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MacKay Memorial Hospital

Institutional Review Board Approval of Clinical Trial

Apr.09, 2019
To Whom It May Concern
Protocel Title © Evaluation of novel risk factors of colon adenoma combined carotid artery plaque

IRB Number * 18MMHISI8S

Protocol Version Date : Date 09-Apr-2019
Informed Consent Form @ Date 09- Apr -2019

Principal Investigator ° Kuang-Chun Hu (MacKay Memorial Hospital)

Co-Investigator * Shou-Chuan Shih (MacKay Memorial Hospital)

Trial Site: Taipei MacKay Memorial Hospital

Subjects:200
Above study has been approved by the MacKay Memorial Hospital Institutional Review Board on Aug.01,

2019 and valid till Jul.31, 2020. (period of Carry Out Approved Activities - Aug.01, 2019~ Jul.31, 2027) The
constitution and operation of this review board are according to the guidelines of ICH-GCP. According to
ICH-GCP, IRB will have to review each clinical research case annually and decide whether continue it or not.

Therefore, please send us your Annual Report one month before the expiry date.

Yours Sincerely,

Yi-Shing Leu, M.D.
Chairman,
Institutional Review Board (1),
MACKAY MEMORIAL
HOSPITAL, Taiwan.
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colon adenoma, carotid artery plaque, Human Leukocyte Antigen (HLA), short-
chain fatty acids (SCFAs), Metagenomics, single nucleotide polymorphism
(SNP), colon cancer protein biomarkers

AL T

BB RIEL - MR, Fi2. SREEEEBMI)., WPIREREH.
pylori) B R Bt MEE(HbA1c )RR A BIRENERE 7. TmEEMPIIR5E
BRERBR , KBRBNEEERAMESEEHLAICH EH M M(HbA1C 2 6.5 %,
57.1% vs 32.5%), MERBRLENZHE  EANLOES. E3ZHEFHE K60 5
, B# | BMI XA27 , LDL> 130 mg/dL , HbA1cK#A6.5% , &B B4 CREER
R10.3 mg/L , H. pyloriBfEtt , URFEASMBESENE K H2ERSH K
FIREMEAREEBRMER RN ERE T, & HbA1cKR6.5% ; B EL KRG
IR R A R BB ARDI B A9 B E Lk & F33.51; 95% ClI, 1.97 — 6.25; p < 0.0001),
M A MPIREERBREGEE |, HBRHPAICEEE , EFRLMERNN5.7% -
6.4% , EHEERBRBEHEARSESRMRYERR A 3.65; 95% Cl, 2.32-5.73;
p <0.0001) , EFE{LMERKN6.5% , HEARBRYUPIZESEERCmMEER
FEE  HEeHELAXABREHCEARESRMRARBEZE EARN5 FUE
(OR : 15.87, 95% ClI, 8.66-29.08; p <0.0001), Ett , = IM¥ES Gk FIIREEAR E /Y
B , SR AKBREEERNEREMRER , 25 ETEE MR KL KB
RENZOBRREF, HFEAEUPIIZEERBEEERNESABERER , Bt
RBBE ; BEREEBARDIRE K. BRKLLHERKBIRBEERERE HFEERA
BRI 2 E PR T EHNERN , 2 FERLNBEANTS, AAREE
BRRFME , ABENRMFESESRE. KABEERZSHEMTE, KBEER
BEER. EHEEMR(SCFAs), #EBEXEE (metagenomics)fEA KBIRBEMR
PN B4 & OF SEED ARDE 3R 2 B 3 S ETL AL R F B9 AT RE A%

Our previous results revealed male sex, age, BMI, H. pylori infection, and an
HbA1c level = 6.5% as risk factors for adenomas. The prevalence of adenoma
was increased in patients with elevated HbA1c levels in both H. pylori -positive
and -negative groups (HbA1cz 6.5 %, 57.14% vs. 32.47%). The OR for adenoma
was 1.44 (95% ClI, 1.20-1.73) in H. pylori-positive patients or 1.68 (95% Cl,
1.05-2.70) in H. pylori -negative patients with HbA1cz 7.0%. If both conditions
were present, the OR was 4.79 (95% ClI, 2.92-7.84). We found that age = 60
years, male sex, BMI > 27, LDL > 130 mg/dL, HbA1c = 6.5%, hs-CRP > 0.3
mg/L, and H. pylori infection were independent risk factors for synchronous
colorectal adenoma and carotid artery plaque formation. The OR for synchronous
colon adenoma and carotid artery plaque was significantly higher in the
participants with HbA1c levels of 5.7%—-6.4% and HbA1c = 6.5% than in those
with normal HbA1c in the H. pylori-negative group. The OR was increased further
in H. pylori -positive patients when the HbA1c level 26.5% was 15.87 (95% Cl,
8.661-29.082; p<0.0001). Hyperglycemia combined with H. pylori infection was
an increased risk factor for synchronous colorectal adenoma and carotid artery
plaque formation. H. pylori eradication not only decreased the incidence of gastric
malignancy disease but also reduced the likelihood of colorectal adenoma
development. Diabetes control may be warranted in higher prevalence areas.
Persistently infected subjects had a higher colorectal adenoma risk than those
with successfully eradicated infection. The benefit of H. pylori eradication was not
only in reducing gastric malignancy disease but also in decreasing colorectal
adenoma probability. However, evaluation factors of colon adenoma combined
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carotid artery plaque still limited in molecular level. In this study, we will compare
multiple molecular factors as endotoxin, trimethylamine-N-oxide (TMAO),
serotonin, short-chain fatty acids (SCFAs), metagenomics, colon cancer genetic
polymorphism, and protein markers to evaluate colon adenoma combined carotid
artery plaque.
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Evaluation of novel risk factors of colon adenoma combined carotid artery plaque
R ARIE VLR R BB SA B Ak P R BE3R T R T AP B TR A

Colorectal cancer (CRC) is the third most common malignancy in men (10.0% of the total), the
second in women (9.2% of the total), and the fourth leading cause of cancer-related death
worldwide !. CRC is the top 1 cancer disease ranking in Taiwan 2016 (DOH, 2018/12/27. Figure 1).
Colorectal adenomatous polyps are recognized as premalignant lesions that develop into CRC
through the adenoma-to-carcinoma sequence 2. Risk factors for colorectal adenoma include age,
gender, obesity, dyslipidemia, impaired glucose tolerance, a family history of CRC, smoking, diet,
daily activity, and Helicobacter pylori (H. pylori) infection 3. Discrepancies have also been seen in
the results of meta-analysis, with some demonstrating a positive association between H. pylori
infection and colon adenoma % °, whereas no statistical association between H. pylori infection and
risk of colorectal neoplasm on East Asian '°. These inconsistent results challenge the hypothesis of
an association between H. pylori infection and colon adenoma. The pathogenic mechanisms
responsible for a putative association remain unclear, although some have suggested possible
confounding by a third factor !!. Type 2 diabetes mellitus is also considered a risk factor for colon
adenoma and carcinoma. Several case-control studies and meta-analysis reported that subjects with
diabetes had an odds ratio (OR) of 1.45 for colon adenoma ' and a relative risk of 1.38 for
colorectal adenocarcinoma 3. Unlike the possible association between H. pylori infection and
colorectal neoplasm, the mechanism by which diabetes might increase colorectal neoplasm has been
studied more extensively. One proposed mechanism is that hyperinsulinemia resulting from insulin
resistance may directly promote carcinogenesis by stimulating colonic cell growth 4, The
hyperinsulinemia associated with diabetes is thought to lead to carcinogenesis through increased
levels of insulin-like growth factor 1 (IGF-1), which increases cell proliferation and inhibits
apoptosis, thus promoting tumor growth !°. Diabetes is one of the most common metabolic
disorders in the world, with a rapid increase in prevalence in the last decades '°. If diabetes indeed
increases the risk of colon adenoma, the prevalence of those neoplasms may also be expected to
increase. Past studies of colorectal adenoma risk factors have looked at H. pylori infection or
diabetes alone. Kim et al. !” found that abdominal obesity among the individual components of
metabolic syndrome was an important risk factor for colorectal adenoma. Tseng et al. '® reported
that the prevalence of colonic neoplasms was higher in patients with hyperglycemia (26.6 vs.
16.5%, P <0.001). We also demonstrated that the prevalence of colorectal adenomas in patients
who were H. pylori-positive and H. pylori-negative was 37.3% and 27.29%, respectively.

Multivariate logistic regression analysis identified male sex, age, body mass index, H. pylori
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infection, and HbA1¢>6.5% as independent risk factors for adenoma; use of hypoglycemic agents
decreased this risk. The prevalence of adenoma was increased with elevated HbAlc levels
regardless of H. pylori status. The OR for adenoma was 1.44 (95% confidence interval [CI], 1.20 to
1.73) if H. pylori was present or 1.68 (95% CI, 1.05 to 2.70) in patients who were H. pylori-
negative but had HbAlc >7.0%. If both conditions were present, the OR was 4.79 (95% CI, 2.92 to
7.84). A 1%increase in HbA 1c was associated with an increased prevalence of adenoma by 42.4%
in H. pylori-positive subjects'®. Thus, hyperglycemia status combined with H. pylori infection had a
synergistic effect on the risk for colon adenoma '°. The CRC incidence and mortality rates vary
widely worldwide, and stabilizing or decreasing trends is seen in highly developed countries. In
developing countries, however, the CRC incidence and mortality have also increased °. Therefore,
identification of risk factors of colorectal adenomatous polyps will improve in prevention of CRC.

Over the past decades, patients who had coronary artery disease have been found to be at
increased risk of developing colon adenoma 2!-22, The lifetime risk of acute myocardial infarction is
30% and of stroke is 40% in Western countries 224, These two diseases are related to
arthrosclerosis and are types of cardiovascular disease (CVD). Several studies have shown that
carotid artery plaque formation increased the risk of CVD 2%26, CVD and CRC share similar risks
factors, including gender, aging, hyperglycemia, smoking, hyperlipidemia, and obesity 27:2%. In a
recent study, the mortality rate of CVD had decreased slightly. These findings may have been
related to more public bans on smoking and lower target levels of low-density lipoprotein
cholesterol and blood pressure that contributed to improved control of risk factors over time 2°. In
our previous study, total 2361 subjects were enrolled. Multivariate analysis including age > 60
years, male sex, BMI > 27, LDL > 130 mg/dL, HbAlc > 6.5%, hs-CRP > 0.3 mg/L and H. pylori
infection were independent risk factors for synchronous colorectal adenoma and carotid artery
plaque formation. In the H. pylori-positive and -negative groups, the proportions and OR for
synchronous colon adenoma and carotid artery plaque increased with increasing HbAlc. OR for
synchronous colon adenoma and carotid artery plaque was significantly higher in the participants
with HbAlc levels of 5.7%—6.4% and HbAlc > 6.5% than in those with normal HbAlc in the H.
pylori-negative group. The OR was more significant increased for H. pylori-positive patients when
HbAlc level > 6.5% was 15.87 (95% CI 8.661-29.082, p < 0.0001)*°.

Helicobacter pylori infection is one of most common infectious diseases in humans, with an
estimated overall prevalence in middle-aged adults of 74% in developing and 58% in developed
countries 3!. H. pylori infection has been associated with colon adenoma formation 3 and with an
increased incidence of ischemic stroke 3334, The connection between H. pylori infection and gastric
cancer had been proved °. Several large-scale studies have shown that H. pylori infection increased

the risk of colorectal adenoma by 1.3- to 2.26-fold 32 3% 37, However, Machida-Montani et al. 3 and
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Liou et al. * have both reported that H. pylori infection did not significantly increase the risk of
colorectal adenoma. Most studies concerning the association between H. pylori infection and
colorectal adenoma lacked cause and effect discussions because of cross-sectional study designs.
Hyperglycemia has been associated with a higher prevalence of colon adenoma and CVD 340, This
means that H. pylori infection and hyperglycemia may be common risk factors of CVD and CRC.
Because the mortality for these two severe diseases has decreased, we can expect that patients who
have survived one of these diseases may eventually develop the other. However, some patients may
simultaneously develop colorectal adenoma and CVD. For physicians, the ability to “see the future”
is valuable #!. Tt is challenging to predict if a patient will develop CRC after developing CVD,
especially in the early stage, such as colon adenoma and carotid artery plaque. Previous studies
have shown a close relationship between CVD and CRC 2!-22 and that these two diseases shared
similar risk factors such as gender, aging, smoking, hyperglycemia, and H. pylori infection 27- 28 32-
34 In these factors, hyperglycemia and H. pylori infection have more possibility to be modified by
medical intervention and can be treated with appropriate medicine. In our previous study, we found
that H. pylori infection and hyperglycemia were involved in colon adenoma formation and had a
synergistic effect !°. This result hinted us that these two risk factors combined may affect other
serious diseases such as CVD. There are few reports on more detailed interactions between the risk
factors of these diseases. There have been no reports on the types of patients at higher risk for
development of these two severe diseases either simultaneously or sequentially.

Our study is the first to address longitudinal time-related changes with respect to the progression
of colon disease with and without H. pylori infection 3> 363°, We assessed the longitudinal effect of
H. pylori infection and the progression of colorectal adenoma as measured using bidirectional
endoscopy on the same day. During follow-up, the incidence rates of colorectal adenoma
progression in participants with persistent H. pylori infection (persistent group) and those after
successful eradication of this bacterium (eradication group) were 160.52 and 51.60 per 1000
person-years, respectively (P = 0.0003). After adjustment for confounding factors, the eradication
group exhibited a higher risk of colorectal adenoma than the persistent group (hazard ratio = 3.34,
95% CI 1.899, 5.864). The colorectal adenoma ratio of patients uninfected with H. pylori was
similar to that of the eradication group (23.93% vs. 20.12%, P = 0.328).%?
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Figure 1. Top 10 cancer ranking in Taiwan 2016. Colorectal cancer is top 1. (from DOH, 2018)
We already known the hyperglycemia, H. pylori infection are the risk factors in Taiwan!® 3042, 43,
However, limited prediction factors of colon adenoma combined carotid artery
plaque in molecular level. Here, we will try to find novel risk factors to predict
colon adenoma combined carotid artery plaque and prevention disease
progression for the precision medicine in the near future. We design 2-year

project to approaching our goal.

Human Leukocyte Antigen (HLA) class II genotyping

One of the outstanding features of HLA genes is that they exhibit the highest degree of
polymorphism among human functional genes. Hundreds to thousands of alleles have been
identified at the loci encoding HLA class I and class I (HLA-DR, -DQ, and -DP) molecules, some
of which exist in particular preferential combinations known as “common HLA haplotypes” in a
relatively ethnicity-specific manner. Lower expression of HLA-DR+ T cell may increase carotid
intraplaque neovascularization and atherosclerotic burden #*. Colon adenoma, both HLA-DR, -DQ

mono antigen can be detected in different types of colon adenoma *°. But not comprehensive HLA
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class II typing in colon adenoma, carotid artery plaque. These findings will be essential for future
analysis to clarify the mechanisms of the immune recognition of carcinogenesis antigens by

HLA class II molecules.

Discovery of genetic risk variants for colon adenoma and carotid artery plaque
Genome-wide association studies (GWASs) for sporadic CRC, which constitutes the majority of
cases, have identified ~60 association signals at over 50 loci #6->°. Yet most of the genetic factors
contributing to CRC risk remain undefined. This severely hampers our understanding of biological
processes underlying CRC. It also limits CRC precision prevention, including individualized
preventive screening recommendations and development of cancer prevention drugs. The
contribution of rare variation to sporadic CRC is particularly poorly understood.
To expand the catalog of CRC risk loci and improve our understanding of rare variants, genes and
pathways influencing sporadic CRC risk and risk prediction, we will select Han Chinese specific
SNPs according to the known database of CRC compared to Taiwan Biobank released data,
perform with the Sequenom MassARRAY study. SNP selection criteria see in Method. This SNP

panel will also test in carotid artery plaque.

Plasma Circulation Biomarker Test

Our preliminary data shown that endotoxin, serotoxin may not be a suitable index in colon
adenoma and carotid artery plaque. The gut microbiota-derived metabolite, trimethylamine N-oxide
(TMAO) plays an important role in cardiovascular disease (CVD). The fasting plasma TMAQO was
shown as a prognostic indicator of CVD incident in patients and raised the interest of intervention
targeting gut microbiota. Wu WK et al. identify TMAO-producer phenotype of gut microbiota and
may serve as a personal guidance in CVD prevention and treatment >!. The MILLIPLEX(®) MAP
Human Circulating Cancer Biomarker Magnetic Bead Panel comprises the tumor markers
carcinoembryonic antigen, alpha-fetoprotein, total prostate-specific antigen, cancer antigen 15-
3, cancer antigen 19-9, cancer antigen 125, cytokeratine 19-fragment, f-human chorionic
gonadotropin, human epididymis protein 4, osteopontin, prolactin, the cell death and angiogenesis
markers soluble Fas, soluble Fas-ligand, tumor necrosis factor related apoptosis-inducing ligand,
vascular endothelial growth factor and the immunological markers interleukin-6 (IL-6), IL-8, tumor
necrosis factor-a, transforming growth factor a, fibroblast growth factor-2, macrophage migration
inhibitory factor, leptin, hepatocyte growth factor, and stem cell factor 3 >3, We will determine
intra- and inter-assay imprecision as well as dilution linearity using quality controls and serum

pools. We will use this panel to test sample from colon adenoma and carotid artery plaque.
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Plasma short-chain fatty acid (SCFAs) profiles in colon adenoma and carotid artery plaque
Short chain (C2-C6) fatty acids (SCFAs) are produced in the colon through bacterial
fermentation of mainly dietary fiber. Butyrate (C4) possesses antineoplastic effects on
human colon carcinoma cells, and epidemiological studies indicate that high fiber diets may reduce
the incidence of colorectal cancer >* >3, The role of dietary fiber during colorectal carcinogenesis
might therefore be related to its fermentation to butyrate. Faecal concentrations of total SCFAs and
concentrations and ratios of the individual C2-C6 fatty acids did not differ between disease and
control ¢, Therefore, Acetic acid, lactic acid, propionic acid (PA), butyric acid, isobutyric acid,
valeric acid (VA), isovaleric acid (iso-VA), pivalic acid (tert-butyl-VA), and caproic acid (CA) will
be tested in plasma, wash fluid before colonoscopy and find the correlation with carotid artery

plaque.

Metagenomics analysis in colon adenoma

Several studies have examined the influence of differences in naturally occurring, complex gut
microbiota (GM) on the initiation (colon adenoma) and development of CRC. Huge databases for
16S rRNA genes as well as for GM functions have been established as a resource for other
studies in the field. We will capitalized on such data to run an analysis of stool fluid before
colonoscopy from Han Chinese Taiwan in healthy examination check with colon adenoma that
show subtle differences in the microbiota composition at the Operational Taxonomic Units

(OTUs) level when compared to healthy individuals 738,
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Study Population

We conducted a retrospective cohort analysis of adults 40 years or older who underwent routine
health examination at MacKay Memorial Hospital, Taipei, Taiwan, between July 2006 and
December 2018. In Taiwan, the Industrial Safety and Health Law requires annual or biennial health
screenings of all employees. Asymptomatic participants underwent esophagogastroduodenoscopy
(EGD) and colonoscopy to detect gastrointestinal lesions. Asymptomatic individuals underwent
bidirectional endoscopy (complete colonoscopy and EGD) on the same day. The EGD was
performed first, and the colonoscopy was performed immediately after. The urease test for H. pylori
was completed during the EGD procedure. Carotid artery ultrasound survey was also arranged on
the same day or within 12 months of colonoscopy when the participants accepted annual physical
checkups. Those who underwent at least two screening examinations were considered for analysis.
The Institutional Review Board of the MacKay Memorial Hospital approved this study and waived
the requirement for informed consent because we solely used anonymized data collected during
routine screenings. Per the inclusion criteria, the study included participants over 40 years old who
underwent a screening colonoscopy, EGD, a urease test to detect H. pylori infection, and carotid

artery plaque screening.

Clinical Data Collection and Questionnaire

At each visit, clinical data, including fasting plasma glucose (Glucose AC), hemoglobin A1C
(HbAIc), triglyceride, and low-density lipoprotein (LDL), were obtained from the participants on
the same health checkup day as when the EGDs and colonoscopies were performed. Baseline
characteristics (age, sex, height, weight, personal medical history, current medications, method of
H. pylori eradication, family history of first degree relatives, smoking, highest educational
attainment, occupation, income) were obtained from a questionnaire completed during the
examination. We constructed composite indices for socioeconomic class on the basis of occupation,
education (applying the Hollingshead index), and income. Five occupational categories, four

educational levels, and three income levels were used. ( F4&— )

Blood, colonoscopy fluid sample will collect for the later analysis.

HLA-DRB1, DQB1, DPBI1 genotyping

Genomic DNA for HLA typing will extract from whole blood sample from all participants as
manufactural described (Qiagen gentra system, MD, USA). Over two-field resolution of HLA-
DRBI, -DQBI, -DPBI allele types will identify by the protocol and primers use sequence-based

typing (SBT) amplification. The group-specific SBT method use for amplification exons of HLA-
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DRBI (exon 2), -DOBI (exon 2, 3), and -DPBI (exon 2, 3, 4). The sequencing results will align and
identify to IMGT website (https://www.ebi.ac.uk/ipd/imgt/hla/ ) >°.

Haplotype analysis.

Data analyses will perform in Pypop 0.7.0 . For assessment of Hardy-Weinberg equilibrium
(HWE), we use a Chi-square test implemented in Pypop, where observe genotypes are compare to
those expect under HWE. The significance level will set to 0.05. Maximum-likelihood haplotype
frequencies will estimate in Arlequin, through an expectation—maximization algorithm for unknown
gametic phase. Overall linkage disequilibrium (LD) will calculate in Pypop for each pair of loci;
1000 permutations will use for significance-testing and overall LD will measure as Wy, a

multiallelic extension of the correlation measure.

Selection of single nucleotide polymorphisms (SNPs)

Criteria for SNP selection. We will select SNPs base on literature search which reported in
inflammasome, immune brake, cytokine genes and correlate to disease, especially in CRC and
CVD. Promoter region, 5’ or 3’ UTR, intron 1, methylation site, splicing site which would
correlate to gene functions and tag-SNPs will be the first priority. Compare to NCBI dbSNP
(1000 genome database) and Taiwan Biobank released data
(https://taiwanview.twbiobank.org.tw/index). Minor Allele Frequency over 2% will be chosen for
further analysis .

Sequenom MassARRAY

The SNP genotyping will perform by Sequenom MassARRAY platform with iPLEX gold
chemistry (Agena, San Diego, CA). By following the manufacture guide, the specific PCR primer
and extension primer sequences are designed with Assay Designer software package (v.4.0). 1 ul of
Genomic DNA sample (10 ng/ul) applied to multiplex PCR reaction in Syl volumes containing 1
unit of Taq polymerase, 500 nmol of each PCR primer mix and 2.5 mM of each dNTP (Agena, PCR
accessory and Enzyme kit). Thermocycling was at 94°C for 4 min followed by 45 cycles of 94°C
for 20 sec, 56°C for 30 sec and 72°C for 1 min, then 72°C for 3min. Unincorporated dNTPs will
deactivate using 0.3 U of shrimp alkaline phosphatase. The single base extension reaction using
iPLEX enzyme, terminator mix, and extension primer mix followed by 94°C for 30 sec follow by
40 cycles of 94°C for 5 sec, and 5 inner cycle of 56°C for 5 sec and 80°C for 5 sec, then 72°C for
3min Agena, iPLEX gold kit). After the addition of a cation exchange resin to remove residual salt
from the reactions, 7 ul of the purified primer extension reaction load onto a matrix pad of a
SpectroCHIP (Agena). SpectroCHIPs will analyze using a MassARRAY Analyzer 4, and the
calling by clustering analysis with TYPER 4.0 software. Genotyping call rates were between 99.0%
and 99.5% ©!.
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MILLIPLEX® MAP Kit on the Bio-Plex® 200 System

The MILLIPLEX® MAP Human Circulating Cancer Biomarker Magnetic Bead Panel 1, 96 well
plate assay purchased from EMD Millipore included all the reagents as well as an appropriate plate
required by the assay. The procedure was conducted by experienced staff according to the
manufacturer’s protocol. For washing steps, the Bio-Plex® Pro I wash station was applied. All
plates were run on the Bio-Plex® 200 System. Before each assay run, the system was calibrated
with the Bio-Plex® calibration kit and validated with the Bio-Plex® validation kit 4.0. Bio-
Plex® sheath fluid served as the delivery medium for the samples. Analysis was performed with
Bio-Plex® manager 6.1. Within the device settings, 50 events per bead region were defined as
minimum criterion. We will test 24 differently coded bead groups, each of which is coated with a
specific capture antibody to detect one of the 24 biomarkers which are CEA, AFP, PSA, CA 15-3,
CA 19-9, CA 125, CYFRA 21-1, B-HCG, HEA4, osteopontin and prolactin, the cell death and
angiogenesis markers sFas, sFasL, TRAIL and VEGF as well as the immunological markers IL-6,
IL-8, TNFa, TGFa, FGF-2, MIF, leptin, HGF and SCF. The binding of specific analytes begins in
the bead mixture suspended with a test sample. Next, a biotinylated detection antibody is introduced
and subsequent incubation with streptavidin-phycoerythrin (PE) conjugate is performed to complete
the reaction on the microspheres. Finally, the assay is analyzed by the Bio-Plex® 200 system. The

procedure will follow the user manuscript.

Analysis of SCFAs in plasma and colonoscopy fluid

Overall, nine analytes were targeted for SCFA analysis. Acetic acid, lactic acid, propionic acid
(PA), butyric acid, isobutyric acid, valeric acid (VA), isovaleric acid (iso-VA), pivalic acid (tert-
butyl-VA), and caproic acid (CA) were purchased from Wako Pure Chemical Co. For internal
standards (IS), PA-d6, BA-d5, VA-d9, and CA-d11 were obtained from Sigma-Aldrich Co. (St.
Louis, MO). Triphenylphosphine (TPP), 2,2-dipyridyl disulfide (DPDS), and 2-picolylamine were
obtained from Tokyo Kasei Co. (Tokyo, Japan). These stock solutions were adjusted by using
methanol. The ultra-performance liquid chromatography (UPLC) system was a Waters Acquity H
Class (Waters Co., Milford, MA). A reverse phase analysis was performed via an Acquity UPLC
BEH C18 column (1.7 um, 2.1 °— 100 mm) at 40 °C. The injection volume was 5 puL. The mobile
phase consisting of solvent A (0.1% formic acid in water) and solvent B (0.1% formic acid in
methanol) was delivered at a flow rate of 0.3 mL/min. The gradient elution was as follows: B% = 2,
2,35,45,and 98 (0, 3, 10, 12, and 14 min). A Waters Xevo TQD triple quadrupole mass
spectrometer was operated with an electrospray ionization (ESI) source in the positive mode. Useful

derivatization of carboxylic acids, mixed SCFAs and IS solutions were diluted by adding methanol.
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These solutions were reacted with 2-picolylamine in DPDS and TPP in acetonitrile at 60 °C for 10
min. The reaction mixtures were removed and re-dissolved in 100 pL. of methanol/water (80:20,
v/v). Finally, the derivatization solutions (5 pL) were analyzed by means of UPLC-ESI-MS/MS.
Samples after thawing were added to IS and mixed with equal volumes of methanol and
QuEChERS (Supel QuE PSA (EN) 25 mg), vortexed vigorously, and centrifuged at 15,000 rpm for
5 min. The supernatant was then removed, and the remaining residue was re-dissolved in methanol
and derivatized by using the process described above for 2-picolylamine. The sample was then

analyzed by means of UPLC-ESI/MS/MS.

Microbiota total DNA extraction
1. 250-500 mg centrifuged colonoscopy fluid sample to a ZR BashingBead™ Lysis Tubes (0.1 &

0.5 mm). Add 750 pl ZymoBIOMICS™ Lysis Solution to the tube and cap tightly.

2. Secure in a bead beater fitted with a 2 ml tube holder assembly or Votex-genie 2 and process at
maximum speed for > 5 minutes.

3. Centrifuge the ZR BashingBead™ Lysis Tubes (0.1 & 0.5 mm) in a microcentrifuge at > 10,000
x g for 1 minute.

4. Transfer up to 400 pl supernatant to the Zymo-Spin™ III-F Filter in a collection tube and
centrifuge at 8,000 x g for 1 minute. Discard the Zymo-Spin III-F Filter.

5. Add 1,200 pl of ZymoBIOMICS™ DNA Binding Buffer to the filtrate in the Collection Tube
from Step 4. Mix well.

6. Transfer 800 pl of the mixture from Step 5 to a Zymo-Spin™ IIC-Z Column in a Collection
Tube and centrifuge at 10,000 x g for 1 minute.

7. Discard the flow through from the Collection Tube and repeat Step 6.

8. Add 400 pul ZymoBIOMICS™ DNA Wash Buffer 1 to the Zymo-Spin™ IIC-Z Column in a
new Collection Tube and centrifuge at 10,000 x g for 1 minute. Discard the flow-through.

9. Add 700 pl ZymoBIOMICS™ DNA Wash Buffer 2 to the Zymo-Spin™ IIC-Z Column in a
Collection Tube and centrifuge at 10,000 x g for 1 minute. Discard the flow-through.

10. Add 200 pl ZymoBIOMICS™ DNA Wash Buffer 2 to the Zymo-Spin™ IIC-Z Column and
centrifuge at 10,000 x g for 1 minute.

11. Transfer the Zymo-Spin™ IIC-Z Column to a clean 1.5 ml microcentrifuge tube and add 100 pl
(50 ul minimum) ZymoBIOMICS™ DNase/RNase Free Water directly to the column matrix
and incubate for 1 minute. Centrifuge at 10,000 x g for 1 minute to elute the DNA.

12. Total DNA concentration will detecte by Nanodrop 2000 spectrophotometer.

Next generation DNA sequencing

# CMO03 £ 1875 % 10 7



A two-step PCR protocol for 16S rRNA gene amplification and library preparation was used to
perform 16S sequencing on Illumina MiSeq platform. Universal primer pairs 356F
(5’CCTACGGGNGGCWGCAG3’) and 803R (5’GACTACHVGGGTATCTAATCC3’) targeting
the V3-V4 region of the bacterial 16S rRNA gene were used for amplification. The two-step PCR
protocol used by Ottesen et al.®? It was employed for 16S rRNA gene amplification and library
preparation. In the first step, the target region of 16S rRNA was amplified by using 16S primers
with attached overhang adapters (forward primer overhang adapter
5’TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG3’, reverse primer overhang adapter
5’GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG3’) compatible with the Illumina
Nextera DNA indices. Then, P5/P7 adapters and sample barcodes in the Nextera XT Index Kit
(Illumina) were added to the cleaned-up PCR products in the second-round PCR. The final PCR
products were cleaned up and sequenced by the Illumina MiSeq platform to generate 2 x 250-bp
paired-end reads covering the amplified 16S V3-V4 region.

Taxonomic analysis of 16S sequencing data.

Pair-end reads generated by 16S sequencing were merged by using FLASH v1.2.11 to obtain
~460-bp V3-V4 16S sequences . Merged reads were analyzed with QIIME v1.8.0.% First, reads
with N bases were removed. Reads containing three or more consecutive low-quality bases (Q < 20)
were truncated and the length of a trimmed read should be >75% of its original length. Reads
passing the quality filter were aligned to the Greengenes Database (version Aug. 2013) for chimera
check by USEARCH v6.1. Then, UCLUST was applied for OTU clustering at the 97% similarity
level 9. Ribosomal Database Project classifier v2.2 was retrained with the Greengenes Database
and utilized to assign taxonomic rank to each representative OTU . CLCbio bacteria OUT analysis
suite will be used between different stone type, bile following the user manual.
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