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Can we determine the true microbial
diversity (phylogenetically and
genetically)?

s there a core microbiome?

Does a structure impact ecological
function? If so, how?
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Human Microbiome Project

How does structure affect ecosystem function?
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DNA fragmentation

- Next Generation
Sequencing

Cyclic array sequencing
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Can we determine the true microbial
diversity (phylogenetically and
genetically)?

s there a core microbiome?

Does structure impact ecological
function? If so, how?



Steps of

Microbial analysis

1. Sample preparation & filtering
2. Microbial structure & diversity

3. Interaction with function
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Sample collection | Storage condition

DNA/RNA extraction | Method type

: N Sample
PCR Amplification | PCR condition preparation
NGS Sequencer & filtering
: l Method type,
Filtering Chimera removal

l —

Data analysis

l

Writing paper
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Filtering process

Pyrosequencing

Output : sff

Fasta format & qual
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Physically & qual Flowgram
Length, qual, Length, flow
ambigous (N), value,

primer distance homopolymer,
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Chimera removal




Overestimation of microbial diversity
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Filtering effect on microbial diversity

Distances
Sample * Of read S“bse""mp' 0 gap 003 005 0.1
GM_A 10729 1000 586 196 123 51
GMA Flow 8887 1000 436 168 109 46
GM_D 4650 1,000 567 227 161 85
GM.D Flow 3592 1000 458 195 138 72
M 0929 1000 676 260 195 135
JM_Flow 7572 1000 626 - 256 191 133
PM1 8455 1000 635 265 211 155
PM1_Flow 6571 1000 591 264 214 156
PM2 3763 1,000 432 369 256
PM2_Flow 2813 1,000 432 371 259
PM3 1671 1,000 576 480 321

PM3_Flow 1,293 1,000 582 489 322




Subtle differences

Chimera slayer

UCHIME

2011, Genome Res., Haas et al.;, 2011, Bioinformatics., Edgar et al.




Microbial structure & diversity
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Data analysis process

Filtered reads RDP pyro pipeline
(http://pyro.cme.msu.edu)

Alignment

1 Mothur

Clustering (www.mothur.org)
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Statistic analysis

Figure / Table
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Accuracy vs Time
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3% Complete linkage clustering
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Venn Diagram

2012, J. Endo. Res., Lim et al. (submitted)



Classification
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Statistics analysis

Open
SOUrce

statistical VEGAN

computing.

+

Pirate for
Statistics! BiodersityR

Contribute at cran.r-project.org

http://lwww.r-project.org
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PCA analysis with metadata

Principal Component Plot
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Statistics analysis

P-value?

Probability

F value

Observed
size of effect




Basic significance
R & library compare (RDP)

Parsimony test (P-test)

Libshuff, ANOVA and HOMOVA






Function with microbial structure
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Metagenome & Metatranscriptome

DNA % total reads matching NCBInr RNA
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Functional gene analysis 1

93— @ KTD5 (2.3%)
Putative ARHD Paenibacillus sp. YK5 [BAE33394]
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2011, Appl. Environ. Microbiol., Lee et al.



Functional gene analysis 1
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Data analysis process

Filtered reads

Alignment

Clustering

l

Frameshift detection

A4

Translation

\4

//\.

Microbial diversity Microbial structure

\/’

Statistic analysis

Figure / Table

(http://fungene.cme.msu.e
du/FunGenePipeline)



functional gene pireline & repository

Antibiotic resistances (6)
Biodegradation (18)
Biogeochemical cycles (26) — 11 genes

nifH, nirk .....

Phylogenetic markers (11)

Plant pathogencity (2)



Can we determine the true microbial
diversity (phylogenetically and
genetically)?

s there a core microbiome?

Does structure impact ecological
function? If so, how?



Steps of

Microbial analysis

1. Sample preparation & filtering
2. Microbial structure & diversity

3. Interaction with function
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