small number of subjects with
frequent time points of fecal sampling were used to derive a trajectory'4, we believe we will have sufficient
reference subset of infants selected based on our criteria, starting from 690 subjects per group. A total of 1380
healthy normal developing Chinese infants and toddlers are planned to be recruited in this study. Recruitment of
participants started in September 2021 and completed in February 2023.

Data collection

Data collection includes questionnaires, medical history (MH), concomitant medication (CM), adverse
events/serious adverse events (AE/SAE) record, food diary, biological samples collection and anthropometric
measurements (length/height, weight and bone measurements).

Mother and infant questionnaires. A mother’s questionnaire is filled at enrolment (group 1 at around birth;
group 2 when infants are 6 months old), including basic information (mother’s height, weight, education level
and history of gestation), tobacco and alcohol use, work and physical activities after 28 weeks of gestation,
vitamin, mineral and probiotic supplements, health and medication during pregnancy, and the last B-ultrasound
examination result during pregnancy (only for Group 1).

The infant’s questionnaires are gathered at each visit from main caregivers in a face-to-face interview or phone-
call interview if the person cannot attend the visit. The information on baby feeding practice, sleep, vitamin,
mineral and probiotic supplements, health status, growth and development and antibiotic use is collected from
the infant’s questionnaires. Infant Gastrointestinal Symptom Questionnaire (IGSQ) (up to 12 months of age)
and Toddler Gut Comfort Questionnaire (TGCQ)(18m to 3 years of age) are also administered 3°. MH,
AEs/SAEs as well as concomitant medications and non-pharmacological treatments are recorded from the
beginning till the final visit.

Definition of feeding types. In this study, exclusive breastfeeding (BF) is defined as a subject reported as
exclusively breast fed at 1 and 3 months. For exclusive infant formula feeding (IF), a subject is either
exclusively infant formula fed at 1 and 3 months or with a mixed feeding and an IF ratio higher than 80% at 1
and 3 months. Feeding practice is classified as mixed feeding if the subject has an estimated IF ratio lower than
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80% of total intake at 1 and 3 months. We applied the principle of flexible feeding type description °, IF ratio =
total daily infant formula intake in ml/780ml.

Food diary. Starting from 4 months of age, a food diary is filled by the main caregiver at home, assisted by
photos and tools, for 3 consecutive days, starting 4 days prior to each visit. The content is reviewed during the
visit by a dietitian. A nutrition evaluation report is shared with the parents by the dietitian at 6 months and 1
year of age. Each food diary is checked by the principal investigator to ensure quality. Nutrient intakes are
calculated using Chinese Food Composition database 3!, complemented by other sources such as pack labels
and literature review in case of lack of information in the current database.

Biological samples collection. All biological samples (child fecal and urine samples, and human milk samples)
are temporarily stored at -80° freezer at TTWCH, and regularly shipped on dry ice to different labs for analysis.
The samples flow chart is shown in Figure 2. Detailed methods for sample handling and analysis are described
in Supplementary material.

Height, Weight measurement. Children’s length/height and weight are measured by trained investigators using
calibrated electronic scale and measuring bed (Suhong RCS-20), with the nearest accuracy of 0.1cm and Sg,
respectively.

Bone length and mass index measurement. Bone mass index measurement is conducted using a non-invasive
and radiation-free ultra-sound sonometer (Sunlight® Omnisense Mini) measuring bone transmission time and
speed of sound at the tibia site, together with measurements of both tibia and radius length. In the study, two
ultrasound devices are used to measure the bone transmission time and speed of sound at the radius and tibia
site. To calibrate the two devices, a phantom is scanned to detect deviation of the ultrasound source daily. In
order to maximize the reproducibility, the research staff who had past experience with similar devices were
trained and tested in children with the reproducibility of the two devices CV<6%.

Data management and Statistical analysis

Data are entered from the source document into an electronic Case Report Form (eCRF - web database named
ClinFlash) within 15 days after the subject’s visit. Data quality review meetings are held quarterly, and the
statistical results on sample enrolment and descriptive statistics on key measurements are included into a data
quality report and submitted to the research committee for review. Protocol deviations are predefined and
divided into major and minor categories, which trigger corresponding corrective action and preventive action in
time. All protocol deviations in listing format will be reported to the TIWCH Ethics Committee.

Data analyses are planned to be conducted in R (R Core Team, 2014) and figures will be produced using the
package ggplot2 (Wickham, 2009). Microbiome data will be further explored using Microbiome-toolbox
(version 1.0) 3°. Data will be initially checked for normality of distribution (using qq-plot and residuals vs. fitted
values plot). Feeding groups, complementary food and nutrient intakes will be summarized. Dietary patterns
will be identified using principal component analysis (PCA) and/or cluster analysis. Microbiome trajectories
were derived using a machine learning model to approximate Microbiome Maturation Index (MMI).
Microbiota-for-age z-scores will be calculated and associations between normal/abnormal microbiota-for-age z-
scores and various health and dietary factors will be investigated using chi-square test of independence. Bone
(tibia and radius length and SoS) trajectories over time will be summarized. Associations between different
measures will also be investigated using appropriate method, such as linear mixed-effect model adjusting for
confounding factors. The model will include the computed propensity scores as weights.

FINDINGS TO DATE
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The Bamboo study was started in September 2021 and recruitment was completed by the end of February 2023. A
total of 1380 mother-child pairs were recruited in this study (690 in group 1 and 690 in group 2). Table 1 shows the
basic characteristics of the participants, including mother’s age, delivery weeks, birth mode, infants’ gender, nation,
birth weight or birth length. In total, 239 subjects dropped out from the study. Figure 3 shows the reasons for drop
out, where the top 3 reasons are “inconvenient to follow up”, “not interested in the study” and “leaving Tianjin”. We
compared the basic characteristics between participants still in the group and those who dropped out, and found no
difference except that the dropped-out mothers were more likely to be younger than the mothers remaining in the
study (Table 1). The population characteristics of this study are comparable to those in another large cohort study,
the Tianjin Birth Cohort (TJBC), conducted in the same city with a large number of mother and infant dyads [40]. In
both studies, the average mothers’ age was around 30-31 years, children’s average body length and weight at birth
were around 50cm and 3.3kg, respectively. We observed a slightly lower proportion of girls enrolled in this study
(45%) as compared to TIBC (48%) but the difference is not statistically significant (detailed data of TIBC have not
yet been published)

A review of dietary intake data was conducted using food diary information from the first 100 subjects at 6 months
of age in group 2 since most children have been exposed to the complementary foods at this age. In total 64 food
items were reported (Table 2). Nutrient intake estimation is ongoing based on the food intake using Chinese Food
Composition database 3!, complemented by labels on the pack.

A data assessment was conducted using early available samples, which is a small proportion of the cohort data. The
data that support the findings of this study have been deposited into CNGB Sequence Archive (CNSA)* 4!, with
accession number CNP0003576. A total of 20 stool samples were sequenced and subjected to subsequent
metagenomic analysis. All DNA concentrations of the 20 samples are greater than 3 ng/pL, which is the minimum
amount required for library construction. Adaptor contaminated, low-quality and host reads were removed from the
raw sequencing read sets. An average of 33.6 GB (9.52 to 48.36 GB) data of high-quality clean reads per sample
was generated, equivalent to 96.1% of raw reads on average. Comparison of the compositional features of the gut
microbiota alongside the age spectrum revealed several characteristic patterns. At the species level, bacterial
communities were composed of mostly Bacteroides dorei, Bacteroides vulgatus and Escherichia coli (Figure 4).
Progressive changes in microbial diversity and abundance of the infant gut microbiome are likely to re-shape the
metabolic functions of the hosts over time. The results of the pilot assessment were consistent with the discoveries
reported previous 842, The urine creatine assay has been tested and validated previously in infants and toddlers with
similar age to the BAMBOO cohort, with results in the correct range 4344, A cross validation of breast milk vitamin
D and HMOs measurement has been conducted with internal data previously published and also validated through
certified reference values® 4. In summary the early data assessment shows that high reliability of the data generated
from this study.

The next step will focus on completing recruitment and minimizing the drop out, especially in group 1. Additionally,
an interim statistical analysis will be performed to provide an initial overview of different aspects of the study,
including microbiome maturation, bone development and dietary intake of children at different ages. Finally, 4-
stage-statistical analyses before final data analysis will be performed as the complete cohort reaches certain age
thresholds.

FURHER DETAILS
Strengths and limitations

There are several limitations in this study. First, as an observational study, only associations between early life
nutrition, microbiome maturation and bone development can be investigated, but their causal relationships could not
be determined. However, these findings will provide insights that may help to develop scientific hypotheses and
identify potentially relevant timing and interventions to support optimal microbiome or bone development and
contribute new evidence to inform nutrition policy setting. Second, as the study is conducted in a major metropolitan
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area of northern China, we could anticipate differences in feeding and dietary habits from other regions across
China. Future studies could focus on such regional differences.

The strength of the study is its large sample size with longitudinal follow up, measuring multiple aspects of health
consistently at multiple timepoints. To our knowledge, this is the first study with such comprehensive coverage in
infant and toddlers in China, making it possible to investigate the interplay of dietary factors, microbiome
maturation and bone development, as well as growth and health status.
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Table 1. Characteristics of enrolled participants (February 2023)

Characteristics Group 1 Group 2 Total Active Drop out Statistics P-value
N 690 690 1380 1141 239
Mother’s age 30.83+3.80 31.44+3.59 31.14+3.71 31.28+3.73 30.44+3.54 t=3.205 0.001
Delivery weeks 39.05+0.937 39.19+1.072 39.12+1.01 39.14+1.01 39.03£1.02 t=1.605 0.109
Birth mode Natural childbirth 314 (45.5%) 381 (55.2%) 695 (49.6%) 586 (51.4%) 109 (45.6%)
¥>=2.615 0.106
Caesarean section 376 (54.5%) 309 (44.8%) 685 (50.4%) 555 (48.6%) 130 (54.4%)
Infant’s gender Male 396 (57.4%) 369 (53.5%) 765 (55.4%) 631 (55.3%) 134 (56.1%)
$2=0.047 0.829
Female 294 (42.6%) 321 (46.5%) 615 (44.6%) 510 (44.7%) 105 (43.9%)
Nation Han 619 (89.7%) 639 (92.6%) 1258 (91.2%) 1041 (91.2%) 217 (90.8%)
$?=0.048 0.827
Other 71 (10.3%) 51 (7.4%) 122 (8.8%) 100 (8.8%) 22 (9.2%)
Birth weight (kg) 3.33+0.372 3.33+0.389 3.33+£0.380 3.34+0.375 3.294+0.401 t=1.733 0.083
Birth length (cm) 49.63+1.36 49.97+£1.29 49.80+1.33 49.84+1.32 49.65+1.39 t=1.925 0.054
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1

2

i Table 2 Foods recorded in the food diary*

5 Food name Count Percent, % Food name Count Percent, %
6 Breastmilk 1552 54.0 Orange 8 0.3
7 Formula 510 17.8 Tangerine 6 0.2
8 Ground rice 179 6.2 Avocado 1 0.1
9 Ground rice with 1 0.0 Grape 2 0.1
10 vegetable puree

1 Ground rice with zucchini | 2 0.1 Pomegranate 1 0.0
12 puree

13 Ground rice with potato 1 0.0 Red date 2 0.1
14 puree

15 Formula with ground rice | 1 0.0 Fruit puree 6 0.2
1? Rice cracker 8 0.3 Banana 7 0.2
18 Rice water 2 0.1 Yolk 14 0.5
19 Rice porridge 1 0.0 Liver 3 0.1
20 Noodle 5 0.2 Shrimp 3 0.1
21 Small steamed buns 3 0.1 Dried meat 1 0.0
22

23 Millet puree 1 0.0 Cookie 1 0.1
24 Millet porridge 3 0.1 Puff 1 0.0
25 Millet sweet potato 1 0.0 Mousse 1 0.0
26 porridge

27 Mixed porridge 1 0.0 0Oil 23 0.8
28 Purple rice porridge 2 0.1 Linseed oil 2 0.1
29

30 Sweet potato 4 0.1 Sesame butter 3 0.1
31 Potato 3 0.1 Soy sauce 3 0.1
gg Purple sweet potato 1 0.0 Water 34 1.2
34 Yum 7 0.2 Vitamin AD 188 6.5
35 Spanish 4 0.1 Vitamin D3 61 2.1
36 Bok choy 1 0.0 Vitamin supplement | 1 0.0
37 Broccoli 5 0.2 Mineral supplement | 7 0.2
38 Carrot 14 0.5 Calcium 47 1.6
ig Cucumber 5 0.2 Zinc 2 0.1
41 Pumpkin/Squash 21 0.7 Probiotics 37 1.3
42 Apple 29 1.0 Fish oil 3 0.1
43 Pitaya 1 0.0 DHA 25 0.9
44 Blueberry 2 0.1 B12 2 0.1
45 Pear, blueberry 1 0.0 Albumen powder 2 0.1
46 Pear 2 0.1 Protein iron 2 0.1
47 succinate oral liquid

48 *Data was based on the first 100 subjects at 6 months in group 2.

49

50

51

52

53

54

55

56

57

58

59
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Supplementary material: Biological samples collection and measurement

All biological samples are temporarily stored at -80° freezer at Tianjin Women and Children’s
Health Center (TJWCH), and regularly shipped on dry ice to different labs for analysis.

- Fecal samples:

o Fecal samples are collected a maximum of 72 hours before the planned visit,
stored at 2-8°C and bring to the hospital using a cooling bag. For subjects aged 6
months and under (<= 6m), 1 flat spoon of stool sample is collected. For subjects
over 6 months of age (> 6m), 2 swabs of stool samples is collected. The collected
samples are put in a pre-prepared tube and the stabilizer should merge the sample.
A sampling guideline is included in the stool sample kits.

o The methods of library construction and sequencing of microbiota in fecal
samples are adopted from the protocol described previously'. Genomic DNA is
firstly isolated from stool samples using Magpure Stool DNA KF Kit B (Magen,
China) following the manufacturer’s instruction. The isolated DNA is subjected
to random fragmentation with Covaris E220 (Covaris, Brighton, UK). After
ligation, a MGIEasyTM DNA Library Prep Kit (MGI, Shenzhen, China) is
applied and the resulting ssDNA circles are used to generate DNA nanoballs
(DNBs) by rolling circle amplification (RCA)?3. After RCA and the formation of
DNBs, the final products are measured by Qubit using the ssDNA HS Assay kit
(Invitrogen), and loaded on a DIPSEQ platform (MGI, Shenzhen, China) for
sequencing using paired-end 100 bp mode following the manufacturer’s
instructions*. Metagenome analysis by DNA shotgun sequencing using DIPSEQ
platforms has been previously established to study human gut microbiome? .

o For bioinformatics analysis, the high-quality cleaned reads are used for the
annotation and profile acquisition of taxons using MetaPhlan3 (version 3.0.14,
code: metaphlan.py input.fastq -input_type fastq -nproc 10 >
profiled metagenome.txt)’. For functional abundance calculation, the HumanN3
pipeline (version 3.0.1, code:humann --input input.fastq --threads 10 --output
output )’ is used to map the sequences against the UniRef90 database with default
parameters to obtain functional profiles. Taxonomic profiles include the stratified
relative abundances from phylum to species levels. The stratified relative
abundances are extracted according to the taxonomic levels of interest. The
Chaol and Shannon indexes are calculated to estimate microbial alpha-diversity.

- Breast milk samples:

o Breast milk samples are collected in group 1 at 1-month and 4-month timepoints
from mothers who provide exclusive breastfeeding to their infants. The volume of
a breast milk sample is 30ml. A breast milk pump is available at the site and milk
is collected in the morning from 9 to 11am. For mothers who cannot complete
such collection during the visit, the study team will arrange another time (within
48h). A delay of additional 48h is accepted if the mother is sick.

o Macronutrient analyses, including protein, lactose, energy, fat, and calcium, are
performed on HLIFE MR-1011 automatic breast milk analyzer in the lab in
TIWCH.

o Quantitative analysis of Vitamin D in human milk. Vitamin D3 and 25-OH D; are
target analytes for quantitative analysis. Analysis is performed on Agilent 1290
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Infinity liquid chromatography coupled to Agilent 6495 tandem mass
spectrometry (Agilent). The analysis is conducted by SMQ Group Medical
Laboratory (Shen Zhen, China). Phenomenex Kinetex PFP (2.1x150 mm, 1.7
um) has been chosen as the analytical column. The separation gradient is shown
in Supplementary Table S1. Mass spectrometric detection is carried out on
Atmospheric Pressure Chemical lonization operating in positive mode at unit
resolution (APCI"). Compound parameters are shown in Supplementary Table
S2. The detection limit and quantitation limit of Vitamin D; are 0.02 ng/mL and
0.07 ng/mL, respectively. For 25-OH D;, the detection limit is 0.05 ng/ml and the
quantitation limit is 0.16 ng/ml.

o Quantification of HMOs in human milk by UHPLC-FLD. The method has been
developed for the quantification of the major human milk oligosaccharides
(HMOs) in human milk using UHPLC with fluorometric detection (Thermo
U3000).

- Child urine sample

o Urine samples are collected using urine collection sterile bags and then
transferred into the two Sml cryotubes. The samples are collected a maximum of
48hr before the planned visit, stored at 2-8°C. If samples are not collected prior
the visit, the study team will propose to collect the sample during the visit or to
collect the samples at home in the following 48 hours, stored at 2-8°C.

o Analysis for urine creatinine and pyridinoline (PYD) is performed using
commercial ELISA kits (MicroVue Creatinine 8009 and MicroVue PYD 8010,
respectively), according to the manufacturer’s instructions. The analysis is
conducted by SMQ Group Medical Laboratory (Shen Zhen, China).
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Supplementary Table S1 Separation gradient of chromatographic separation

Time (min) Flow rate (mL/min)  Mobile phase A (%) Mobile phase B (%)
0 0.300 74.0 26.0
0.50 0.300 74.0 26.0
5.00 0.300 76.0 24.0
6.00 0.300 80.0 20.0
13.00 0.300 82.0 18.0
13.01 0.300 74.0 26.0

Supplementary Table S2 Compound parameters of mass spectrometric detection

Analyte Transition Reactions (m/z) used for Quantification
D3-PTAD 560.31 —298.1
25-OHD3-PTAD 558.31 —298.1
D3- d3-PTAD 563.31 —301.1
25-OHD3-d6-PTAD 564.41 —298.0
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ABSTRACT

Purpose: The Bone And MicroBiOme Onset (BAMBOO) study is an ongoing prospective observational cohort
study conducted in Tianjin, China, aiming to determine age-appropriate trajectories for microbiome maturation and
bone development, and to identify the influence of dietary factors in the process.

Participants: The recruitment started in September 2021 and was completed in February 2023. In total 1380
subjects were recruited, 690 at birth (group 1) and 690 at 6 months of age (group 2). Group 1 and 2 will be followed
up to 12 months and 36 months, respectively.

Findings to date: The age of the mothers was 31.14 3.7 (mean = SD), and the birth weight of infants was 3.3+0.5
kg with an incidence of Caesarean section 50.4%. Food diary information of the first 100 subjects showed that 64
food items were introduced by 6 months. A pilot microbiome analysis revealed that at the species level, bacterial
communities were composed of mostly Bacteroides dorei, Bacteroides vulgatus and Escherichia coli, that were
consistent with previous reports. Feasibility assessments of breast milk vitamin D and HMOs were validated though
certified reference measurements. The early data assessment showed a high reliability of the data generated from
this study.

Future plans: The data collection will be completed in August 2025. Four stage-statistical analyses will be
performed as the cohort reaches certain age thresholds before the final report. Analysis of BAMBOO data will be
used to develop age-appropriate trajectories for microbiome maturation and bone development for children 0-3 years
and investigate the contribution of dietary factors in the process.

Registration: Trial registration No.: ChiCTR2100049972 (August 16%, 2021)

Strengths and limitations

® This is a large prospective longitudinal cohort study covering the first 3 years of life, measuring multiple
aspects of health at multiple timepoints.

® The study investigates the interplay of dietary factors, microbiome maturation and bone development, as well
as growth and health status.

® Asan observational study, a limitation is that only associations between early life nutrition, microbiome
maturation and bone development can be investigated, the causal relationships could not be determined.

® The study is being conducted in a major metropolitan area of northern China, the infant feeding and dietary
habit could differ in other regions across China.

Keywords: Microbiome; bone health; early life nutrition; early life growth

INTRODUCTION

Early childhood is a critical period for growth and development benefitting long term health. The role of the gut
microbiome in health has been investigated in many studies. Differences in gut microbiome composition and
function have been associated with various chronic diseases such as metabolic conditions, neurological disorders,
and cardiovascular illnesses [1-2]. Microbiome maturation in infants parallels human neurodevelopmental processes
and growth. It plays a role in gut-brain signaling [3], and is associated with cognitive development [4]. An essential
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aspect of microbiome function is its impact on immune system. The establishment of host-microbial symbiosis relies
on the mutualistic co-development of the host microbiota and immune system [5]. Microbiome diversity has been
associated with respiratory tract infections [6] and its composition may influence mucosal IgA response to vaccine
in infants [7].

A critical window for microbiome maturation is from birth to 4 years of age[5]. Stewart and colleagues reported
three distinct phases of microbiome composition evolution in early life: a developmental phase (months 3-14), a
transitional phase (months 15-30), and a stable phase (months 31-46) [8]. Considering that after these phases the
microbiome composition remains fairly stable across life stages, it is important to define the optimal age-appropriate
microbiome acquisition, selection, and maturation from birth up to toddlerhood in relation to health benefits.
Moreover, further understanding on the influence of weaning and nutrition during early childhood on an
ageappropriate microbiome maturation is needed. While multiple factors influence the establishment and
development of infant gut microbiome, such as delivery mode and day care attendance[9-10], there is also growing
evidence of the influence of dietary factors on microbiome maturation, both breastfeeding and complementary
foods. Breastfeeding has a critical role, especially during the first 6 months of age [8-9, 11]. After 6 months of age
when weaning foods are gradually being introduced to the diet, microbiota composition and environment changed
rapidly[12]. An intervention with microbiota-directed complementary foods (i.e. the combination of chickpea flour,
peanut flour, soy flour, and raw banana) modified the microbiota and increased plasma biomarkers and mediators of
growth, bone formation, neurodevelopment, and immune function in a randomized, double-blind controlled feeding
study in malnourished infants in Bangladesh [13]. Understanding the impact and mechanisms underlying these
maturation changes requires information on two aspects: establishment of normal age-appropriate microbiome
maturation trajectory and investigation of the relationship between specific dietary factors and microbiome[5].
Although some studies have been carried out in Bangladesh[14], US and Europe[8, 12, 15], no longitudinal data
have been reported for Chinese infants.

Healthy skeleton development is an important aspect of child growth, particularly around 2-4years where fast growth
occurs with some consequence on fracture risk elevated in child with high height at age 3 years [16]. Bone is a
dynamic and highly specialized connective tissue. Major functions of bone include provision of a mechanical
support for muscular activity, physical protection to the tissues and internal organs, and to act as a repository for
systemic mineral homeostasis [17]. Bone mass is related to fracture risk. Studies have shown that, for every standard
deviation decrease in size-adjusted bone mass, there is an 89% increase in fracture risk in childhood [18]. By the
early 20s, a 10—15% higher peak bone mass has been estimated to decrease the risk of fracture by 25-50% later in
life [19]. Therefore, one strategy to reduce later life fracture risk is to build peak bone mass. There are two windows
of opportunity to maximize peak bone mass, infancy and adolescence[20]. Bone mass is assessed by both geometry
measures (length and width, which are relatively easier to measure in clinical studies) and mineral deposition. Bone
mineralization provides rigidity and resistance to the skeleton while maintaining a certain degree of elasticity[17].
Chronological bone physiology highlights the importance of bone mineralization in infants and toddlers to achieve
developmental milestones, such as climbing, walking, and running. However, the knowledge on infant bone mineral
deposition is limited due to the difficulties in measurement. Moreover, in this rapid growing phase, the balance
between rigidity and elasticity at different ages also requires further investigation[21]. Breastmilk was found to have
a positive influence on peak bone microarchitecture[22], and might be protective for long term bone health[23].
Non-digestible human milk oligosaccharides (HMOs), which have a significant influence on infant microbiome[24],
were found to improve bone mass and structure in different mouse models suggesting a potential HMO-microbiome-
bone interaction [25-27]. A prospective randomized clinical trial showed that calcium supplementation increased the
acquisition of bone mass in children, adolescence, and early adulthood[28]. Notwithstanding such studies,
ageappropriate bone development, and the influence of feeding types and complementary food introduction on bone
development, in infants and toddlers is still less investigated.

To fill the knowledge gaps on both optimal age-appropriate microbiome maturation and bone development, the
interaction of these two and influence of dietary factors, the Tianjin Women and Children’s Health Center
(TJWCH), Beijing Genomic Institute (BGI) and Nestlé Research (NR) jointly designed and initiated the BAMBOO
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study. The results of this unique Chinese project will help researchers to establish age-appropriate trajectories for
microbiome maturation and bone development from birth to pre-school age toddlers. The insights gathered may
support local nutrition - healthcare programs for infants and toddlers to benefit long term health status. The focus of
this article is to report the study protocol used in this longitudinal cohort study.

COHORT DESCRIPTION - Aim of BAMBOO

BAMBOOQO is a prospective cohort observational study aiming to characterize normal age-appropriate
microbiome maturation and bone development, and to assess how early life nutrition influences these
development processes.

- Setting of BAMBOO

The BAMBOO study is conducted in Tianjin, the fourth largest municipality in China, covering an area of
12,000 square kilometers with a resident population of 13.8 million. It is comprised of 16 districts, including 6
central urban districts, 4 surrounding urban districts and 6 suburb districts. All 0—6-year-old children in Tianjin
are registered in the Maternal and Child Healthcare system administered by TTWCH. Routine health care
records from the pregnancy until children’s 6 years are kept in the system. Participants in this cohort are mainly
from the 6 central urban districts (Hedong district, Nankai district, Hebei district, Hexi district and Honggiao
district) and 4 surrounding urban districts (Beichen, Jinnan, Xiqing and Dongli district).

The cohort is composed of children between 0 to 3 years of age. In an accelerated cohort design, two parallel
groups covering different age ranges are recruited with an overlap age from 6 to 12 months. Group 1 subjects
will be followed from birth to 12 months of age with infant/toddler development information and samples
collected at birth and then 1, 3, 4, 6, 9, 12 months of age. Group 2 subjects will be followed from 6 to 36
months of age with infant/toddler development information and samples collected at 6, 9, 12, 18, 24, 30 and 36
months of age. Detailed visit timepoints and sample collection schedule are shown in figure 1.

This international scientific collaboration was approved by China Human Genetic Resource Admission
Committee (HGRAC) in August 2021. The study is conducted according to the principles of the Declaration of
Helsinki and in accordance with the guidelines and regulations of HGRAC. Ethics approval of research was
obtained from Tianjin Women’s and Children’s Health Center Medical Ethical Committee and the Institutional
Review Board of BGI-Shenzhen (BGI-IRB 21056). For this study the informed consent will be obtained from
parents or legal guardians of the participants. Informed consent will also be obtained from all the mothers
involved in the study. The study is registered in the clinical trial registration and the trial number is
ChiCTR2100049972.

- Recruitment

Children who meet the following requirements are invited to participate in the study: 1) full-term gestational
birth (> 37 and < 42 weeks); 2) singleton; and 3) signed informed consent by infant’s parents (or his/her legally
accepted representative) and agree to fulfill the requirements of the study protocol.

The exclusion criteria are: 1) birth after a complicated pregnancy, such as pre-eclampsia, gestational diabetes, or
bowel disease, determined by medical interview/ medical record; 2) infant’s parents/LAR not willing and/or not
able to comply with scheduled visits and the requirements of the study protocol; and 3) currently participating
or having participated in another clinical trial within 4 weeks prior to the start of this cohort.

For group 1, infants begin their journey in the study within 10 days after birth. Participant recruitment is

ongoing at 7 local delivery hospitals. Investigators introduce the study to the parents and ask their consent, with
screening based on the inclusion/exclusion criteria at 3-5 days after giving birth. For group 2, infants join the
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cohort at 6 months of age. Investigators introduce the study to the parents based on the inclusion/exclusion
criteria and ask for their consent when the child is around 5.5 months.

Sample size was calculated based on bone development outcomes. For the bone trajectory analysis, Limanovitz
et al found that a sample size of 60 infants per group would be required to demonstrate a significant difference
of 70m/s in SoS between breastfed and formula-fed infants with a standard deviation of 133 m/s, assuming an
overall type I error of 5% and 80% statistical power[29]. Based on a previous study in Tianjin, 10% of women
performed exclusively formula feeding, 45% performed exclusively breastfeeding and 45% performed mixed
feeding. Therefore, given that at least 60 infants are required in each feeding group, a total of 600 completed
infants are needed. Considering a drop-out rate of 13%, the total number of infants to be enrolled is 690 per
group. For the microbiome trajectory development, based on literature in which a small number of subjects with
frequent time points of fecal sampling were used to derive a trajectory[14], we believe we will have sufficient
reference subset of infants selected based on our criteria, starting from 690 subjects per group. A total of 1380
healthy normal developing Chinese infants and toddlers are planned to be recruited in this study. Recruitment of
participants started in September 2021 and completed in February 2023.

Data collection

Data collection includes questionnaires, medical history (MH), concomitant medication (CM), adverse
events/serious adverse events (AE/SAE) record, food diary, biological samples collection and anthropometric
measurements (length/height, weight and bone measurements).

Mother and infant questionnaires. A mother’s questionnaire is filled at enrolment (group 1 at around birth;
group 2 when infants are 6 months old), including basic information (mother’s height, weight, education level
and history of gestation), tobacco and alcohol use, work and physical activities after 28 weeks of gestation,
vitamin, mineral and probiotic supplements, health and medication during pregnancy, and the last B-ultrasound
examination result during pregnancy (only for Group 1).

The infant’s questionnaires are gathered at each visit from main caregivers in a face-to-face interview or
phonecall interview if the person cannot attend the visit. The information on baby feeding practice, sleep,
vitamin, mineral and probiotic supplements, health status, growth and development and antibiotic use is
collected from the infant’s questionnaires. Infant Gastrointestinal Symptom Questionnaire (IGSQ) (up to 12
months of age) and Toddler Gut Comfort Questionnaire (TGCQ)(18m to 3 years of age) are also administered
[30]. MH, AEs/SAEs as well as concomitant medications and non-pharmacological treatments are recorded
from the beginning till the final visit.

Definition of feeding types. In this study, exclusive breastfeeding (BF) is defined as a subject reported as
exclusively breast fed at 1 and 3 months. For exclusive infant formula feeding (IF), a subject is either
exclusively infant formula fed at 1 and 3 months or with a mixed feeding and an IF ratio higher than 80% at 1
and 3 months. Feeding practice is classified as mixed feeding if the subject has an estimated IF ratio lower than
80% of total intake at 1 and 3 months. We applied the principle of flexible feeding type description [29], IF
ratio = total daily infant formula intake in ml/780ml.

Food diary. Starting from 4 months of age, a food diary is filled by the main caregiver at home, assisted by
photos and tools, for 3 consecutive days, starting 4 days prior to each visit. The content is reviewed during the
visit by a dietitian. A nutrition evaluation report is shared with the parents by the dietitian at 6 months and 1
year of age. Each food diary is checked by the principal investigator to ensure quality. Nutrient intakes are
calculated using Chinese Food Composition database [31], complemented by other sources such as pack labels
and literature review in case of lack of information in the current database.
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Biological samples collection. All biological samples (child fecal and urine samples, and human milk samples)
are temporarily stored at -80° freezer at TTWCH, and regularly shipped on dry ice to different labs for analysis.
The samples flow chart is shown in Figure 2. Detailed methods for sample handling and analysis are described
in Supplemental material.

Height, Weight measurement. Children’s length/height and weight are measured by trained investigators using
calibrated electronic scale and measuring bed (Suhong RCS-20), with the nearest accuracy of 0.1cm and 5g,
respectively.

Bone length and mass index measurement. Bone mass index measurement is conducted using a non-invasive
and radiation-free ultra-sound sonometer (Sunlight® Omnisense Mini) measuring bone transmission time and
speed of sound at the tibia site, together with measurements of both tibia and radius length. In the study, two
ultrasound devices are used to measure the bone transmission time and speed of sound at the radius and tibia
site. To calibrate the two devices, a phantom is scanned to detect deviation of the ultrasound source daily. In
order to maximize the reproducibility, the research staff who had past experience with similar devices were
trained and tested in children with the reproducibility of the two devices CV<6%.

Data management and Statistical analysis

Data are entered from the source document into an electronic Case Report Form (eCRF - web database named
ClinFlash) within 15 days after the subject’s visit. Data quality review meetings are held quarterly, and the
statistical results on sample enrolment and descriptive statistics on key measurements are included into a data
quality report and submitted to the research committee for review. Protocol deviations are predefined and
divided into major and minor categories, which trigger corresponding corrective action and preventive action in
time. All protocol deviations in listing format will be reported to the TTWCH Ethics Committee.

Data analyses are planned to be conducted in R (R Core Team, 2014) and figures will be produced using the
package ggplot2 (Wickham, 2009). Microbiome data will be further explored using Microbiome-toolbox
(version 1.0) [32]. Data will be initially checked for normality of distribution (using qg-plot and residuals vs.
fitted values plot). Feeding groups, complementary food and nutrient intakes will be summarized. Dietary
patterns will be identified using principal component analysis (PCA) and/or cluster analysis. Microbiome
trajectories were derived using a machine learning model to approximate Microbiome Maturation Index (MMI).
Microbiota-for-age z-scores will be calculated and associations between normal/abnormal microbiota-for-age
zscores and various health and dietary factors will be investigated using chi-square test of independence. Bone
(tibia and radius length and SoS) trajectories over time will be summarized. Associations between different
measures will also be investigated using appropriate method, such as linear mixed-effect model adjusting for
confounding factors. The model will include the computed propensity scores as weights.

Patient and public involvement

Patients and/or the public were not involved in the development of study design and dissemination of this
research.

FINDINGS TO DATE

The Bamboo study was started in September 2021 and recruitment was completed by the end of February 2023. A
total of 1380 mother-child pairs were recruited in this study (690 in group 1 and 690 in group 2). Table 1 shows the
basic characteristics of the participants, including mother’s age, delivery weeks, birth mode, infants’ gender, nation,
birth weight or birth length. In total, 239 subjects dropped out from the study. Figure 3 shows the reasons for drop
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out, where the top 3 reasons are “inconvenient to follow up”, “not interested in the study” and “leaving Tianjin”. We
compared the basic characteristics between participants still in the group and those who dropped out, and found no
difference except that the dropped-out mothers were more likely to be younger than the mothers remaining in the
study (Table 1). The population characteristics of this study are comparable to those in another large cohort study,
the Tianjin Birth Cohort (TJBC), conducted in the same city with a large number of mother and infant dyads [33]. In
both studies, the average mothers’ age was around 30-31 years, children’s average body length and weight at birth
were around 50cm and 3.3kg, respectively. We observed a slightly lower proportion of girls enrolled in this study
(45%) as compared to TIBC (48%) but the difference is not statistically significant (detailed data of TIBC have not
yet been published).

Table 1. Characteristics of enrolled participants (February 2023)

Characteristics Group 1 Group 2 Total Active Drop out Statistics P-value
Number of subjects 690 690 1380 1141 239

Mother’s age 30.83+3.80 31.44+3.59 31.14+3.71 31.28+3.73 30.44+3.54 t=3.205 0.001
Delivery weeks 39.05+0.937 39.19£1.072 39.12+1.01 39.14+1.01 39.03+1.02 t=1.605 0.109
Birth mode Natural childbirth 314 (45.5%) 381 (55.2%) 695 (49.6%) 586 (51.4%) 109 (45.6%)

$=2.615  0.106
Caesarean section 376 (54.5%) 309 (44.8%) 685 (50.4%) 555 (48.6%) 130 (54.4%)

Male 396 (57.4%) 369 (53.5%) 765 (55.4%) 631 (55.3%) 134 (56.1%)
Infant’s gender
%2=0.047 0.829
Female 294 (42.6%) 321 (46.5%) 615 (44.6%) 510 (44.7%) 105 (43.9%)
Nation Han 619 (89.7%) 639 (92.6%) 1258 (91.2%) 1041 (91.2%) 217 (90.8%)
%%=0.048 0.827
Other 71 (10.3%) 51 (7.4%) 122 (8.8%) 100 (8.8%) 22 (9.2%)
Birth weight (kg) 3.33+0.372 3.33+0.389 3.33+0.380 3.34+0.375 3.29+0.401 t=1.733 0.083
Birth length (cm) 49.63+1.36 49.97+1.29 49.80+1.33 49.84+1.32 49.65+1.39 t=1.925 0.054

A review of dietary intake data was conducted using food diary information from the first 100 subjects at 6 months
of age in group 2 since most children have been exposed to the complementary foods at this age. In total 64 food
items were reported (Table 2). Nutrient intake estimation is ongoing based on the food intake using Chinese Food
Composition database [31], complemented by labels on the pack.

Table 2 Foods recorded in the food diary*

Food name Count Percent, % Food name Count Percent, %
Breastmilk 1552 54.0 Orange 8 0.3
Formula 510 17.8 Tangerine 6 0.2
Ground rice 179 6.2 Avocado 1 0.1
Ground rice with vegetable puree 1 0.0 Grape 2 0.1
Ground rice with zucchini puree 2 0.1 Pomegranate 1 0.0
Ground rice with potato puree 1 0.0 Red date 2 0.1
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Formula with ground rice 1 0.0 Fruit puree 6 0.2
Rice cracker 8 0.3 Banana 7 0.2
Rice water 2 0.1 Yolk 14 0.5
Rice porridge 1 0.0 Liver 3 0.1
Noodle 5 0.2 Shrimp 3 0.1
Steamed buns 3 0.1 Dried meat 1 0.0
Millet puree 1 0.0 Cookie 1 0.1
Millet porridge 3 0.1 Puff 1 0.0
Millet sweet potato porridge 1 0.0 Mousse 1 0.0
Mixed porridge 1 0.0 Oil 23 0.8
Purple rice porridge 2 0.1 Linseed oil 2 0.1
Sweet potato 4 0.1 Sesame butter 3 0.1
Potato 3 0.1 Soy sauce 3 0.1
Purple sweet potato 1 0.0 Water 34 1.2
Yum 7 0.2 Vitamin AD 188 6.5
Spanish 4 0.1 Vitamin D3 61 2.1
Bok choy 1 0.0 Vitamin supplement 1 0.0
Broccoli 5 0.2 Mineral supplement 7 0.2
Carrot 14 0.5 Calcium 47 1.6
Cucumber 5 0.2 Zinc 2 0.1
Pumpkin/Squash 21 0.7 Probiotics 37 1.3
Apple 29 1.0 Fish oil 3 0.1
Pitaya 1 0.0 DHA 25 0.9
Blueberry 2 0.1 B12 2 0.1
Pear, blueberry 1 0.0 Albumen powder 2 0.1
Pear 2 0.1 Iron protein succinylate 2 0.1
oral liquid

*Data was based on the first 100 subjects at 6 months in group 2.

A data assessment was conducted using early available samples, which is a small proportion of the cohort data. The
data that support the findings of this study have been deposited into CNGB Sequence Archive (CNSA)[34-35], with
accession number CNP0003576. A total of 20 stool samples were sequenced and subjected to subsequent
metagenomic analysis. All DNA concentrations of the 20 samples are greater than 3 ng/uL, which is the minimum
amount required for library construction. Adaptor contaminated, low-quality and host reads were removed from the
raw sequencing read sets. An average of 33.6 GB (9.52 to 48.36 GB) data of high-quality clean reads per sample
was generated, equivalent to 96.1% of raw reads on average. Comparison of the compositional features of the gut
microbiota alongside the age spectrum revealed several characteristic patterns. At the species level, bacterial
communities were composed of mostly Bacteroides dorei, Bacteroides vulgatus and Escherichia coli (Supplemental
Figure S1). Microbial abundances were showed in the Supplemental materials. Progressive changes in microbial
diversity and abundance of the infant gut microbiome are likely to re-shape the metabolic functions of the hosts over
time. The results of the pilot assessment were consistent with the discoveries reported previous [8, 36]. The urine
creatine assay has been tested and validated previously in infants and toddlers with similar age to the BAMBOO
cohort, with results in the correct range [37-38]. A cross validation of breast milk vitamin D and HMOs
measurement has been conducted with internal data previously published [39-40] and also validated through
certified reference values (Supplemental Tables S1, S2 and S3). In summary the early data assessment shows that
high reliability of the data generated from this study.
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The next step will focus on completing recruitment and minimizing the drop out, especially in group 1. Additionally,
an interim statistical analysis will be performed to provide an initial overview of different aspects of the study,
including microbiome maturation, bone development and dietary intake of children at different ages. Finally, 4stage-
statistical analyses before final data analysis will be performed as the complete cohort reaches certain age
thresholds.

FURHER DETAILS Strengths and limitations

There are several limitations in this study. First, as an observational study, only associations between early life
nutrition, microbiome maturation and bone development can be investigated, but their causal relationships could not
be determined. However, these findings will provide insights that may help to develop scientific hypotheses and
identify potentially relevant timing and interventions to support optimal microbiome or bone development and
contribute new evidence to inform nutrition policy setting. Second, as the study is conducted in a major metropolitan
area of northern China, we could anticipate differences in feeding and dietary habits from other regions across
China. Future studies could focus on such regional differences.

The strength of the study is its large sample size with longitudinal follow up, measuring multiple aspects of health
consistently at multiple timepoints. To our knowledge, this is the first study with such comprehensive coverage in
infant and toddlers in China, making it possible to investigate the interplay of dietary factors, microbiome
maturation and bone development, as well as growth and health status.

Collaboration and Data availability statement

Microbiota data that support the findings of this study have been deposited into CNGB Sequence Archive (CNSA)
and made publicly available upon publication of the results in scientific articles. Ethical considerations related to
personal data, informed consent and human research act restrict human data sharing in public repositories. Fully
anonymized data may be shared upon request to the corresponding author accompanied by a proposed research plan
for evaluation and approval by the Bamboo scientific council, followed by relevant ethics committee approval.
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Supplemental material: Biological samples collection and measurement

All biological samples are temporarily stored at -80° freezer at Tianjin Women and Children’s
Health Center (TJWCH), and regularly shipped on dry ice to different labs for analysis.

- Fecal samples:

O

Fecal samples are collected a maximum of 72 hours before the planned visit,
stored at 2-8°C and bring to the hospital using a cooling bag. For subjects aged 6
months and under (<= 6m), 1 flat spoon of stool sample is collected. For subjects
over 6 months of age (> 6m), 2 swabs of stool samples is collected. The collected
samples are put in a pre-prepared tube and the stabilizer should merge the sample.
A sampling guideline is included in the stool sample Kits.

The methods of library construction and sequencing of microbiota in fecal
samples are adopted from the protocol described previously*. Genomic DNA is
firstly isolated from stool samples using Magpure Stool DNA KF Kit B (Magen,
China) following the manufacturer’s instruction. The isolated DNA is subjected
to random fragmentation with Covaris E220 (Covaris, Brighton, UK). After
ligation, a MGIEasyTM DNA Library Prep Kit (MGI, Shenzhen, China) is
applied and the resulting ssSDNA circles are used to generate DNA nanoballs
(DNBs) by rolling circle amplification (RCA)?3. After RCA and the formation of
DNBs, the final products are measured by Qubit using the ssSDNA HS Assay kit
(Invitrogen), and loaded on a DIPSEQ platform (MGI, Shenzhen, China) for
sequencing using paired-end 100 bp mode following the manufacturer’s
instructions®. Metagenome analysis by DNA shotgun sequencing using DIPSEQ
platforms has been previously established to study human gut microbiome®®.

For bioinformatics analysis, the high-quality cleaned reads are used for the
annotation and profile acquisition of taxons using MetaPhlan3 (version 3.0.14,
code: metaphlan.py input.fastq -input_type fastq -nproc 10 >
profiled_metagenome.txt)”. For functional abundance calculation, the HumanN3
pipeline (version 3.0.1, code:humann --input input.fastq --threads 10 --output
output )" is used to map the sequences against the UniRef90 database with default
parameters to obtain functional profiles. Taxonomic profiles include the stratified
relative abundances from phylum to species levels. The stratified relative
abundances are extracted according to the taxonomic levels of interest. The
Chaol and Shannon indexes are calculated to estimate microbial alpha-diversity.

- Breast milk samples:

O

Breast milk samples are collected in group 1 at 1-month and 4-month timepoints
from mothers who provide exclusive breastfeeding to their infants. The volume of
a breast milk sample is 30ml. A breast milk pump is available at the site and milk
is collected in the morning from 9 to 11am. For mothers who cannot complete
such collection during the visit, the study team will arrange another time (within
48h). A delay of additional 48h is accepted if the mother is sick.

Macronutrient analyses, including protein, lactose, energy, fat, and calcium, are
performed on HLIFE MR-1011 automatic breast milk analyzer in the lab in
TIJWCH.

Quantitative analysis of Vitamin D in human milk. Vitamin D3 and 25-OH Ds are
target analytes for quantitative analysis. Analysis is performed on Agilent 1290
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Infinity liquid chromatography coupled to Agilent 6495 tandem mass
spectrometry (Agilent). The analysis is conducted by SMQ Group Medical
Laboratory (Shen Zhen, China). Phenomenex Kinetex PFP (2.1x150 mm, 1.7
pum) has been chosen as the analytical column. The separation gradient is shown
in Supplementary Table S1. Mass spectrometric detection is carried out on
Atmospheric Pressure Chemical lonization operating in positive mode at unit
resolution (APCI*). Compound parameters are shown in Supplementary Table
S2. The detection limit and quantitation limit of Vitamin Ds are 0.02 ng/mL and
0.07 ng/mL, respectively. For 25-OH Ds, the detection limit is 0.05 ng/ml and the
quantitation limit is 0.16 ng/ml.

o Quantification of HMOs in human milk by UHPLC-FLD. The method has been
developed for the quantification of the major human milk oligosaccharides
(HMOs) in human milk using UHPLC with fluorometric detection (Thermo
U3000). External standard used for the quantification of identified HMOs is listed
in Supplemental Table S3.

- Child urine sample

o Urine samples are collected using urine collection sterile bags and then
transferred into the two 5ml cryotubes. The samples are collected a maximum of
48hr before the planned visit, stored at 2-8°C. If samples are not collected prior
the visit, the study team will propose to collect the sample during the visit or to
collect the samples at home in the following 48 hours, stored at 2-8°C.

o Analysis for urine creatinine and pyridinoline (PYD) is performed using
commercial ELISA kits (MicroVue Creatinine 8009 and MicroVue PYD 8010,
respectively), according to the manufacturer’s instructions. The analysis is
conducted by SMQ Group Medical Laboratory (Shen Zhen, China).
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Supplemental Table S1 Separation gradient of chromatographic separation
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Time (min) Flow rate (mL/min)  Mobile phase A (%) Mobile phase B (%)
0 0.300 74.0 26.0
0.50 0.300 74.0 26.0
5.00 0.300 76.0 24.0
6.00 0.300 80.0 20.0
13.00 0.300 82.0 18.0
13.01 0.300 74.0 26.0

Supplemental Table S2. Compound parameters of mass spectrometric detection for vitamin D

Analyte Transition Reactions (m/z) used for Quantification
D3-PTAD 560.31 —298.1
25-OHD3-PTAD 558.31 —298.1
D3- d3-PTAD 563.31 —301.1

25-OHD3-d6-PTAD

564.41 —298.0

Supplemental Table S3 External standard used for the quantification of identified HMOs

Analyte T Concentration range
Min Max
2'FL mg/L 19.4 5324.2
3FL mg/L 17.8 4890.3
LDFT mg/L 16.9 1011.3
3'SL mg/L 16.0 799.3
LNT mg/L 18.3 1643.8
LNnT mg/L 18.1 723.7
6'SL mg/L 17.7 12371
LNFP-I mg/L 29.2 29235
Maltotriose mg/L 30.1 6867.2
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Supplemental Figure S1. Relative abundances of top 10 Species in the two groups.
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oNOYTULT D WN =

BAMBOO_Supplemental material: Microbial abundances

SamplelD
ABS__Acinetobacter_radioresistens
ABS__Shuttleworthia_satelles
ABS__Asaccharobacter_celatus
ABS__Citrobacter_freundii
ABS__Aeromonas_caviae
ABS__lactobacillus_fermentum
ABS__Dolosigranulum_pigrum
ABS_Staphylococcus_argenteus
ABS__Bacteroides_vulgatus
ABS__Neisseria_cinerea
ABS__Lautropia_mirabilis
ABS__Peptoniphilus_harei
ABS__Turicibacter_sanguinis
ABS__Enterobacter_bugandensis
ABS__Parabacteroides_merdae
ABS__Bacteroides_caccae
ABS__Clostridium_bolteae_CAG_59
ABS__Selenomonas_artemidis
ABS__Streptococcus_mitis
ABS__Corynebacterium_accolens
ABS_ Moraxella_osloensis
ABS__Prevotella_jejuni
ABS__Dermabacter_hominis
ABS__Enterobacter_mori
ABS__Staphylococcus_hominis
ABS__Streptococcus_anginosus_group
ABS__Streptococcus_infantarius
ABS__Collinsella_massiliensis
ABS__Anaerococcus_octavius
ABS__Citrobacter_farmeri
ABS__Actinomyces_radingae
ABS__Acinetobacter_lwoffii
ABS__Providencia_rettgeri
ABS__Proteus_mirabilis
ABS__Clostridium_sporogenes.
ABS__Corynebacterium_amycolatum
ABS__Enterococcus_faecium
ABS__Streptococcus_salivarius_CAG_79
ABS__Lactobacillus_crispatus
ABS__Lactobacillus_salivarius
ABS__Collinsella_intestinalis
ABS__Eubacterium_callanderi

ABS_ Klebsiella_pneumoniae

ABS_ Prevotella_salivae
ABS__Ruminococcus_gnavus
ABS__Fusobacterium_nucleatum
ABS_ Roseburia_faecis

ABS__ Terrisporobacter_glycolicus
ABS_ Blautia_coccoides
ABS__Bifidobacterium_longum
ABS__Pseudomonas_aeruginosa_group
ABS__Acinetobacter_soli
ABS__Citrobacter_werkmanii
ABS__Acinetobacter_johnsonii
ABS__Pediococcus_acidilactici
ABS__Bifidobacterium_pseudocatenulatum
ABS__Eubacterium_limosum
ABS__Prevotella_bivia
ABS__Parabacteroides_distasonis
ABS__Cutibacterium_granulosum
ABS__Denitrobacterium_detoxificans
ABS__Veillonella_parvula
ABS__Corynebacterium_simulans
ABS__Acinetobacter_junii
ABS__Bifidobacterium_dentium
ABS__Anaerococcus_lactolyticus
ABS__ Neisseria_flavescens
ABS__Staphylococcus_aureus
ABS__Lawsonella_clevelandensis
ABS__ Citrobacter_portucalensis
ABS__Enterorhabdus_caecimuris
ABS__ Citrobacter_europaeus
ABS__Campylobacter_gracilis
ABS__Corynebacterium_pseudodiphtheriticum
ABS__Actinomyces_sp_S6_Spd3
ABS__Actinomyces_sp_HMSC035G02
ABS_ Veillonella_infantium

ABS_ Blautia_hansenii

ABS_Candida_parapsilosis

NTBF1
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0014
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0084
0.0057
0.0000
0.0080
0.1888
0.0000
0.8862
0.0000
0.0000
0.0000
1.4433
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0062
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0017
0.0002
0.0000
0.0120
0.0000
0.0000
0.0000
0.0018
0.0042
0.0000
0.0000
0.0000
0.0000
0.0012
0.0000
0.0293
0.0000
0.0465
0.0000
0.0031
0.0000
0.0000

44.9228
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0220
0.0000
0.0000

NTBF2
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0115
0.0000
0.0000
0.0000
0.0000
0.0005
0.0486
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0016
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0013
0.0000
0.0000
0.0000
0.0004
0.0000
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
6.8424
0.0000
0.0000
0.0021
0.0000
0.0000
0.0190
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF3
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0001
0.0068
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1620
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0092
0.0000
0.0000
0.0000
0.0000
0.0000

39.1397
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0059
0.0000
0.0000
0.0000
0.0016
0.0000
0.0030
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0027
0.0192
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0562
0.0000
0.0000

NTBF4
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.1568
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0027
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

94.7325
0.0000
0.0000
0.0000
0.0013
0.0000
0.0037
0.0000
0.0000
0.0003
0.0000
0.0000
0.0013
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0036
0.0000
0.0000

NTBFS5
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0224
0.0023
4.6210
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1681
0.0000
0.0000
0.0115
0.0000
0.0000
0.0000
0.0000
0.0000
0.0093
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
9.3675
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000
0.0000
0.0001
0.0000
3.7402
0.0000
0.0000
0.0246
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1535
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF6
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
2.1493
0.0000
0.0000
0.0000
0.0000
0.0000

13.0247
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0016
0.0000
0.0000
0.0105
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0019
0.0000
0.0029
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
2.9540
0.0000
0.0000
0.0000
0.0000
0.0004
1.3167
0.0000
0.0000

15.3285
0.0000
0.0000
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

BMJ Open

NTBF7
0.0000
0.0000
0.0000
2.8183
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0026
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0643
0.0000
0.0000
0.0000
0.0513
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

49.0007
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF8
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0063
0.0000
0.0000
0.0000
0.0000
0.0000
0.0272
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0026
0.0000
0.0136
0.0000
0.0000
0.0195
0.0000
0.0000
0.0052
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
1.0633
0.0000
0.0000
0.0000
0.0000
0.3156
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0671
0.0000
0.0000

NTBF9
0.0000
0.0000
0.0000
0.0000
0.0000
0.4080
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0962
0.0000
0.0000
0.0000
0.0000
0.0000
0.0239
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

84.2812
0.0000
0.0000
0.0000
0.0015
0.0000
0.0030
0.0000
0.0000
0.0000
0.0000
0.0000
0.1219
0.0000
0.0000
0.0000
0.0000
0.0000
0.0012
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF10 NTBF11 NTBF12 NTBF13 NTBF14 NTBF15 NTBF16 NTBF17 NTBF18 NTBF19 NTBF20

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0025
0.0000
0.0000
0.0415
0.0000
0.0467
0.0000
0.0000
0.0000
0.0135
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
19.0467
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
7.9657
0.0000
0.0000
0.0000
0.0001
0.0000
0.0002
0.0000
0.0000
0.0000
0.0085
0.0000
33.1786
0.0000
0.0000
0.0601
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0017
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0297
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2924
0.0000
0.0015
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
2.0802
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
18.9717
0.0127
0.0000
0.0000
0.0000
0.0000
4.7414
0.0000
0.0000
0.0000
0.0000
0.0000
32.5440
0.0000
0.0000
0.0493
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0086
0.0013
0.0782
0.0000

0.0026
0.0000
0.0001
0.0000
0.0006
0.0000
0.0000
0.0000
43.3853
0.0000
0.0000
0.0000
0.0000
0.0002
0.0001
0.0000
0.0000
0.0000
0.0379
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0032
0.0000
0.0000
0.0000
0.0000
0.0021
0.0000
0.0000
0.0000
0.0000
0.0000
1.3346
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
9.0362
0.0000
0.0000
0.0000
0.0034
0.0000
1.8503
0.0000
0.0000
0.0002
0.0000
0.0001
0.0510
0.0000
0.0003
0.0000
0.0000
0.0000
0.0047
0.0000
0.0000
0.0004
0.0028
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0007
0.0002
0.0007
0.0000
0.0000
0.0070
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0115
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0377
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0997
0.0000
0.0000
0.0000
0.0119
0.0000
0.1327
0.0000
0.0000
0.0000
0.0000
0.0004
0.0463
41.5897
0.0000
0.0000
0.0068
0.0000
0.0000
6.6734
0.0000
0.0000
0.0000
0.0000
0.0000
0.1590
0.0000
0.0000
0.0398
0.0000
0.0000
0.0078
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0001
0.0000
0.0000
1.6065
0.0000
0.0000
0.0000
0.0000
0.0000
0.0330
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0036
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0014
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0402
1.0795
0.0000
0.0000
0.5258
0.0000
0.0000
0.0000
0.0000
0.0000
0.0691
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
20.8453
0.0000
0.0000
0.4329
0.0000
0.0000
0.0059
0.0000
0.0000
0.0000
0.0000
0.0000
1.1537
0.0000
0.0000
0.5969
0.0000
0.0000
0.0033
0.0000
0.0000
0.0011
0.0000
0.0000
0.0000
0.0000
0.0000
0.1278
0.0000
0.0000

0.0000
0.0000
0.0000
0.0017
0.0000
0.0008
0.0000
0.0008
43.8932
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0188
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1990
0.0015
0.0000
0.0000
0.0000
0.0000
0.0000
0.1614
0.0001
0.0047
0.0000
0.0000
0.0000
1.1469
0.0000
0.0000
0.0014
0.0000
0.0000
0.0000
1.8268
0.0000
0.0000
0.0000
0.0003
0.0000
0.0017
0.0000
0.0000
0.0000
0.0000
0.0000
25075
0.0000
0.0000
5.0053
0.0000
0.0000
0.0040
0.0000
0.0315
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000

0.0000
0.0000
0.0000
0.1391
0.0000
0.0000
0.0000
0.0000
0.0032
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2406
0.0000
0.0140
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
10.3770
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0013
0.0000
0.0000
0.0000
0.0000
0.0000
13.4550
0.0000
0.0046
0.0000
0.0000
0.0000
05121
0.0000
0.0000
0.0172
0.0000
0.0000
0.0286
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0067
0.0000
0.0000
0.0002
0.0000
16.4531
0.0000
0.0000
0.0000
0.0000
0.0000
5.0257
0.0000
0.0000
0.0000
0.0115
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0087
0.0647
0.0031
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11.0427
0.0000
0.0000
0.0004
0.0006
0.0000
2.0703
0.3947
0.0000
16.1435
0.0000
0.0002
0.5499
0.0038
0.0084
0.0158
0.0000
0.0000
0.0122
0.0000
0.0021
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.1794
0.0000
0.0000
0.0133
0.0000
0.0000
0.0000
0.9975
0.0000
0.0000
0.0011
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0007
0.0000
0.0038
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
1.6201
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
8.2092
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0224
0.7309
0.0000
0.0000
0.4607
0.0040
0.0000
0.0000
0.0028
0.0000
0.0163
0.0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1144
0.0000
0.0000
0.0000
0.0000
0.0000
19.2844
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
31.2917
0.0000
0.0000
0.0000
0.0000
0.0000
0.0029
0.0000
0.0000
0.0003
0.0000
0.0001
0.0000
0.0000
0.0426
0.0011
0.4025
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0012
0.0000
0.0000
0.0000
0.0000
0.0020
0.0270
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0007
0.0074
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1127
0.0000
16775
0.0045
24591
0.0000
0.0000
1.3680
0.0000
0.0028
0.0000
0.0009
0.0000
40132
0.0000
0.0412
0.0000
0.0000
0.0000
52717
0.0000
0.0000
0.0466
0.0000
0.0019
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0040
0.2378
0.0000
0.0085
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SamplelD

ABS_ Anaeroglobus_geminatus
ABS_Aeriscardovia_aeriphila
ABS__Pantoea_sp_PSNIH6

ABS_ Lactobacillus_acidophilus

oNOYTULT D WN =

ABS__Faecalibacterium_prausnitzii

9 ABS__Gemella_morbillorum

-I O ABS__Intestinibacter_bartlettii
ABS_Slackia_isoflavoniconvertens

1 1 ABS__Streptococcus_vestibularis

‘| 2 ABS__Gemella_sanguinis
ABS__Prevotella_disiens

13 ABS_ Clostridium_paraputrificum

14 ABS_Erysipelatoclostridium_ramosum
ABS_ Cutibacterium_avidum

1 5 ABS_Acinetobacter_nosocomialis

16 ABS__ Corynebacterium_kroppenstedtii

.I 7 ABS__Streptococcus_pasteurianus
ABS__Peptoniphilus_coxii

1 8 ABS__Campylobacter_curvus

-I 9 ABS__Lactobacillus_vaginalis
ABS__Gordonibacter_pamelaeae

20 ABS__Corynebacterium_falsenii

2 '| ABS__Bifidobacterium_adolescentis

ABS_Varibaculum_cambriense

ABS_Phascolarctobacterium_faecium

23 ABS_ Veillonella_tobetsuensis
ABS_Gemella_haemolysans

24 ABS_Streptococcus_infantis

25 ABS_ Kiebsiella_aerogenes

26 ABS__Gemella_asaccharolytica
ABS__Megamonas_hypermegale

27 ABS_Slackia_exigua

28 ABS_Bifidobacterium_bifidum
ABS_Lactobacillus_reuteri

29 ABS_Bacteroides_fragilis

30 ABS_Neisseria_subflava
ABS_Collinsella_stercoris

31 ABS_Peptostreptococcus_anaerobius

32 ABS__Anaerostipes_caccae
ABS_Citrobacter_pasteurii

33 ABS_Bacteroides_stercoris

34 ABS_ Escherichia_fergusonii

35 ABS_Collinsella_aerofaciens
ABS_Agathobaculum_butyriciproducens

36 ABS_Oribacterium_sinus

37 ABS_Fusicatenibacter_saccharivorans
ABS_Aggregatibacter_segnis

38 ABS_Atopobium_minutum

39 ABS_Veillonella_atypica
ABS_Lactobacillus_gasseri

40 ABS_Finegoldia_magna

4’| ABS__Enterococcus_faecalis
ABS_Bacteroides_uniformis

42 ABS_Dysgonomonas_sp_37_18

43 ABS_ Burkholderia_vietnamiensis

44 ABS_Streptococcus_thermophilus
ABS_Olsenella_uli

45 ABS_Prevotella_melaninogenica

46 ABS_Negativicoccus_succinicivorans
ABS_Enterococcus_sp_3H8_DIV0648

47 ABS_Bacteroides_xylanisolvens

48 ABS_Eubacterium_sp_CAG_38
ABS__Haemophilus_influenzae

49 ABS_Atopobium_rimae

50 ABS__Streptococcus_oralis
ABS_Clostridium_perfringens

51 ABS__Megasphaera_micronuciformis

52 ABS__Enterococcus_gilvus
ABS_Atlantibacter_hermannii

53 ABS_Raoultella_planticola

54 ABS__ Veillonella_rogosae

55 ABS_Raoultella_ornithinolytica
ABS_Acinetobacter_pittii

56 ABS_Megamonas_funiformis

57 ABS_Streptococcus_agalactiae
ABS_Leuconostoc_lactis

58 ABS_Atopobium_parvulum

59 ABS_Kluyvera_georgiana

ABS_Veillonella_rodentium

NTBF1
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.8956
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0018
0.0318
0.0000
0.0000
0.0002
0.0000
0.0011
0.0011
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0098
0.4497
0.0000
33231
0.0000
0.0000
0.0000
0.0013
0.0000
0.0007
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0008
0.0000
1.5994
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0108
0.0000
0.0000

NTBF2
0.0000
0.0019
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.8684
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.1003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF3
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0039
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0124
0.0018
0.0000
0.0000
0.0000
0.0000
0.0016
0.0000
0.0000
0.0011
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0008
0.0670
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0004
1.9461
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF4
0.0000
0.0003
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0016
0.0000
0.0000
0.0000
0.0000
0.0000
0.0038
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0533
0.0000
0.0006
0.0000
0.0000
0.0000
0.0090
0.0210
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.8844
0.0000
0.0000
0.0000
0.0000
0.0103
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF5
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

72.7643
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1416
0.0193
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.2337
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF6
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0066
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0073
0.0000
0.0161
0.0000
1.2272
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0400
0.0000
0.0000
0.0000
0.1776
0.0000
3.6474
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.1020
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.3607
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

BMJ Open

NTBF7
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0026
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2161
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0054
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
4.2383
0.0000
0.0000
0.0000
0.0000
0.0000
0.0345
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0491
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0042
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF8
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0136
0.0000
0.0000
3.4519
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

93.7583
0.0000
0.0000
0.0000
0.0007
0.0000
0.0000
0.0347
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0447
0.0069
0.0000
0.0000
0.0019
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.3412
0.0000
0.0000
0.0000
0.0000
0.0507
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004

NTBF9
0.0000
0.0039
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0133
0.0000
0.0000
0.0000
0.0000
0.0000
0.0033
0.0020
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

12.7468
0.0000
0.0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
04367
0.0000
0.0000
0.4570
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0018
0.0000
0.0000

NTBF10 NTBF11 NTBF12 NTBF13 NTBF14 NTBF15 NTBF16 NTBF17 NTBF18 NTBF19 NTBF20

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0153
0.0000
0.0000
0.0000
0.0000
0.2611
0.0000
0.0000
0.0000
0.0000
0.0000
0.0146
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.2837
0.0000
0.0000
0.0000
0.0006
0.2845
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1935
2.2903
0.0000
0.0000
0.0016
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
4.1517
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0010
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0264
0.0000
0.0000
0.1467
0.2081
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0042
0.0000
0.0183
0.0000
0.0000
0.0000
0.0057
0.0000
0.0008
0.0000
0.0000
0.4686
0.0000
20.1437
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0286
0.0000
0.0011
1.4302
0.0000
0.0000
0.0000
0.0020
0.0000
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0104
0.0044
0.0000
0.0132
0.0000
0.0000
0.0000
0.0000
0.0024
1.4046
0.0000
0.0000
0.0073
0.0000
0.0000

0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.5792
0.0000
0.0000
0.0012
0.0000
0.0000
0.0000
0.0000
0.0000
0.0254
0.0000
0.0000
0.0000
0.0000
0.0000
0.0009
0.0024
0.0000
0.0000
0.0000
0.0000
10.9356
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0014
0.0000
0.0000
0.0000
0.0000
0.0000
0.0224
0.0000
0.0000
0.6079
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0003
0.9861
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0916
0.0000
0.0011
0.0000
0.0000
0.0518
11.6319
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0020
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0016
0.0000
0.0000
0.0000
0.1990
0.0000
0.0000
0.0000
0.0000
0.0000
22.7679
0.0000
0.0000
0.0000
0.0000
0.0000
0.0071
0.0000
0.0001
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1332
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0170
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0033
0.0000
0.0346
0.0647
0.0000
0.0029
0.0280
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
7.1377
0.0000
6.2715
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0043
0.0000
0.0000
0.0000
0.0000
0.0000
18.2378
0.0000
0.0024
0.0896
0.0000
0.0000
0.0000
0.0155
0.0000
0.0000
0.0103
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.5992
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0692
0.0000
0.0000
0.0096
0.0000

0.0087
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0019
0.3567
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0121
0.0000
0.0000
0.0000
0.0000
0.0234
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
40.0378
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2885
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0020
0.0000
0.0523
0.0001
0.0079
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1871
0.0000
0.0000
0.0000
0.0000
10.5701
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0043
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0057
0.0000
0.0000
0.0000
0.0000
0.0684
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0054
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0103
0.0000
0.0000
0.0000
0.0000
0.0000
0.0605
0.0000
0.0000
0.0000
0.0000
0.0025
0.0000
0.0000

0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0007
0.1819
0.0000
0.0000
0.0000
0.3640
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0084
0.0000
0.0005
0.0000
1.3567
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
6.8562
0.0000
0.2543
0.0000
0.1099
0.0000
0.0000
0.0000
3.0150
0.0000
10.2050
0.0000
0.0000
0.0093
0.0005
0.0000
0.0000
0.0000
0.0016
0.2004
2.9629
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0031
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0028
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0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0288
0.0000
0.0000
0.0000
0.0000
0.0070
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
22.4482
0.0000
36.5650
0.0000
0.0193
0.0000
0.0000
0.0000
0.7585
0.0000
3.2043
0.0000
0.0000
0.0000
0.0000
0.0025
0.0030
0.0000
0.0078
0.0274
1.3654
0.0000
0.0000
0.0000
0.0000
0.0000
0.0014
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000

0.0000
0.0024
0.0000
0.0000
0.0000
0.0000
0.0060
0.0000
0.0000
0.0000
0.0256
0.1378
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0206
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0027
0.0000
0.0000
0.0000
0.0012
0.2783
0.0005
0.0000
0.0000
0.0007
0.1152
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0504
0.0000
0.0001
0.4204
0.0000
0.0000
0.0000
0.0000
0.0000
0.0020
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0029
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
29.1623
0.0000
0.0019
0.0000
0.0000
0.0000
0.0000
0.1903
1.4696
0.0000
0.0026
0.0000
0.0000
0.0000
0.0000
0.0000
0.0097
0.0000
0.0000
0.0022
0.0000
1.3286
0.0028
0.0094
0.0000
0.0000
0.0000
0.0000
0.0014
0.0000
0.0000
0.0007
0.0000
0.0000
0.0577
0.0000
0.0000
0.0052
0.0000
2.0480
0.0019
0.0000
0.0000
0.0000
4.6841
0.0000
0.0039
12.2549
0.0000
0.0000
0.0000
0.0000
0.0000
0.0018
0.0001
0.0000
0.0000
1.0158
0.0000
0.0000
0.0007
0.0298
0.7134
0.0000
0.0000
0.0062
0.0402
0.6542
0.0000
0.0000
0.0000
0.0013
0.0016
0.0000
0.0000



oNOYTULT D WN =

SamplelD

ABS_ Blautia_wexlerae
ABS__Proteus_hauseri
ABS__Anaerococcus_vaginalis
ABS__Clostridioides_difficile

ABS_ Bacteroides_faecis_CAG_32
ABS__Clostridium_innocuum
ABS__Actinomyces_graevenitzii
ABS__Actinomyces_sp_oral_taxon_180
ABS__Haemophilus_haemolyticus
ABS__Citrobacter_braakii
ABS__Morganella_morganii

ABS_ Alistipes_finegoldii
ABS__Kosakonia_sp_S29
ABS__Eggerthella_lenta

ABS_ Klebsiella_variicola
ABS__Enterococcus_gallinarum
ABS__Actinotignum_timonense
ABS__Leptotrichia_wadei

ABS_ Serratia_marcescens
ABS__Bacteroides_ovatus
ABS__Hungatella_hathewayi
ABS__Streptococcus_salivarius
ABS__Streptococcus_lutetiensis
ABS__Bifidobacterium_breve
ABS__Bacteroides_intestinalis
ABS__Campylobacter_showae
ABS__Flavonifractor_plautii
ABS__Lactobacillus_oris
ABS__Kosakonia_cowanii
ABS__Streptococcus_peroris
ABS__Enterobacter_cloacae_complex
ABS__Clostridium_butyricum
ABS__Actinomyces_urogenitalis
ABS__Pyramidobacter_piscolens
ABS__Campylobacter_concisus
ABS__Prevotella_timonensis
ABS_Streptococcus_pseudopneumoniae
ABS__Stenotrophomonas_maltophilia
ABS__Eubacterium_yurii

ABS_ Klebsiella_michiganensis
ABS__Citrobacter_youngae
ABS__Haemophilus_quentini
ABS__Lachnoanaerobaculum_saburreum
ABS__Clostridium_baratii
ABS__Lactobacillus_paragasseri
ABS__Bacteroides_dorei

ABS__ Campylobacter_ureolyticus
ABS__Eubacterium_sulci
ABS__Actinomyces_odontolyticus
ABS__Citrobacter_amalonaticus
ABS__Peptostreptococcus_stomatis
ABS__Ralstonia_pickettii

ABS_ Olsenella_scatoligenes
ABS__Scardovia_wiggsiae
ABS__Actinomyces_sp_oral_taxon_181
ABS__Lactobacillus_rhamnosus
ABS__Proteus_vulgaris
ABS__Cutibacterium_acnes
ABS__Eikenella_corrodens
ABS__Propionimicrobium_lymphophilum
ABS__Clostridium_sp_7_2_43FAA
ABS__Enorma_massiliensis
ABS__Corynebacterium_variabile
ABS__Fusobacterium_periodonticum
ABS_ Tyzzerella_nexilis
ABS__Streptococcus_parasanguinis
ABS__Clostridium_botulinum
ABS__Haemophilus_sp_HMSC71H05
ABS__Mogibacterium_diversum
ABS_ Dialister_invisus
ABS__Bilophila_wadsworthia
ABS__Eubacterium_eligens
ABS__Enhydrobacter_aerosaccus
ABS__ Citrobacter_koseri

ABS_ Staphylococcus_lugdunensis
ABS__Brevundimonas_vesicularis
ABS__Clostridium_neonatale

ABS_ Veillonella_sp_T11011_6

ABS_Prevotella_oulorum
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NTBF1
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0565
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.4744
0.0000
0.0000
0.7073
0.0000
0.0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

28.8909
9.8490
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0004
0.0000
0.0019
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0039
0.0000
0.0000
0.0000
0.0000
0.0000
0.0016
0.0000
0.0422
0.0000
0.2686
0.0003
0.0007
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1039
0.0002

NTBF2
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

71.7627
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1188

19.7913
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0039
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF3
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0653
0.0000
0.0000
0.0000
0.0000
0.0000
6.6297
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0056
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

11.9602
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0022
0.0000
0.0000
0.0000
0.0020
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0046
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.8377
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0122
0.0000

NTBF4
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0733
0.0000
0.0000
0.0000
0.0000
0.0000
0.0017
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
3.8169
0.0000
0.0032
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0028
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0017
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0071
0.0000

NTBF5
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0013
5.6317
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0576
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.7908
0.1102
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1957
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF6
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0612
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0082
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

56.1817
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1155
0.0000
0.0000
0.0000
0.0000
0.0000
0.0023
0.0000
0.0000
0.0000
0.0224
0.0000
0.0000
0.0000
0.0000
0.0470
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

BMJ Open

NTBF7
0.0061
0.0000
0.0028
0.0000
0.0000
2.0193
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0015
0.0000

12.6534
0.0000
0.0000
0.0000
0.8147
0.0000

20.4004
0.0537
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0060
0.1852
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1160
0.3887
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0678
0.0026
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF8
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.5827
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0109
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0021
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0007
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000

NTBF9
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0019
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0597
0.0043
0.0013
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0024
0.0000
0.0000
0.0000
0.0000
0.0326
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1495
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1701
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0034
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0011
0.0007
0.0000
0.0000
0.0000
0.0000

NTBF10 NTBF11 NTBF12 NTBF13 NTBF14 NTBF15 NTBF16 NTBF17 NTBF18 NTBF19 NTBF20

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
5.0647
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0774
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0025
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0283
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
24.7501
0.0000
0.0000
0.0597
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2716
2.1947
0.0000
0.0000
0.0000
0.0000
0.0000
0.6441
0.0000
0.0000
0.0000
0.0000
0.0000
0.0329
0.0000
0.0000
0.0206
0.0000
0.1185
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.2312
0.0032
0.0000
0.0000
0.0000
0.0842
0.0000
0.0000
0.0000
0.0337
0.0000
0.0000
0.0000
0.0000
0.0000
0.1015
0.0616
0.0000
0.0000
0.0000
0.0000
0.0077
0.0000
0.0000
0.0000
0.0000
0.4053
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0014
0.0000
0.0000
0.1482
0.1189
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0234
0.0000
0.0000
0.0000
0.2043
0.2762
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0010
0.0069
0.0000
0.0000
0.0000
0.0000
0.0000
0.0107
0.0000
0.0000
0.0000
0.0009
0.0000
0.0000
0.0149
0.0000
0.0015
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0696
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0035
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0039
0.0000
0.0011
0.0085
0.0000
0.0000

0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1974
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0014
0.0000
0.0007
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0057
0.0000
0.0000
0.0038
0.0000
0.0000
0.0000
0.4789
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0057
0.0000
0.0005
0.0000
0.0000
0.0000
0.0155
0.0000
0.0000
0.0000
0.0098
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0302
0.0064
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2487
0.0000
0.0000
0.5066
0.0199
0.2354
0.0000
0.0000
0.0000
0.0000
0.0000
0.0020
0.0000
3.7437
0.0000
0.0000
0.0000
0.4280
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0038
0.0000
0.0000
0.0000
0.0000
1.4339
0.0000
0.0000
0.0000
0.0003
0.1529
0.0000
0.0000
0.0000
0.0000
0.0000
2.2246
0.0000
0.0000
0.0000
0.0000
0.0932
0.0000
0.0000
0.0000
0.0000
0.0029
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.7991
0.0119
0.0000

0.0000
0.0046
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0046
0.0000
0.0000
1.6056
0.0000
0.0000
0.3444
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.7996
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.3763
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0011
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0000
0.0011
0.0048
0.0000
0.0000
0.0000
0.0000
0.0008
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0101
0.0000

0.0000
0.0000
0.0000
0.0030
0.0000
0.0000
0.0000
0.0064
0.0060
0.0000
0.0000
0.0000
0.0000
0.0000
15.5377
0.0000
0.0000
0.0000
0.0000
0.0000
4.3800
0.0000
0.0000
0.0000
0.0000
0.0000
5.6631
0.0167
0.0000
0.0000
0.0028
0.7224
0.0000
0.0000
0.0010
0.0000
0.0000
0.0000
0.0000
0.0000
0.0440
0.0013
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0066
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0927
0.0000
0.0000
0.0000
0.0457
0.0000
0.0000
0.0000
0.0000
0.1079
0.0000
0.0000
0.0000
0.0307
0.0000
0.0000
0.0000
0.0000
0.0000
1.2852
0.0000
0.0000
0.0000
6.1857
0.0067
0.0000
4.7755
0.0000
0.0000
0.0000
0.0123
0.0000
0.0097
0.0000
0.0000
0.0000
0.0010
0.0000
0.0000
0.0014
0.0113
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0226
0.0000
0.0010
0.0000
0.0000
0.0010
0.0009
0.0000
0.0000
0.0000
0.0056
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.2784
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0003
0.0000
0.0000
1.2534
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0591
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0001
0.0004
0.0000
0.0000
0.0002
0.0000
0.0003
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0634
0.0000
1.6703
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1571
5.8034
0.0000
0.0000
0.0000
0.0000
0.0000
0.0010
0.0818
0.0000
35.3960
0.0000
0.0000
0.9839
0.0000
0.0000
0.0007
0.0946
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0007
0.0000
0.0156
0.0000
0.0000
0.0000
0.0000
0.0000
0.0615
0.3486
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.3574
0.0090
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1684
0.0113
0.0000

0.1138
0.0298
0.0160
0.0170
0.0000
0.0000
0.0060
0.0000
0.0000
0.0000
17771
0.0000
0.0000
0.0735
0.0196
0.1436
0.0000
0.0004
21827
0.0000
0.0321
0.0487
0.0000
9.7254
0.0000
0.0031
0.9584
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2307
0.0034
0.0000
0.0011
0.0000
1.1216
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0052
0.0000
0.0000
0.0000
0.0000
0.0000
0.0062
0.0000
0.0005
0.0000
0.0062
0.0000
0.0181
0.0000
0.0126
0.0000
0.0000
0.1940
0.0000
0.9560
0.0000
0.0000
0.0000
1.3014
0.0000
0.0000
0.0000
0.0000
0.0000
0.4041
0.0000
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samplelD

ABS_ Faecalicatena_orotica
ABS_Staphylococcus_epidermidis
ABS_ Klebsiella_quasipneumoniae
ABS_Streptococcus_sp_HMSC071D03
ABS_ Streptococcus_sp_SK643
ABS__Coprobacillus_cateniformis
ABS_ Bacteroides_faecis
ABS_Actinomyces_turicensis
ABS_ Clostridium_bolteae
ABS_Solobacterium_moorei
ABS__Escherichia_coli
ABS_Atopobium_deltae

ABS_ Sutterella_parvirubra
ABS__Ruminococcus_torques
ABS__Chryseobacterium_gleum
ABS_ Klebsiella_oxytoca

ABS_Porphyromonas_sp_HMSC065F10

ABS_ Veillonella_dispar

ABS_ Staphylococcus_haemolyticus
ABS_Acidaminococcus_intestini
ABS_ Enterococcus_casseliflavus
ABS__Haemophilus_parainfluenzae
ABS_ Granulicatella_elegans
ABS_Bifidobacterium_animalis
ABS__Pandoraea_thiooxydans
ABS_ Delftia_tsuruhatensis

ABS_ Acinetobacter_ursingii

ABS_ Streptococcus_macedonicus
ABS_ Prevotella_buccalis
ABS_Actinomyces_sp_HPA0247
ABS_ Serratia_nematodiphila

ABS_ Streptococcus_sp_M334
ABS_ Lactobacillus_plantarum
ABS_ Prevotella_sp_oral_taxon_473
ABS__Holdemanella_biformis

ABS_ Rothia_mucilaginosa

ABS_ Acinetobacter_guillouiae
ABS_ Prevotella_histicola

ABS_Enterococcus_avium
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NTBF1

0.0000
1.3977
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0023
0.0036
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.4179
0.0000
0.0000
0.0000
0.6164
0.0000
0.0000
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
1.2363
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF2

0.0000
0.4174
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0017
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0031
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF3

0.0000
0.0003
5.6669
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
31.2641
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0664
0.0000
0.0000
0.0000
0.9920
0.0000
0.0473
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF4

0.0000
0.1842
0.0006
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0084
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0083
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBFS5

0.0000
0.0685
1.8392
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0007
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0165
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0027
0.0000
0.0000
0.0000

NTBF6

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
1.1498
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0146
0.0000
0.0196
0.0000
0.0000
0.0000
0.0000
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NTBF7

0.0000
0.0030
6.0017
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0061
0.0025
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.7789
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF8

0.0000
0.1413
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0025
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0233
0.0000
0.0000
0.0000
0.0075
0.0000
0.0000
0.0003
0.0000
0.0000
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NTBF9

0.0000
0.0044
0.0012
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.6622
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2920
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0084
0.0000

0.0000
0.0000
2.1501
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0015
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0011

0.0000
0.0000
0.1293
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
9.0171
0.0000
0.0017
0.0000
0.0000
0.1162
0.0000
0.1344
0.0000
0.0000
2.3237
0.0028
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0554
0.0000
0.0006
0.0000

0.0000
0.0024
0.1078
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
29.2320
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0217
0.1211
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0034
0.0001
0.0000
0.0000

0.1509
0.0050
0.0215
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
14.4045
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0191
0.0133
0.0000
0.9509
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0015
0.0137
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
29.9202
0.0000
0.0000
0.0000
0.0000
0.8083
0.0738
0.0879
0.0000
0.0000
0.0069
0.0030
0.0000
0.0091
0.0000
0.0000
0.0000
0.0000
0.0000
0.0041
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0007
0.1814
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0030
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0027
0.0000
0.0000
1.0522
0.0014
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000

0.0000
0.0016
1.9353
0.0000
0.0000
0.0000
0.0000
0.0000
0.6623
0.0000
35.2999
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0023
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.4202
0.0030
0.0000
0.0000
5.3620
0.0000
0.0000
0.0000
0.0000
0.0012
0.0000
0.0000
0.0000
3.2004
0.0076
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0027
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0496

0.0000
0.0025
1.6888
0.0000
0.0000
0.0000
3.2738
0.0000
0.0000
0.0012
15.6868
0.0003
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0459
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0003
0.0000
0.0000
0.0000

0.0000
0.0000
2.3907
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
0.1648
0.0000
0.0042
0.0000
0.0000
0.0000
0.0001
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000

NTBF10 NTBF11 NTBF12 NTBF13 NTBF14 NTBF15 NTBF16 NTBF17 NTBF18 NTBF19 NTBF20

0.0000
0.0000
0.0096
0.0000
0.0000
0.2939
0.0000
0.0027
0.0000
0.0000
9.6427
0.0000
0.0000
0.0000
0.0008
0.0999
0.0000
0.2820
0.0015
0.0000
0.0000
0.4024
0.0014
0.7734
0.0000
0.0020
0.0763
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0111
0.0000
0.0000
0.0000



