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The Importance of Microbe
Communities

Glyphosate perturbs the gut microbiota of honey bees
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The Importance of Microbe
Communities

* Our gut microbiome contains at least 1000 species of known bacteria
with more than 3 million genes (150 times more than human genes).

* The microbiome in your intestine: a (momentary) individual ID card

* Diversity of species of the gut microbiome plays an
important role in the metabolic balance of the host.

* Large scale testing of the microbiome of different organs revealed
important correlation with a series of common diseases



The Importance of SCFA like butyrate

Altered microbiota in diabetes
Microbial modulation of diabetes dionihe
Short-chain fatty acids (SCFAs) are produced by various human gut microbes. SCFAs act as an m"ﬁ'
energy source to the colonic epithelium and are also sensed by host signaling pathways that ERAHRRNh e e ;
modulate appetite and inflammation. Deficiency of gut SCFAs is associated with type 2
diabetes. Zhao et al. found that adopting a high-fiber diet promoted the growth of
SCFA-producing organisms in diabetic humans. The high-fiber diet induced changes in the
entire gut microbe community and correlated with elevated levels of glucagon-like peptide-1, a
decline in acetylated hemoglobin levels, and improved blood-glucose regulation.

Zhao et al., Science, Mar 2018
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Short-chain fatty acids in control of bOdy acids promote Thl cell IL-10 production to
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ldentifying microorganisms

Culturing: about 20% only >» Special media, Enzyme or Chemical tests,
Serology, Phage typing

MALDI-TOF identification

165 rDNA: 16S rDNA PCR and Sanger sequencing
highly conserved primer binding sites + 0 150 250 500 650 900 1015 1150 1300

hypervariable regions that can provide 5=
species-specific signature sequences

1500

| _—

.n'-_

Second generation Sequencing: “massively parallel” de novo and targeted

lllumina targeted: 16S rDNA PCR-amplicon
lon Torrent >
SOLID

de novo: Shotgun sequencing-no PCR step

Third generation Sequencing: Single Molecules



Massively Parallel Sequencing

Sample Preparation »  Get purified and unbiased DNA (I!)
I
\4
Fracture in 200-600 bp
Add adapters
Cluster generation: PCRs >




Massively Parallel Sequencing

Sequencing by Synthesis > Excitation/Fluorescence after each cycle
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Data Processing
Index-based separation Usually: Assembly - contigs

Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences.



Single Molecule Sequencing

Oxford Nanopore PACiIfic biosciences

A zero-mode waveguide is an optical waveguide that gquides light energy into a volume that is

small in all dimensions compared to the wavelength of the light.
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Attenuated light from the excitation
beam penetrates the lower

- 20-30nm of each ZMW...
= . ...creating the world’s most
powerful microscope with a detection
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Long reads! Long reads!
Problem: accuracy only 96% Expensive...




Our Work in Progress

« Sunflower Pollen Microbiome, N=2

N=2 Plain pollen
Shotgun / 16S

Before and after
mixing with fat




Our Work in Progress

Certain Mixed Pollen Microbiome, N3
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Shotgun, Plain Pollen 16S rDNA, Plain Pollen 16S rDNA, 2day mix

Microbiome Alteration




Thanks for your attention!




Digression: fecal transplant

1958: Eiseman, antibiotics-induced chronic diarrhea

Timeline of Fecal Microbiota Tl'ansplanlation

2012-2015

=" RCR prove PN

[lﬂll RCTS oo
2018 suggested by cane senes

Future
Prospects

by Git Hong (283 - 343

4t Century BC: FMT in Chinese medicine for
food poisoning and diarrhea

De groot/Nieuwdorp, Gut Microbes 2017
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