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NOi dung:

- Thu nhdn mau va tach chiét DNA

- Chuan bj thu vién gidi trinh tu

- Phéan tich dir liéu gidi trinh ty bang BaseSpace (Illumina).
- Phan tich mo réng vaGi cong cu QIIME2.



Thu nhan mau va tach chiét DNA
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ZYMO RESEARCH

Microbiomics

Made Simple~

HostZERO™ Microbial DNA Kit

Streamlined host depletion and bacterial DNA isolation from
mammalian samples

Step 1
Depletion of eukaryotic
host DNA from sample.

Add Host Depletion Solution
directly to sample.

s L4y mau dai dién (mau, ching buffer bao quan)
- s * Bao quan mau trong dung dich bao quan phu hop.
nbiased lysis o BashingBead™ Lysis Tube

romaining merobia st m—— Tach chiét bang b kit phu hgp (c6 thé tach gram -/+)
3 S dung bo kit cé kha nang deplete host DNA.

Step 3
Isolation of microbial

Ultra-Pure Microbial DNA

Bind, wash, and elute DNA with
Zymo-Spin™ IC-Z.



Chuan bi thu vién giai trinh tu

(@] Zymo Research lllumina Metagenomic Protocol
ZYMO RESEARCH Targeted Sequence Amplification
] 1-Step PCR Amplification - iy ’
M'cmbﬁde"}!,f,f,i 96-Well Magnetic Bead Clean-up
Quick-16S™ Plus NGS ) @ §
Library Prep Kit (V3-V4) Index PCR )

Fastest, normalization-free 16S library prep
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Pooling by Equal Volume

96-Well Magnetic Bead Clean-up
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96-Well TapeStation® Quantification
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[ Library Normalization and Pooling ]
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Single Clean-up of Final Library

Total hands-on time for 96 Total hands-on time for 96
DNA samples: 30 mins DNA samples: 4 hrs




Sample Barcode Primer Sequence
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Pooling library and run MiSeq

Amplification Plot

Set positive sample Ctequal 15 s

Ct: Volume (ul) = 0.000598x?- 0.0637x + 3.178; x = Ct. =
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lllumina MiSeq® Setup:
The MiSeq® Reagent Kit v3 (600-cycle) and a final library loading
concentration of 10-12pM? with 15% PhiX spike-in is recommended.



Basespace Analysis

TOP 20 CLASSIFICATION RESULTS BY TAXONOMIC LEVEL

This column chart shows the relative abundance of the top 20 classification results within each taxonomic level.
Mouse over any category to see its description and abundance.
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Top Phylum Classification Results

Top Class Classification Results Top Order Classification Results
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[ Artifact } .qza files
|
|
I Optional Input

https://docs.qiime2.org/2024.2/tutorials/overview/

Required Input / Output

- Runin conda virtual env.
. Method
- Command line program.
- Linux, Unix, Window.
- Variable plugins. -
Visualizer
4 N\




General workflow

|

Fastq files QC data
Raw : Demultiplexed Denoise /
Demultiplex
Sequences Sequences Cluster
|
|
|
- =»| Join Pairs ———' + *
( Feature Table J { Representative }
L Sequences
Differential | 4 p-——--l-—-—--a
Abundance sy
Slt’altlftt'lcs / | Classification Alignment
otting Barplots / < ¥ ¥
Heatmaps s s Y
T Aligned
axonomy
: : Sequences
Diversity < N Y )
Analyses Y
L S Phylogeny | <-  Phylogeny




Visualization

¢« > C M % view.giime2.org

&I,ime DQview

We are currently beta testing a new version of g2view. If you would like to use the old version click here.

This interface can view .qza and .qzv files directly in your browser without uploading to a server. Click here to learn more.

Drag and drop or click here

to view a QIIME 2 Artifact or Visualization (.qza/.qzv) from your computer.

.qzv files
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Import sequencing data

giime tools import\
--type "SampleData[SequencesWithQuality]" \
--input-format SingleEndFastgManifestPhred33V2 \
--input-path ./manifest.tsv \

--output-path ./demux_seqs.qza
giime demux summarize \
--i-data ./demux_seqgs.qza \

--0-visualization ./ngoc_demux.qzv

giime tools view ngoc_demux.qzv



Seguencing quality control and feature table
construction (Denoised) DADA2

qiime dada2 denoise-paired \
--i-demultiplexed-seqs demux.qgza \
--p-trim-left-f 7\
--p-trim-left-r 6 \
--p-trunc-len-f 290 \
--p-trunc-len-r 220\
--0-table table.qza\\
--0-representative-sequences rep-seqgs.qza \

--0-denoising-stats denoising-stats.qza

qiime tools view ngoc_denosing_stats.qzv



Core-metrics-phylogenetic

giime diversity core-metrics-phylogenetic \

--i-phylogeny phylogeny-align-to-tree-mafft-fasttree/rooted_tree.qza\\
--i-table table.qza \\
--p-sampling-depth 6000 \
--m-metadata-file metadata.tsv \

--output-dir diversity-core-metrics-phylogenetic



Rarefaction alpha

giime diversity alpha-rarefaction \

--i-table table.qza\\

--i-phylogeny phylogeny-align-to-tree-mafft-fasttree/rooted_tree.qza\
--p-max-depth 9000 \

--m-metadata-file sample-metadata.tsv \

--0-visualization alpha-rarefaction.qzv



Alpha diversity

« Shannon’s diversity index (a quantitative measure of community richness)
» Observed Features (a qualitative measure of community richness).
giime tools view alpha_rarefaction.qzv

« Faith’s Phylogenetic Diversity (a qualitative measure of community richness that incorporates
phylogenetic relationships between the features).

giime tools view faith_pd_group_significance.qzv



Beta diversity

« Jaccard distance (a qualitative measure of community dissimilarity)

» Bray-Curtis distance (a quantitative measure of community dissimilarity)
giime tools view bray_curtis_emperor.qzv



Taxonomic analysis

giime feature-classifier classify-sklearn \
--i-classifier gg-13-8-99-515-806-nb-classifier.qza \
--i-reads rep-seqs.qgza\
--0-classification taxonomy.qza

giime metadata tabulate \
--m-input-file taxonomy.qza \
--0-visualization taxonomy.qzv

qgiime tools view taxonomy.qzv

giime taxa barplot\
--i-table table.qza \
--i-taxonomy taxonomy.qza \
--m-metadata-file sample-metadata.tsv \

--0-visualization taxa-bar-plots.qzv

qgiime tools view taxa-bar-plot.qzv



Differential abundance testing with ANCOM-BC
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