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The Human Microbiome

 Vast array of microorganisms in
and on the body

« Perform critical physiological
functions

« Communities, not single taxa

 NGS allows new forms of
characterization that couldn’t be
approached using culture-based
methods




Epidemiologic studies

Biosample collection methods must be:

 Reproducible, stable, and accurate

« Suitable for multiple assay platforms

» Cost efficient when collecting tens of thousands
« Patient acceptable in healthy subjects

Quality control standards:

» To evaluate reproducibility across and between studies
 To facilitate data pooling

Statistical methods:
e Multivariate models
« Compositional data



Optimizing biosample collection

Fecal collection methods




Optimizing biosample collection
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FIT Tube
FOBT Card
75 ethanol
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RNALater
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Optimizing fecal collection

Analytic Method

Collection method

No additive
75% ethanol
95% ethanol

FOBT
FIT
RNAlater

16S rRNA gene Shotgun sequencing Transcriptomics Metabolomics

Samples are not stable after storage at ambient temperature
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QC standards

Not currently available from NIST

We constructed three

 Robogut/Chemostat provides liters of identical
complex ‘natural’ sample

 Aliguots from generous donors

e Artificial communities with dozens to hundreds of
known bacteria
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DNA extraction, PCR, and sequencing

Sample Barcode Primer Sequence
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MBQC
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o Artificial fecal
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o Chemostat

® Human



MBQC
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Supplementary Figure 1: Taxonomic profiles of the MBQC-base samples. Proportions of 10 bacterial phyla that
were detected with a minimum relative abundance of 0.01% in at least 10% of the 16,554 samples that were

subjected to integrated analysis.
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Next steps

Collect fecal and oral samples in cohorts now

Include one common biosample collection method per
cohort if feasible to aid pooling projects

Include QC samples and blanks routinely
Use shared QC samples to aid interpolation

Continue work on standardizing DNA processing,
bioinformatics, metabolomics

Deeper engagement with biostatisticians
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DCEG microbiome portfolio

 Methods studies (Collection, MBQC etc.)

* Using existing oral/sputum collections

e New cohorts



NHANES

« CDC/National Center for Health Statistics

* Representative sample of the US population
» Extensive phenotyping

« 10,000 oral wash specimens

Center for
Tobacco Products



Yunnan Tin Miners

453 lung cancer W x 1882 samples

659 (of 8734) controls 3313 samples
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Annual sputum collections



Oral microbiome case-cohort study

e Oral samples from 3 US Cohorts
 Follow-up for more than 10 years

Cancer site PLCO NIH-AARP Total

Bronchus/lung
Colorectum
Esophagus
Head/neck
Hepatobiliary tract
Pancreas

Small intestine
Stomach

Sum of cases

Referent group
Grand Total




Gut microbial species
associated in meta-analysis

Meta-analysis

significance

Peptostreptococcus stomatis

Gemella morbillorum

Parvimonas micra

Fusobacterium nucleatum subsp. animalis
Parvimonas sp. oral taxon 110
Porphyromonas uenonis

Fusobacterium nucleatum subsp. nucleatum
Solobacterium moorei

[Clostridium] symbiosum

Fuscbacterium nucleatum subsp. polymorphum
Fusobacterium nuclegatum subsp. vincentii

Parvimonas sp. oral faxon 393
Hungatella hathewayi
Porphyromonas somerae
Porphyromonas asaccharolytica
Porphyromonas uenonis
Prevotella nigrescens
[Ruminococcus] torques
Fusobacterium sp. oral taxon 370
Anasrococcus sp.

Selenomonas sputigena
Bacteroides fragilis
Subdoligranulum sp. 4_3_S4AZFAA
Bacteroides fragilis

[Clostridium] sp.

[Clostridium)] clostridioforme
Flavonifractor plautii
Ruminococcaceag bacterium D16
Eikenella conodens
Lachnospiraceae bacterium 3_1_57FAA_CT1
Streptococcus oralis

[Clostridium)] clostridioforme
Eikenella cornodens
Peplostreptococcus anasrobius
Enterobacteriaceae sp.
[Clostridium] citroniae
Streptococcus sp.

[Clostridium] asparagiforme
Lactobacillus salivarius
Faecalicoccus pleomorphus
[Clostridium] hylemonae
Erysipelotrichaceae sp.
Oscillibacter sp. KLE 1728

Faecalibacterium prausnitzii
Anagrostipes hadrus
Roseburia intestinalis

Vogtmann &t al., 2016, US (52 CRC, 52 CTR)
unpublished, DE (0 CRC, 60 CTR)

Yuetal, 2015, CN (74 CRC, 54 CTR)

Feng et al., 2015, AT (46 CRC, 63 CTR)
Zeller st al, 2014, FR (53 CRC, 61 CTR)
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Relative abundances of 22 gut microbial species

(fold change over the median relative abundance observed in controls)

A Microbial signature for CRC classification
No neoplasia (N = 61) Small Adenoma (N =27) CRC (stages | /1IN =22, [ll/IVN=31)
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Relative Abundance (%)

Bacterial profiles of primary
and metastatic tumors
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Prospective study of oral microbiome
and colorectal cancer risk

e Oral wash from 1150 future colorectal cancer
cases and 3500 controls

 Presence of the Fusobacterium genus was
not associated with CRC risk

« Ongoing analyses
« 16S resolution may not be sufficient
* Predictors of positivity
* Polyp Prevention Trial tissue collection



DCEG New Cohorts: Planning stage

Next Gen cohort

U.S. Department of Veterans Affairs
Million Veteran Program

Fecal iImmmunochemical test cohorts
Kaiser Northern California
Piedmont colorectal screening program
Chinese CRC screening trial cohort
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