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Install a Linux emulator in Windows

We will download and install MobaXterm, a free “Enhanced terminal for Windows”.

http://mobaxterm.mobatek.net/download.html H MobaXterm
o
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Example data

» The example data has been produced in a experiment about the variation
in the gut microbiome on mice health (Kozich et al.).

» The marker/barcode used is the V4 region of the 16S rRNA gene. This
region is short length (~250bp) and allows for fully overlapping forward
and reverse reads.

» To make the example easier to analyze, only part of the data is provided:
10 mice fecal samples (10 times points for one animal).

» In addition, a mock community with known composition of genomic DNA
from 21 bacterial strains is also sequenced as internal control.

» lllumina MiSeq technology was used to produce 2x250bp paired-end
reads in FASTQ files, with each pair representing the two sets of reads per
sample.

Kozich,J.J. et al. (2013) Development of a dual-index sequencing strategy and curation pipeline for
analyzing amplicon sequence data on the miseq illumina sequencing platform. Appl. Environ. Microbiol.,
79, 5112-5120.



Example data

First, we will download, decompress and list the gut microbiome example files.

4

Download the example files into a folder called ‘workshop’ in the C disk:
http://www.mothur.org/w/images/d/d6/MiSeqSOPData.zip

Move to the ‘workshop’ folder:
> cd /media/c/workshop/

Decompress the file:

> unzlip MiSegSOPData.zilp

Move to the example folder:
> cd MiSeqg SOP

List the example files:
> 1s

Ll Imediafchvorkshop/MiSeq_SOP.

Terminal ~ Sessions  Wiew  Xserver Tools Games Setkings  Macros  Help

L] & " & & @ ig s a

Session  Servers Tools Games  Sessions Wiew Split MultExec Tu ¥ serw Packages

Quick connect..,

4 [2016-08-29 13:10.40]
[alvaro.moncayo] » cd Mi

-
b

Sessions

Macros % Togk

F3D144_521
F3D145_S211 |
F3D145 5211 LO
F3D146_5212_|
F3D146_S212,
F3D147_S21
F3D147_S21
F3D148_S214_|
F3D148_S214 |
F3D149_S215 LO

mouse . dpw.metadata
mouse . time.design
stability.batch
stability.files

[2016-08-29 13:12.46] /e/workshop/MLSeq SC
[alvaro.moncayo]l = [l 3
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Manual checking of reads

Let’s check the number and length of the reads.

v' See the contents of the ‘F3D0_S188 L0O01_R1_001.fastq’ FASTQ file:
> less F3D0 S188 LOO1 R1 001.fastg

v" How many reads contain the ‘F3D0_S188 L001_R1_001.fastq’ FASTQ file?
> cat F3D0 S188 LO001 R1 00l.fastg | echo $(( wc -1/4))

Counting the number of sequences in a FASTA file is easier:

> grep -c "~>" HMP MOCK.v35.fasta

v" How long are the reads? (for example, the sequence at the 2" line of the file)
> awk 'NR==2 {print length($0)}' F3D0 S188 L001 Rl 001.fastq

Counting the number of reads for each length is more complex:

> awk '{ ct++; 1if((c-2)%4==0){ ++al[length()] } } END{ print "len\tsegs";
for (i in a) print i"\t"a[i]}' F3D0 S188 L0001 R1 001.fastg



Manual checking of reads

v" Show the contents of the ‘F3D0_S188 LO01_R1_001.fastg’ FASTQ file:
> less F3D0 S188 LO01 R1 001.fastg

Select and copy the first read into the Notepad. To exit push ‘Q’ key.

v" Show the contents of the ‘F3D0_S188 LO01_R1_001.fastg’ FASTQ file:
> less F3D0 S188 LO01 R2 001.fastg

Select and copy the first read into the Notepad. To exit push ‘Q’" key.

CGGAAT GCGT GGT GT

{#>2AABABBFFFGGOGEGGGGGGGGGGGHHHHHHHGGGHHHHHGHGGGGGGGHGEGGGGHHHHHHHHHHGGGGGHHHHGHGGGGGGHHBGHGD GGG GGHHHGGGGHHHHHHHHGGGGGHGRDHHGHE GGGGGGBF GGEGGGGGGEE . DFEFFFFFFFDCH
FFFFFFFFFFFFFFFFFFFFFFFFFDFDFFFEFFCFF? FOFFFFFFFFAFFFFFFFFFFFBODFFFFFEF ADFFFFFBAFFFAT EFFFBFF

@MOOSE7: 43: DDOO0000- A3JHG: 1:1101: 14069: 1827 1:N:0:188

T ACGGAGGAT GCGAGCGT T ATCCGGAT TT ATTGGGT TT AAAGGGT GCGT AGGCGGCCT GCCAAGT CAGCGGT AAAAT TGCGGGGCT CAACCCCGT ACAGCCGT TGAAACT GECGGGCT CGAGT GGGCGAGAAGT AT GCGGAAT GCGT GGT GT AGCGGT GA
AAT GCAT AGAT AT CACGCAGAACCCCGAT T GCGAAGGCAGCAT ACCGGCGCCCT ACT GACGCT GAGGCACGAAAGT GCGGGGAT CARACAG

+

3AA? ABBDBFFBEGGEGGGGAFF GGGGGHHHCGGGGGGHE GHGGCFDEF GGGHGGGEGF 1 GGF GHHHHHGGEGGHHHHHF GGGGGGHHHHHGGGGCDDGHHGGGF HHHHHHHHCD@CCHGGGGHEHGGGRGF GGGGGGGRBGGGEGCEBFFFBFFB; 96T
FFFEFFFFFFFFFFFFAFBRBFFFFFBBBFFFFREBFFFFFFFFFFFBBBBBBBFFFFF-FFFDDFAFFFFF. AFS/FBBBER. EAFFE?F

@MOOSE7: 43: DDOO0000- A3JHG: 1:1101: 18044: 1900 1:N:0:188

TACGGAGGAT GCGAGCGT T GT CCGGAAT CACT GGGCGT AMAGGGCGCGT AGGCGGT TT AAT AAGT CAGT GGT GAAAACT GAGGGCT CAACCCT CAGCCT GCCACT GAT ACT GT TAGACTT GAGT AT GGAAGAGGAGAAT GGAATTCCT AGT GT AGCGGT
AAAT GCGT AGAT ATTAGGAGGAACACCAGT GGCGAAGGCGAT T CTCT GGGCCAAGACT GACGCT GAGGCGCGAAAGCGT GGGGAGCAAACA

+
BA@BBEBABBFFFGGGGGGGGGGHGGGGGHHHHGHHHGGGGHHHGGGGGGGGGHGGGGGGFHFHHHFHHHHHHGFHHHHHHFHGGFGHHGGHGGHHFHHHHHHHHHHHHHHGHHHGHDHHHHHHHHHGHD GFFHHHDHHHHHHHHHHHHFHHHD GHHG GGG
GHHHHHGGGGEGGGGGBFOBGGGGGGGGFFFGGGDGFFFFBCFBFFBFFBEEFFEFFFFFFFFBDASEERFF>DFFFFDDFFFADDFFRF.

@MOOSEY: 43: O0000O00E- A3JHG: 1:1101:13234: 1983 1:N:0:188

TACGGAGGAT GCGAGCGTTATCCGGATTTATTGGGT TT AAAGGGT GCGCAGGCGGAAGAT CAAGT CAGCGGT AAAATTGAGAGGCT CAACCTCTTCGAGCCGT TGAAACTGGTTTT CTT GAGT GAGCGAGAAGT AT GCGGAAT GCGT GGT GT AGCGGT GA
AATGCAT AGAT AT CACGCAGAACT CCGATT GCGAAGGCAGCAT ACCGGCGCT CAACT GACGCT CAT GCACGAAAGT GT GGGT ATCGAACAG

n

BCBCCCCCCFFFGGGGEGGEGGHGEGGGHHHHHHHGGGHHHHHGHGGGGGGGGGEGGGHHHHHHHHHHHGGGGGHHHHHHHHHGGHHHHHHHHGHHHGHG GGG GGHHHHHHHGHHGHHHGHHHHHHHGGGGGHHHHHHGGGGGHHGGGGHGHHHHGGGG
FaC LooL RL 001.fastyg




Manual checking of reads

v' Change the ‘@’ symbol for >’ at the beginning of the read names.

I Untitled - Notepad
File Edit Formak Yiew Help

SMO0967:45:000000000-A30HG:1 1101 11 8327:1699 1:Ni0:188

MACEEAGEAT GEEAGCET TAT COGEAT T TAT TEEaT T TAMAGGETGIGT AGETGECCTGICAAGTCA
GCEETAALAT TECGEEEC T AT TG T A MGG T TEAMA TR GGEC TCEA S TGEECEAGARGT
ATECEEAATGCETGETET AGCGET GAAA TG AT ASAT AT CACGCAGAACCCCEAT TGCEAAGECAGT
AT AT AT AT AR A A8 AL T a0 AT CA0,80 A

B‘ 005967 :43:000000000-A31HG:1:1101 183271699 2:N:0:185

CTETTTEAT OO G AT T TG TGO T C ARG T C AL T ARG G CGETATGE TG T TCGCAAT O
GEETTCTGCETGATATCTATGCAT T T AT A AT AT AT TCCGUATACT TC TGO ACTCG
AL CCEECAGT T TCAACGGETT QT AT TR TG AATT T TACCGUT AT TEGC AGGTCE T
CTACGZACCCTTTAAACCCAAT AAATCCGEAT AMTGUCCSTCTCCTCCET




Manual checking of reads

v' Copy name-modified reads and paste them into Blastn web form:
http://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Blastn&BLAST SPEC=blast2seq

m) U.S. National Library of Medicine > NCBI National Center for Biotechnology Information

®
BLAST  » blastn suite Home  RecentResults  Saved Strategies  Help

Align Sequences Nucleotide BLAST

J blastn | blastp | blastx | tblastn | tblastx |

Beset page  Bookmark
Enter Query Sequence

st Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
1 read ﬂ >NO0967:43:000000000-A3THG:1:1101:18327:1699 1:H:0:168 ~
HACGGAGEATGCGAGCeTTATCCGGATTTATTGGCTITALAGGCTGCGTAGECOGCCTECCARGT From l:l
CAGCGOTRALATTGCEGOGETCAACCOCOTACAGCCETTGAAACTGCCRGECTCEAGTOOGCEAG
AAGTATGCOGAATGCOTOGTETAGCCOTCAMMTOCATAGATATCACCCAGAACCCCGATTGOGML To l:l
GGCAGCATACCORCGECCTACTGACGETGAGGCACCALAGTOEGEGGATCAAACAG L

Or, upload file Mo fils selectsd. @

Job Title |MO0957-43:000000000-A3JHG: 1:1101:18327:1693

CH ECK - E Enter a descriptive title for your BLAST search &

Align two or more sequences &

Enter Subject Sequence
nd Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Subject subrange &'
2"%read —

>HO0967: 43 :000000000-43JHG: 1:1101:18327:1699 2:N:0:188

SO TTTGATCECCGCACTTTE R TGCCTCAGCGTCAGTAGGGCECCEETATGCTGCCTICGCAATCS From l:l
GEGTTCTGCGTGATATCTATGEATTTCACCGCTACACCACGCATTCCGCATACTTCTCGCCCACTCG

AGCCCGECAGTTTC AACGACTGTACGGGETTGAGCCOCGEAATTTTACCGCTGAC TTGGCAGGCCGE To l:l
CTAGGCACCCTTTARACCCAATARRTCCGGATAACGECCGECTECTCOGT

Or, upload fils Mo file selected (¥

Program Selection

Optimize for O Highly similar sequences (megablast)
O Wore dissimilar sequences (discontiguous megablast)
@ Somewhat similar sequences (blastn)
Choose a BLAST algarithm &)
! BLAST ) Search database Nucleotide collection (nrint) using Blastn (Optimize for somewhat similar sequences)

[ Show results in a new window
Algorithm parameters www.sixthresearcher.com
.

J @SixthResearcher



http://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Blastn&BLAST_SPEC=blast2seq

Manual checking of reads

Blastn alignment results show how both paired-end reads totally overlap as we
expected because the experimental design.

Distribution of 1 Blast Hits on the Query Sequence &

[Mouse over to see the defline, click to show alignments |

Color key for alignment scores
<40 40-50 80-200 >=200

Quen] | ] ] I I
1 50 100 150 200 250

MO00967:43:000000000-A3JHG:1:1101:18327:1699 2:N:0:188
Sequence |D: lcl|Query_ 156151 Length: 251 Number of Matches:

Range 1: 2 to 251 Graphics

Score Expect Identities Gaps Strand
t d 451 bits{244) VeVZ 248/250(99%) 0/250{0%) Flus/Minus
15 read —>
Query 2 ACGGAGEATGCCAGCETTATCCGGATTTAT TG GTTTAR AGEGTGCGTAGSCGGECCTGCE 61

AR R R N RN AR R RN AR R RN NN
Z“d read =) Shict I3l ACGGEAGEAGGCGEGCEFTIATCCGEATITATTGGGITIRARGGETGCETAGGCGEUCTECC 192

Cuery 62 AAGTCAGCGGTAARATTGCHGGECTCAACCCCGETACAGUCGTTGAARCTGCCGEECTCEA 121
FPEEEEEE et e e e e et e e e e e e e e e e e e e
Shijct 191 AAGTCAGCGGTAAAATTGCGGGGCTCAACCCCGTACAGCCGTTGARRCTGCCGEGCTCGA 132

cuery 122 GTGHGCGAGAAGTATGCGGAATGCGTGETGTAGCGETGAAATGCATAGATATCACGCAGA 181
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shict 131 GTGGGCGAGAACTATGCGGAATGCGTEETGTAGCGETGAAATGCATAGATATCACGCAGA 72

cuery 182 GAAG TGACGCTGAGGCACGARAGTGCGEE 241
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shjct 71 ACCCCGATTGCGAAGGCAGCATACCG ACTGACGCTCAGGCACGARRGTECGES 12

Tuery 242 GATCARACAG Z51
AERRRRARE
Shict 11 GATCARACAG 2



Automatic checking of reads

Let’s check automatically the quality of the reads.

4

Download and install the FASTQC software:

http://www.bioinformatics.babraham.ac.uk/projects/fastqgc/

Check the ‘F3D0_S188 LO01_R1 001.fastq” FASTQ file:
> fastgc F3D0 S188 LO01 R1 001.fastqg

Check the ‘F3D0_S188 L0O01_R2_001.fastq” FASTQ file:
> fastgc F3D0 S188 LO01 R2 001.fastqg

Open the resulting files ‘F3D0_S188 L001_R1_001_fastgc.html’ and
‘F3D0_S188 L0O01_R2 001 fastgc.html’ with an internet browser.


http://www.bioinformatics.babraham.ac.uk/projects/fastqc/

Automatic checking of reads

Sequence length distribution:

Distribution of sequence lengths owver all sequences
Seguence Length
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Automatic checking of reads

Per base sequence quality:

Quality scores across all bases (Sanger / lllumina 1.9 encoding)
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Automatic checking of reads

Per base sequence content:

|
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Packing and compressing reads

Now we are going to pack and compress the paired-end files into two files:
example_reads_R1.tar.gz and example_reads_R2.tar.gz

v" We will pack and compress together all the R1 reads:
> tar -cvzf example reads Rl.tar.gz * R1 00l.fastqg

v" We will do the same for all the R2 reads:

> tar -cvzf example reads RZ.tar.gz * R2 001l.fastqg

[Alvaro.moncayo] » tar -cvzf example_reads_Rl.tar.gz * R1_001.fastqg

F3D0_S188 LOO1 Rl _001.fastq

F3D1_s189_LO01_R1_00l.fastq

F3D141_S207 LO01 Rl _001.fastq

F3D142_S208_L 001 _R1_001.fastqg

F3D143 5209 LO01 Rl _001.fastq h P " ‘
F3D144_S210_L001_R1_001.fastqg

F3D145 5211 LOO1 Rl 00l.fastq T e OUtpUt lHes Wi be pac ed
F3D146_S212 LO01_R1_00l.fastq

FaD147_S213 L 001 _R1_001.fastg by the TAR Linux command

F3D148 S214 001 _R1_001.fastq i
F3D149_S215 LO01 Rl _001.fastq and com P ressed in GZIP
F3D150_S216_L001_R1_001.fastq

F3D2_S190 LOOl Rl _001.fastq

F3D3 5191 L0O0l R1_001.fastq format.
F3D5_S193 LO01 R1_001.fastq

F3D6_S194_L0O01 R1_001.fastq

F3D7 5195 LEO1_R1_001.fastqg

F3D8_S196_L001_R1_001.fastq

F3Dg 51597 LOO1_R1_001.fastq
Mock_S280_LO01_R1_001.fastq




Packing and compressing reads

v

4

Let’s check the size of FASTQ files before compressing:

> du -ch *.fastqg | grep total

And the size of the TAR.GZ files after compressing:
> du -ch *.tar.gz | grep total

[2016-18-17 16:17.46]
[Alvaro.aeiou] » du -ch
162.2M total

[2016-18-17 16:17.51]
[Alvaro.aeiou] » du -ch
33.2M total

If we want to extract the TAR.GZ files:

> tar -xvzf example reads Rl.tar.gz

> tar -xvzf example reads R2.tar.gz

The compressed
size is less than 5
times the original!
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Analysis pipeline

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

¥

Downstream analysis

Read pre-processing

De-multiplexing

¥

De-replication

¥

Clustering of variants

www.sixthresearcher.com
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Merging paired-end reads

v" We will use the two compressed paired-end files as input for AmpliMERGE:

http://evobiolab.biol.amu.edu.pl/amplisat/index.php?amplimerge

Run AmpliIMERGE

Fun name: |E}{ample

Email {optional): |

Paired-end reads file 1; FASTO (compressed or uncompressed}
Mz, 2000 ME Ceranloan soemmn|=

Torowe.. |

Paired-end reads filge 2 FASTO (compressed or uncompressed)

example_reads_R1.far.

Advanced prograrm parameters

— @ @D

example_reads_R1.tar.gz

M, 2000 WB Dovvpload srample
mP'E—readS—R% example_reads_R2.tar.gz

Due to server performance reasons, you’ll not be able to send a new job till the previous one finishes.

www.sixthresearcher.com

i ‘ @SixthResearcher


http://evobiolab.biol.amu.edu.pl/amplisat/index.php?amplimerge

Merging paired-end reads

v" We will download AmpliMERGE results into the example folder.

AmplMERGE results for Example

@d AmpIIMERGE analysis res% Example.tar.gz

Analysis details:

Running 'bin/ampliMERGE.pl -gz -i results/5£a3172cef1755a14650b3650d800c5b/exanple reads_R1. tar. gz

Merging paired-end files.
Merging 'F3D0_S188_LOOL_R1_00Ll.fastg' and 'F3D0_S188_LOOL_R2_00L.fastg'
Merged 7060 reads from 7793
Merging 'F3DL_S189 LOOL RL 00l.fastg' and 'F3D1_$189 LOOL R2 00L.fastg'
Merged 5404 reads from 5869
Merging 'F3D141_$207_L0O01_R1_001.fastg' and 'F3D141_$207_LOOL_RZ_00Ll.fasty'
Merged 5317 reads from 5553
Merging 'F3D142_5208_LO01_R1_001.fastg' and 'F3D142_%5208_LO01_R2_00l.fastqg'
Merged 2797 reads frow 31383
Merging 'F3D143 3208 L001 Rl 001.fastg' and 'F3D143 $208 L00L RZ 00Ll.fastg'
Merged 2805 reads from 3178
Merging 'F3D144 $210_L001_R1_001.fastg' and 'F3D144 $210_L0O0L_RZ_00Ll.fasty'
Merged 4075 reads from 4327
Merging 'F3D145_$211_L0O01_R1_001.fastg' and 'F3D145_S211_LOOL_RZ_00L.fasty'
Merged 6313 reads frow 7377
Merging 'F3Dl46_%21Z_LOD1_R1_001.fastq' and 'F3D146_%212_LOO1_RZ 0D0L.fasty'
Merged 4492 reads fromw S021
Merging 'F3D147_$213_L001_R1_001.fastg' and 'F3D147_$213_L0O0L_RZ_00Ll.fasty'
Merged 14103 reads from 17070 H H
Merging 'F3D148_%5214_L001_R1_00l.fastg' and 'F3D148_$214 LOOL_RZ_00L.fasty' Merglng detal|5
Merged 10787 reads from 12405 — . .
Merging 'F3D149_$215_LO01_R1_001.fastq' and 'F3D149_S215_LOOL_RZ 00L.fastg' flle by flle
Merged 11577 reads from 13083
Merging 'F3DL50_$216 L0OO1 Rl 001.fastg' amd 'F3D1S0_S216 LOOL Rz 00Ll.fasty'
Merged 4822 reads from 5509
Merging 'F3DZ_S190_L0O0OL_RL_00l.fastg' and 'F3DZ_S190_LOOL_R2_00L.fastg'
Merged 17898 reads from 19620
Merging 'F3D3_5191_LOOL_R1_00l.fastg' and 'F3D3_5191_LOOL_R2_001.fastg'
Merged 5987 reads from 6758
Merging 'F3D5_ 5193 LOOL RL 00l.fastg' and 'F3D5_$193 LOOL R2 00L.fastg'
Merged 3928 reads from 4445
Merging 'F3D6_5194 LOOL_RL_00l.fastg' and 'F3D6_5194_LOOL_R2_00L.fasty'
Merged 7237 reads from 7559
Merging 'F3D7_S195_LOOL_R1_00Ll.fastg' and 'F3D7_S195_LOOL_R2_001.fastg'
Merged 4635 reads from 5129
Merging 'F3D& 5196 LOOL RL 00l.fastg' and 'F3D& 3195 LOOL R2 00L.fastg'
Merged 45380 reads from 5294
Merging 'F3D9_§197_LOOL_RL_00l.fastg' and 'F3DS_5197_LOOL_R2_00L.fastyg'
Merged 5580 reads from 7070
Herging 'Mock_S280_LO0L_Rl 00l.fastg' and 'Mock_S280_LOOL_R2_00L. fastg'
Merged 4561 reads frow 4779 -

Sawed 20 files with 135321 merged secquences into 'results/5fa3l72ceB81755al4850b9650d800cshb/Exanple. tar.gz'.



http://evobiolab.biol.amu.edu.pl/amplisat/results/120c6982565bb200811b488a0fb31095/index_results.php?run_name=workshop

Merging paired-end reads

We are going to inspect the merged reads.

v First, rename the downloaded file to ‘example_reads_merged.tar.gz’:

> mv workshop.tar.gz example reads merged.tar.gz

v List the files included into ‘example_reads_merged.tar.gz’:

> tar —-tf example reads merged.tar.gz

v'  Let’s check their lengths :

> tar xvf example reads merged.tar.gz -0
| awk '{ c++; 1if((c-2)%4==0) {
++a[length ()] } } END{ print "len\tseqgs";
for (i in a) print i"\t"al[i]}"'

Correctly merged reads
have lengths in the range
251-255 bps.




Cleaning merged reads

v" We will use the file with merged reads as input for AmpliCLEAN:

http://evobiolab.biol.amu.edu.pl/amplisat/index.php?ampliclean

Run AmpliCLEAN

Run name: Example |

Email {optional): | |

Sequences file: FASTAFASTO (compressed or uncompressed)

Amplicnn data: It is very Imipod ner and barcode sequences in 5°->3" sense.

example_reads_merged.tar.gz

Leave empty

Cleaning parameters:

or file: Max. 100 KB Zee example M in. Phred quality: 30

_Browse... Mo file selected. .

ateze.d Min. sequence length: 251
Minimum Phred quality scare: 30| ReNd=zszeguen: lowvet average Phired qualit MaX. Seq uence Iength: 255
Minimum sequence length: Rea quences with lower lengths will be remaoved.
Maximum sequence length: 255 | Rgfidaizequences with higher lengths will be removed.
Trim sequence length: Readziseguences will be trimmed to the desired length.

Maximum number of reads per amplicon: I:I hadimum number of amplicon sequencesireads to be processed.

Due to server performance reasons, you'll not be able to send a new job till the previous one finishes.

—(@)

Upported.

www.sixthresearcher.com
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http://evobiolab.biol.amu.edu.pl/amplisat/index.php?ampliclean

Cleaning merged reads

v" We will download AmpliCLEAN results into the example folder.

AmpliCLEAN results for Example

@ad AmpIiCLEAN analysis re@<— Example.tar.gz

Analysis details:

Funning 'binsawpliCLEAN.pl -thr 20 -gz -1 resulta/l7766ba6ifadled%be5ldf4rohidhasb/exanple reads merged. tar. gz

Cleaning 7060 reads from file 'F3D0_5186_LO0Ll.fastqg'. -
20 reads removed.

Cleaning 5404 reads from file 'F3D1_35189_LOOl.fastqg'.
23 reads removed.

Cleaning 5317 reads from f£ile 'F3D141_5207_LO01.fascdg'.
9 reads removed.

Cleaning 2797 reads from file 'F3D142_ 5206 _LO01.fasrcd'.
3 reads removed.

Cleaning 2805 reads from file 'F3D143_5209_LOO1.fastq'.
7 reads removed.

Cleaning 4078 reads from file 'F3D144 5210 LOOL.fastg'.
5 reads removed.

Cleaning 6313 reads from file 'F3D145 35211 LOOL.fastg'.

] d d. H H
reads renove Cleaning details
Cleaning 4492 reads from file 'F3D146_ %212 LOO1.fastg'.

10 reads removed. file by ﬁle

Cleaning 14103 reads from file 'F3D147_5213_L0O01. fastg'.
25 reads removed.

Cleaning 10787 reads from file 'F3D14&_3%Z14 LO0O1.fastg'.
23 reads removed.

Cleaning 11577 reads from file 'F3D149_35Z15_LO0O1. fastg'.
24 reads removed.

Cleaning 4822 reads from file 'F3D150_5Z16_LO0O1.fastd'.
15 reads removed.

Cleaning 17898 reads from file 'F3DZ_5190_LOOL1.fastq'.
48 reads removed.

Cleaning 5987 reads from file 'F3D3_5191 LOOL.fastg'.
8 reads removed.

Cleaning 3928 reads from file 'F3D5_5193_LOOL.fastg'.
9 reads remwoved. =



http://evobiolab.biol.amu.edu.pl/amplisat/results/903bd28354bc8dc80f7d14f5f422024a/index_results.php?run_name=workshop

Cleaning merged reads

We are going to inspect the cleaned reads before final analysis.

v First, rename the downloaded file to ‘example_reads_cleaned.tar.gz’:

> mv workshop.tar.gz example reads cleaned.tar.gz

v List the files included into ‘example_reads_cleaned.tar.gz’:

> tar -tf example reads cleaned.tar.gz

v'  Let’s check their lengths :

> tar xvf example reads cleaned.tar.gz -0
| awk '{ c++; 1f((c-2)%4==0) {
++a[length ()] } } END{ print "len\tseqgs";
for (i in a) print i"\t"al[i]}"'




e Retrieve experimental data

e Checking of reads

e Read pre-processing

e AmpliTAXO analysis

e Results interpretation ]




Analysis pipeline

AmpliMERGE & AmpliCLEAN AmpliTAXO

~

Read pre-processing

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

¥

Downstream analysis

De-multiplexing

¥

De-replication

¥

Clustering of variants
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AmpliTAXO analysis

v" We will use the file with the cleaned reads as input for AmpliTAXO:

http://evobiolab.biol.amu.edu.pl/amplisat/index.php?amplitaxo

Run AmpliTAXO

Run name: |Example |

Email (optional): | |

e 2000 MB Download example
xampl_reads_Ceancd ar gz ><— example_reads_cleaned.tar.gz

Amplicon data It is very important to specify all the primer and barcode sequences in §->3" sense.

Sequences file

Leave empty

A Choose ‘Greengenes’ database

fax. 100 KB Ses example
Mo file selected,

Reference database: O swvassu> O sivatsue O unrez @ creengenes? JU corer O Homps

12 Small Subunit PR, Database (597607 entries, YWersion 123, July 23, 2015). tis based on the SILWA Ret datsset with & 99% criterion applied to remove redundant seguences using the UCLUST tool
Guast, C. et al. The SILYA ribosomal RNA gene database project improved deta processing and ywweh-based tools, Nucleic Acids Res. 41, DS90-6 1201 3). [Pubmed)

b Large Subunit rRNA Database (96642 entries, Version 123, July 23, 2015). This is the LSU reference databsse containing only high guality, sligned 235285 ribosomal RNA sequences with a minimum length of 1300 bases.
Cuast, C. et al. The SILYA ribosomal RNA gene database project improved dsta processing and yweb-based tools, Nucleic Acids Res. 41, DS90-6 1201 3). [Pubmed)

2 UMITE genersl release (22770 entries, Yersion 7, August 1, 2015). UNITE is 3 a high gualty and relisble database of rDNA sequences for fungi identification

Kelialg, U. et al. Towards a unified paradigm for sequence-based identification of fungi. Mol. Ecal. 22, 52717 (2013, [Pubmed]

# Greengenes chimera-checked 165 rRMA gene database 90 percent non redundant core set (4799 ertries, May 9, 2011)

DeSartis, T. £. et al. Greengenes, a chimera-checked 165 rRMA gene databasze and workbench compatible with ARB. Appl. Environ. Microkiol. 72 508972 (2006). [Pubined

4 CORE (core oral microbiome) 165 rDNA database (1262 entries | January 28, 2014)

Griffen, A. L. et al. CORE: a phylogenstically-curated 165 rDNA database of the core oral microbiome. PLoS One B, 13051 (2011). [Pubimed)

F HOMD (Human Cral Microbiome Database) 165 rDMNA reference sequences (531 entries, Version 13 .2)

Chen, T. et al. The Human Oral Microbiome Database: & web accessible resource for investigating oral microbe taxonomic and genomic infortnation. Database (Crzford). 2010, [Pubmed]

FASTA file with taxonomic anneotations in UTAX format hiax. 200 MB See example
Mo file selected.
If a FASTA file is provided, the and i il from this file will be used instead of the previous databases,

Due to server performance reasons, youw'll not be able to send a new job till the previous one finishes.

@ Ham
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http://evobiolab.biol.amu.edu.pl/amplisat/index.php?amplitaxo

AmpliTAXO analysis

v" We will download AmpliTAXO results into the example folder.

AmpliTAXO results for Example

@oad AmpliTAXO analysis @@ Example,zip

Analysis details:

Reading sequences and taxonomic information from 'Greengenes 2Z0110509' databhase.
4799 sequences read

Funning Ampli5as for sequence de-multiplexing, clustering and filtering.
Funning 'binfampliiad.pl -1 resulta/5ldfaddldlbbzidlatttaltaTilczZ0az /165 V4. tar. gz

'&TTO MODE' actiwated.
The program will automatically detect the sequencing technology used
and adjust the sequencing error rates and other analysis parameters.

Feading File 'results/5ldfadSlolbbzZidlat6talta?dlczlazZ/1o5 V4. tar.gz'.
16%_V4-F3D0_5188_LO01 de-multiplexing
165_V4-F3D0_%5185_L0O01 de-multiplexed (7040 sequences, 1796 unique)
165 _V4-F3D1_5189_LO01 de-multiplexing
165_V4-F3D1_5189_L0O01 de-multiplexed (5381 secquences, 1443 unique)
165 _V4-F3D141l 5207_L001 de-multiplexing
165 _V4-F3Dl4l_ 35207 _LO01 de-multiplexed (5308 sequences, 1328 unicque)
165 _V4-F3D142 5208_L001 de-multiplexing
165 _V4-F3Dl4z 5208 LO01 de-multiplexed (2794 sequences, 525 unigque)
165_V4-F3D143_ 5209_L001 de-multiplexing
165 _V4-F3Dl43 5209 LO01 de-multiplexed (2798 sequences, S22 unigque)
165_V4-F3D144 5210 LOO1 de-multiplexing
165 _V4-F3Dl44 3210 LO0O1 de-multiplexed (4073 sequences, 1124 unicgque)
165_V4-F3D145 35211 LOO1 de-multiplexing
165 _V4-F3D145 3211 LOO1 de-multiplexed (6307 sequences, 1553 unicque)
165_V4-F3D146 5212 LOO1 de-multiplexing
165 _V4-F3D146 5212 LOO1 de-multiplexed (4482 sequences, 1278 unidque)
165 _V4-F3D147 3213 LO01 de-multiplexing
165 _V4-F3D147 35213 LO01 de-multiplexed (14078 sequences, 3055 unigue)

Funning 'bin/anpliTaxX0.pl -thr 20 -v -i results/5ldfadSlelbbisdlasstalea’slcz0az/1e3 W4, tar. gz

Databasze 'Greengenes' will be used in the analysis. —

Analysis details
file by file



http://evobiolab.biol.amu.edu.pl/amplisat/results/4977b928f96edf9bf32883fbf459d552/index_results.php?run_name=workshop

AmpliTAXO ana

De-multiplexing

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

ySsis

Reading File 'results/5ldfad8161bb2841la666a06a781c20a2/16S V4.tar.gz'.

16S V4-F3D0_S188 L0O01 de-multiplexing

16S V4-F3D0_S188 LO01 de-multiplexed (7040
16S V4-F3D1 S189 LO01 de-multiplexing

16S V4-F3D1 S189 LO01 de-multiplexed (5381
16S V4-F3D141 5207 LO01 de-multiplexing
16S V4-F3D141 S207 LO01 de-multiplexed
16S V4-F3D142 5208 L0O01 de-multiplexing
16S V4-F3D142 5208 L0O01 de-multiplexed
16S V4-F3D143 5209 LO01 de-multiplexing
16S V4-F3D143 5209 LO01 de-multiplexed
16S V4-F3D144 5210 LO01 de-multiplexing
16S V4-F3D144 5210 LO01 de-multiplexed
16S V4-F3D145 5211 LO01 de-multiplexing
16S V4-F3D145 S211 LO01 de-multiplexed
16S V4-F3D146 5212 LO01 de-multiplexing
16S V4-F3D146 S212 L0O01 de-multiplexed
16S V4-F3D147 5213 LO01 de-multiplexing
16S V4-F3D147 S213 L0O01 de-multiplexed
16S V4-F3D148 5214 LO01 de-multiplexing
16S V4-F3D148 S214 LO01 de-multiplexed
16S V4-F3D149 5215 L0O01 de-multiplexing
16S V4-F3D149 S215 LO01 de-multiplexed
16S V4-F3D150 S216 L0O01 de-multiplexing
16S V4-F3D150 S216 L0O01 de-multiplexed
16S V4-F3D2 S190 LOO1 de-multiplexing

16S_V4-F3D2_S190_LO01 de-multiplexed (17850 sequences,

16S V4-F3D3 S191 LOO1 de-multiplexing
165 _V4-F3D3_S191 L0O01 de-multiplexed (5979
16S V4-F3D5 S193 LO0O1 de-multiplexing
165 _V4-F3D5 S193 L001 de-multiplexed (3919
16S V4-F3D6 S194 L0O01 de-multiplexing
16S_V4-F3D6_S194 L0O01 de-multiplexed (7280
16S V4-F3D7 S195 L0O01 de-multiplexing
16S V4-F3D7 S195 LO01 de-multiplexed (4631
16S V4-F3D8 S196 LO01 de-multiplexing
16S_V4-F3D8 5196 L0O01 de-multiplexed
16S V4-F3D9 S197 LO01 de-multiplexing

(4868

(5308

(2794

(2798

(4073

(6307

(4482

16S_V4-F3D9_S197 L1001
16S_V4-Mock $280 L001
16S_V4-Mock $280 L001

de-multiplexed (6563
de-multiplexing
de-multiplexed (4551

sequences,

sequences,

(14078 sequences,
(10764 sequences,
(11553 sequences,

(4807 sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

sequences,

1796 unique)

1443 unique)

1328 unique)
828 unique)

822 unique)

1124 unique)
1553 unique)
1278 unique)
3055 unique)
2398 unique)
2630 unique)

1419 unique)

3366 unique)

1294 unique)
1080 unique)
1655 unique)
1045 unique)
1241 unique)
1589 unique)

767 unique)
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AmpliTAXO analysis

Checking data and setting automatically clustering parameters.
Technology: Illumina

De_multiplexing Error rates: 0.87% substitutions, 0.001% indels

Minimum amplicon depth: 100

Checking data and setting marker lengths.
Marker '16S V4' length: 252 (auto)
Clustering amplicon sequences with the following parameters ('threshold' 'marker'
- - 'values') :
De-repllcatlon *substitution threshold all 0.87
*indel threshold all 0.001
*min dominant frequency threshold 165 V4 36.79
* *WARNING: These parameters have been automatically adjusted and may require manual
verification.
Clusterin of varia nts 16S V4-F3D0 S188 LOO1 clustering
E; 16S V4-F3D1 S189 LOO1 clustering

16S V4-F3D141 S207 LO01 clustering

16S V4-F3D143 S209 LO01 clustering

' 16S V4-F3D142 S208 LO01 clustering
16S V4-F3D144 S210 LO01 clustering

16S V4-F3D2 S190 LOO1 clustering

o . 16S V4-F3D3 S191 LOO1 clustering
Fllterlng Of artEfaCtS 16S_V4-F3D5_S193 1001 clustering
16S V4-F3D6 S194 LOO1 clustering
16S V4-F3D7_S195 LOO1 clustering

16S V4-F3D8 S196 LOO1 clustering
16S V4-F3D9 S197 LOO1 clustering

16S V4-Mock S280 LOO1 clustering

16S_V4-Mock S280_LO01 clustered (4381 sequences, 29 unique)

Alignment to references 16S V4-F3D142 S208 L001 clustered (2460 sequences, 112 unique)
16S_V4-F3D143 5209 L0O01 clustered (2473 sequences, 132 unique)

16S_V4-F3D7_S195 L0O01 clustered (4311 sequences, 145 unique)

16S_V4-F3D144 S210_L001 clustered (3654 sequences, 151 unique)
16S_V4-F3D5_S193 LO01 clustered (3554 sequences, 161 unique)
165 _V4-F3D3_S191 L0O01 clustered (5583 sequences, 155 unique)

165 _V4-F3D8_S5196 L0O01 clustered (4482 sequences, 180 unique)
. 16S_V4-F3D141 S207_L001 clustered (4880 sequences, 175 unique)
Taxonomy annotation 165 V4-F3D1 S189 LOO1 clustered (4918 sequences, 165 unique)
16S_V4-F3D6_S194 1001 clustered (6764 sequences, 186 unique)
16S_V4-F3D9_S197 L001 clustered (6079 sequences, 201 unique)

16S_V4-F3D0_S188 L0O01 clustered (6498 sequences, 211 unique) .
16S_V4-F3D2_S190_LO001 clustered (16966 sequences, 291 unique) www.sixthresearcher.com
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AmpliTAXO analysis

. . Filtering sequences with the following criteria ('filter' 'marker' 'values'):
De-multlpIeXIng *min_amplicon seqg frequency all 0
*min_amplicon depth all 100
*min chimera length all 10
* *WARNING: These parameters have been automatically adjusted and may
require manual verification.

16S_V4-F3D0_S188 L1001 filtering

DE'repliCation 165_V4-F3D1_S189_L001 filtering

16S_V4-F3D141 S207 1001 filtering

16S_V4-F3D143 S209 1001 filtering

16S_V4-F3D142 S208 1001 filtering
' 16S_V4-F3D144_S210 1001 filtering

16S_V4-F3D145 S211 1001 filtering
16S_V4-F3D146 S212 1001 filtering
C|ustering of variants 16S_V4-F3D147 S213 1001 filtering
16S_V4-F3D2_S190 1001 filtering
16S_V4-F3D3_S191 L1001 filtering

16S_V4-F3D5_S193 L001 filtering
16S_V4-F3D6_S194 L1001 filtering

16S_V4-F3D7_S195 1001 filtering
16S_V4-F3D8 _S196 L001 filtering

. H 16S_V4-F3D9_S197_L001 filtering
Fllterlng of artefacts 165_v4-Mock_S280_L001 filtering
16S V4-Mock S280 LOO1 filtered (4362 sequences, 20 unique)
16S V4-F3D142 S208 LO01 filtered (2357 sequences, 82 unique)
* 16S_V4-F3D143 5209 L0O01 filtered (2351 sequences, 91 unique)
16S_V4-F3D144 5210 _L001 filtered (3385 sequences, 93 unique)

16S_V4-F3D3_S191 LO01 filtered (5253 sequences, 102 unique)
16S_V4-F3D7_S195 L0O01 filtered (4119 sequences, 106 unique)
Alignment to references 16S_V4-F3D141 S207_L001 filtered (4666 sequences, 119 unique)
16S_V4-F3D145 5211 LO01 filtered (5399 sequences, 122 unique)
16S_V4-F3D1 _S189 L0O01 filtered (4862 sequences, 146 unique)

16S_V4-F3D5_S193 L001 filtered (3474 sequences, 133 unique)
16S_V4-F3D146_S5212 L1001 filtered (3791 sequences, 143 unique)

16S_V4-F3D6_S194 L001 filtered (6587 sequences, 152 unique)
16S_V4-F3D0_S188 L001 filtered (6367 sequences, 170 unique)
16S_V4-F3D8_S196_L001 filtered (4421 sequences, 161 unique)

Taxonomy annotation 165 V4-F3D9 5197 L001 filtered (5980 sequences, 175 unique)

16S_V4-F3D2_S190_L001 filtered (16342 sequences, 188 unique)

16S_V4-F3D147_ 5213 1001 filtered (11924 sequences, 183 unique)

www.sixthresearcher.com
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AmpliTAXO ana

De-multiplexing

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

ySsis

Sequences per amplicon:

Amplicon

l16s v4-F3D0 S188 L0O1
16S_V4-F3D1 S189 L001
16S Vv4-F3D141 S207 L0OO1
16S V4-F3D142 5208 L0OO1
16S V4-F3D143 5209 L0OO1
16S Vv4-F3D144 S210 LOO1
16S V4-F3D145 S211 LOO1
16S V4-F3D146 S212 L0O1
16S V4-F3D147 S213 L0O1
16S V4-F3D148 S214 L0O1
16S V4-F3D149 S215 L0O1
16S V4-F3D150 S216 L0OO1
16s v4-F3D2 S190 LOO1
16s v4-F3D3 S191 L0O1
16s v4-F3D5 5193 L00O1
16S V4-F3D6_S194 L0O1
l6s v4-F3D7 S195 L0O1
l16s v4-F3D8 S196 L00O1
l16s v4-F3D9 S197 L0O1
16S v4-Mock 5280 L0O1

Total Unique

7040
5381
5308
2794
2798
4073
6307
4482
14078
10764
11553
4807
17850
5979
3919
7280
4631
4868
6563
4551

1796
1443
1328

828

822
1124
1553
1278
3055
2398
2630
1419
3366
1294
1080
1655
1045
1241
1589

767

Total Unique

6498
4918
4880
2460
2473
3654
5795
4001
13184
10096
10761
4295
16966
5583
3554
6764
4311
4482
6079
4381

Total Unique

211 6367 170
165 4862 146
175 4666 119
112 2357 82
132 2351 91
151 3385 93

196 5399 122
196 3791 143
338 11924 183

283 9416 170
275 10144 175
197 4087 139

291 16342 188
155 5253 102
161 3474 133
186 6587 152
145 4119 106
180 4421 161
201 5980 175
29 4362 20

www.sixthresearcher.com
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. . Assigning OTUs by matching reference sequences from
De-multiplexing Greengenes.' .
* Sequences assigned to OTUs:
. . Total OTUs | Unique
De-repllcatlon Sample depth depth| OTUs Taxonomies

F3D0 S188 LOO1 7040 6367 170 30

* F3D1 S189 LOO1 5381 4862 146 24

F3D2 S190 LOO1 17850 16342 188 31

. . F3D3 S191 LOO1 5979 5253 102 22

CIUSterlng of variants F3D5 S193 L0011 3919 3474 133 23

F3D6 S194 1001 7280 6587 152 25

* F3D7 S195 LO0O1 4631 4119 106 23

F3D8 S196 L0001 4868 4421 161 28

. . F3D9 S197 LOO1 6563 5980 175 23

Fllterlng of artefacts F3D141 S207 L0OO1 5308 4666 119 23

F3D142 S208 L0OO1 2794 2357 82 18

* F3D143 S209 L0O0O1 2798 2351 91 22

F3D144 S210 LOO1 4073 3385 93 21

. F3D145 S211 LOO1 6307 5399 122 28

Allgnment to references F3D146 S212 L1001 4482 3791 143 21

F3D147 S213 LO01 14078 11924 183 30

* F3D148 S214 L0O01 10764 9416 170 26

F3D149 S215 LO01 11553 10144 175 24

. F3D150 S216 LOO1 4807 4087 139 24

Taxonomy annotation Mock S280 LOO1 4551 4362 20 18
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AmpliTAXO analysis

We are going to inspect the final results from AmpliTAXO analysis.

v First, rename the downloaded file to ‘amplitaxo_results.zip’:

> mv workshop.zlp amplitaxo results.zip

v"  Create a folder to save the results:

> mkdir amplitaxo results

v"  Enter into the folder :

> cd amplitaxo results

v’ Extract the results:

> unzip ../amplitaxo results.zip

Open with the ‘results.xlsx’ Excel file in Windows:

C:\workshop\MiSeq SOP\amplitaxo results\results



AmpliTAXO results

De-multiplexing

De-replication

Clustering of variants

Filtering of artefacts

Alignment to references

Taxonomy annotation

OTUsS <

OTU representative

oTu_ID
165-00005
165-00028
165-00001
165-00007
165-00003
165-00041
165-00002
165-0004%
165-00050
165-00053
165-00064
165-00059
165-00008
165-00085
165-00073
165-00009
165-00004
165-00087
165-00078
165-00088
165-00012
165-00010
165-00101
165-00110
165-00136
165-00015
165-00057
165-00039
165-00144
165-00032
165-00034
165-00029
165-00026
165-00074
165-00063
165-00033
165-00044
165-00248
165-00023
165-00024
165-00077
165-00035
165-00018

OTU Taxonomy

OTU sequence

sequences assignments depths per sample
SEQUENCJ TAXONOMY Mock_S280 F3D9_S197

TACGGAGGATUC tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Bacteroid g:Bacte d 650

TACGTAGGTGGL: tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:Bacillales, f:Staphyl g:Staphyl 588

TACGGAGGATAC tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales 465

TACGGAGGATIC: tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Rikenellaceae,g:Alistipes,s:putredi 449

TACGGAGGATQC tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales 447

TACAGAGGGTAC tax=k:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o: d dales,f:Moraxell g2 395

TACGGAGGATAC tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales 394

TACGTAGGTGGL: tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:Bacillales 360

TACGGAGGGTAC tax=k:Bacteria,p:Proteobacteria,c:Epsilonproteobacteria,o:Campylobacterales, f:Helicobacteracea 347

TACGTAGGGCGC tax=k:Bacteria,p:Actinobacteria,c:Actinobacteria (class), 0:Actinomycetales, f:Actinomycetaceae,g: 326

TACGTAGGTGG( s tax=k:Bacteria,p:Firmicutes,c:Clostridia,o s,f:Clostridiaceae,g:Clostridium 2

TACGTAGGGTGL( tax=k:Bacteria,p:Proteobacteria,c:Betapr R o:Neisseriales,f:Neisseriaceae,g:Neisseria 2 E

TACGGAGGATAC tax=k:Bacteria,p:Bacteroidetes,c:Bactero| oidales 278

TACGGAGGATUC tax=k:Bacteria,p:Bacteroidetes,c:Bactero| oidales,f:Bacteroidaceae,g:Bacteroides,s:dor: 21

TACGTAGGTCCIC tax=k:Bacteria, p:Firmicutes, c:Bacilli, ozLa | |estrep gStrep 4 V

TACGGAGGATAC tax=k:Bacteria,p:Bacteroidetes,c:Bactero| oidales 213

TACGGAGGATAC tax=k:Bacteria,p:Bacteroidetes,c:Bactero) C oidales E 209

TACGTAGGTCCC tax=k:Bacteria,p:Firmicutes,c:Bacill f:Strep g:Strep 2

TACGGAGGGTAC tax=k:Bacteria,p:Protecbacteria,c:Gamm ria,o:Enterobacteriales,f:Enterobacteriacea 1

TACGTAGGTGGL: tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:La H f:Enterococcaceae,g:Enterococcus 1 N

TACGTAGGTGG s tax=k:Bacteria,p:Firmicutes,c:Bacill f:Lactobacillaceae,g:Lactobacillus 174

TACGTAGGTGGL tax=k:Bacteria,p:Firmicutes,c:Bacilli,o: N f:Lactobacillaceae,g:Lactobacillus 1. N 34

TACGTAGGTGGL: tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:La f:Carnobacteriaceae,g:Carnobacterium,s:viri 11

TACGAAGGGTAC tax=k:Bacteria,p:Protecbacteria,c:Gamm ria,o:! d dales,f: d d 1

TACGGAGGGTAC tax=k:Bacteria,p:Thermi,c:Deinococci,0:0 E f:Deil g:Deil s:radiod 1 E

TACGTAGGGGAC. tax=k:Bacteria,p:Firmicutes,c:Clostridia,o s,f:Lachnospiraceae 98

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o S s,f:Llachnospiraceae S 98

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,a s,f:Lachnospiraceae 97

TACGGAGGATAC tax=k:Bacteria,p:Bacteroidetes,c:Bactero| oidales,f:Porphyromoenadaceae,g:Porphyrom 9

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o S s, f:Lachnospiraceae S 89

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o s, f:Lachnospiraceae,g:Coprococcus 89

TACGTAGGTGG s tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:-Ruminococcaceae 64

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales, f:Lachnospiraceae 57

TACGTAGGTGGLs tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:Ruminococcaceae 56

TACGTATGGAGL: tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:Lachnospiraceae 54

TACGTAGGGGQC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales 52

TACGTAGGGGQC. tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales | tax=k:Bacteria,p:Firmicutes,c:Clostridia,o: 52

TACGGAGGGGC tax=k:Bacteria,p:Proteobacteria,c:Alphap eria hodobacterales,f:Rhodobacteraceae,g: 50

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales, f:Lachnospiraceae 43

TACGTAGGTGGEC: tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:Ruminococcaceae | tax=k:Bacteria,p:Firmi 47

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:Lachnospiraceae 46

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:Lachnospiraceae 43

TACGTAGGGGAC tax=k:Bacteria,p:Firmicutes,c:Clostridia,o:Clostridiales,f:Lachnospiraceae 42
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e Retrieve experimental data

e Checking of reads

e Read pre-processing

e AmpliTAXO analysis

e Results interpretation




AmpliTAXO results

Taxonomy abundance by genus:

Taxonomy abundance
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tax=k:Bacteria,p:Bacteroidetes c:Bacteroidia,0o:Bacteroidales;

tax=k:Bacteria,p:Fimicutes,c:Clostridia,o:Clostridiales,f:Lachnos
piraceae;

tax=k:Bacteria,p:Bacteroidetes, c:Bacteroidia, o:Bacteroidales,tB
acleroidaceae g Bacteroides,

tax=k:Bacteria,p:Fimicutes,c:Bacilli,o:Lactobacilales,f.Lactobacil
laceae,g:Lactobacillus;

tax=k:Bactena,p:Bacteroidetes c Bacteroidia o:Bacteroidales,fRi
kenellaceae,g-Alistipes;

tax=k:Bactena,p:Fimmicutes,c:Clostridia, o:Clostridiales,f.Ruminoc
occaceae;

tax=k:Bactena,p:Fimicutes,c:Clostridia, 0. Clostridiales;

tax=k:Bactena,p:Fimicutes,c:Clostridia ,o:Clostridiales,f.Lachnos
piraceae,g:Clostridium;

tax=k:Bactena,p:Tenencutes c:Mollicutes 0:RF39;

tax=k Bactena,p -Fimicutes c'Bacilli,o Turcibacterales f Turiciba
cteraceae;

tax=k:Bactena,p:Fimicutes c:Clostridia o:Clostridiales f:.Lachnos
piraceae,q-Coprococcus;

tax=k Bactena,p-Fimicutes c Clostridia o-Clostridiales f-Peptoco
ccaceae,

tax=k:Bacteria,p:Fimicutes, c:Bacilli,o-Bacillales f:Staphylococca
ceae,g-Staphylococcus;

tax=k Bactena, p-Fimicutes c'Bacilli o Lactobacilales f-Streptoco
ccaceae, g Streptococcus;

mtax=k:Bacteria,p:Fimicutes,c:Clostridia,o:Clostridiales, f:Catabact
eriaceae;
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AmpliTAXO results

Taxonomy abundance by class:

Taxonomy abundance
100%
W% A — — — — — A —
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@ 0% +~ — — — — — — — — — — — — — — — — — — — — tax=k Bactena,p-Bacteroidetes ¢ Bacteroidia;
g tax=k Bactera,p-Fimicutes c:Clostridia;
g 60% +~ — — — — — — — — — — — — — — — — — — — - tax=k:Bactena,p-Fimmicutes, c:Bacilli;
g tax=k-Bactena,p-Tenencutes c Mollicutes;
g 0% +- — - - - — — — — — — — — — — — — — — — - m tax=k:Bactena,p:Protecbactena,c.Gammaprotecbactena;
g u tax=k:Bactena,p:Actinobactena,c:Actinobacteria (class),
:g 40% wtax=k:Bactera,p:Proteobactera,c:Epsilonprotecbacteria;
o] mtax=k:Bactera,p:Proteobactera,c:Betaprotecbacteria;
e 30% u tax=k:Bacteria,p:, TM7 c:TM7-3;
u tax=Unassigned;
20% m tax=k:Bacteria,p:Thermi,c:Deinococci;
m fax=k Bactena, p:Proiecbactena,c Alphaprotecbacteria;
10% = tax=k:Bactenia,p:Cyanobacteria,c:Chloroplast;
m tax=k:Bacteria,p:Verrucomicrobia,c:Verrucomicrobiae,
0% mtax=k:Bactera,p:Tenercutes c:Erysipelotrichi;
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AmpliTAXO results

Alpha diversity rarefraction plot:

Chao1
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e F3D0_5188_L0OOA
e F3D1_S189_LOOA
e F3D2_5190_L0OOA
e F3D3_5191_LOOA
e F3D5_5193_L0OOA
e F3D6_5194_LO01
e F3D7_5195_L0OOA
e F3D8_S196_LOOA
e F3D0_5197_LOOA
e F3D141_S207_L001

500
1000
1500

2000
2500
3000
3500
4000

4500
5000
5500
6000

6500
7000
7500
8000
8500
9000
9500
10000
10500
11000
11500
12000
12500
13000
13500
14000
14500

Sequences per sample

15000
15500
16000
16500

F3D142_S208_L001
e F3D143_S209_1001
e F3D144_S210_L001
e F3D145_S211_1.001
F3D146_5212_L001
e F3D147_S213_1001
e F3D146_5214_L001
F3D149_S215_L001
F3D150_S216_L001
Mock_S280_L001
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AmpliTAXO vs. MOTHUR

» MOTHUR tutorial:
http://www.mothur.org/wiki/MiSeq SOP

“You'll see that for 4061 sequences, we'd have 35 OTUs from the Mock
community. This number of course includes some stealthy chimeras that
escaped our detection methods. If we used 3000 sequences, we would have
about 31 OTUs. In a perfect world with no chimeras and no sequencing errors,
we'd have 20 OTUs. This is not a perfect world. But this is pretty darn good! “


http://www.mothur.org/wiki/MiSeq_SOP

AmpliTAXO vs. MOTHUR

» MOTHUR tutorial:
http://www.mothur.org/wiki/MiSeq SOP

» AmpliTAXO results:

OTU_ID
165-00028
165-00041
165-00045%
165-00050
165-00053
165-000604
165-00059
165-00085
165-00073
165-00087
165-00078
165-00088
165-00101
165-00110
165-00010
165-00136
165-00144
165-00248
165-00367
165-00212

DEPTH_AMPLICON
DEPTH_OTUS
COUNT_OTUS

SEQUENCE TAXONOMY
TACGTAGGTGGC: tax=k:Bacteria, p:Firmicutes,c:Bacilli,o:Bacillales,f:5taphylococcaceae, g:Staphylococcus
TACAGAGGGTGC tax=k:Bacteria,p:Proteobacteria,c:Gammaprotecbacteria,o:Pseudomonadales,f:Moraxellaceae,g:Acinet
TACGTAGGTGGC: tax=k:Bacteria, p:Firmicutes,c:Bacilli,o:Bacillales
TACGGAGGGTGC tax=k:Bacteria,p:Proteobacteria,c:Epsilonproteobacteria,o:Campylobacterales,f:Helicobacteraceae,g:He
TACGTAGGGCGC tax=k:Bacteria,p:Actinobacteria,c:Actinobacteria (class),o:Actinomycetales,f:Actinomycetaceae,g:Acting
TACGTAGGTGGC: tax=k:Bacteria, p:Firmicutes,c:Clostridia,o:Clostridiales, f:Clostridiaceae,g:Clostridium
TACGTAGGGTGC! tax=k:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Neisseriales,f:MNeisseriaceae,g:Neisseria
TACGGAGGATCC tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Bacteroidaceae,g:Bacteroides,s:dorei
TACGTAGGTCCCC tax=k:Bacteria, p:Firmicutes,c:Bacilli,o:Lactobacillales, f:Streptococcaceae, g:Streptococcus
TACGTAGGTCCCC tax=k:Bacteria, p:Firmicutes,c:Bacilli,o:Lactobacillales, f:Streptococcaceae, g:Streptococcus
TACGGAGGGTGC tax=k:Bacteria, p:Proteobacteria,c:Gammaproteobacteria,o:Enterobacteriales,f:Enterobacteriaceae
TACGTAGGTGGC: tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:Lactobacillales,f:Enterococcaceae,g:Enterococcus
TACGTAGGTGGC) tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:Lactobacillales,f:Carnobacteriaceae,g:Carnobacterium,s:viridans
TACGAAGGGTGC tax=k:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o:Pseudomonadales,f:Pseudomonadaceae,g:F
TACGTAGGTGGC) tax=k:Bacteria,p:Firmicutes,c:Bacilli,o:Lactobacillales,f:Lactobacillaceae,g:Lactobacillus
TACGGAGGGTSEC tax=k:Bacteria,p:Thermi,c:Deinococci,o:Deinococcales, f:Deinococcaceae, g:Deinococcus,s:radiodurans
TACGGAGGATGC tax=k:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales, f:Porphyromonadaceae,g:Porphyromonas,
TACGGAGGGGGEC tax=k:Bacteria, p:Proteobacteria,c:Alphaproteobacteria,o:Rhodobacterales,f:Rhodobacteraceae,g:Thiocl
TACGTAGGTCCCC tax=k:Bacteria, p:Firmicutes,c:Bacilli,o:Lactobacillales, f:Streptococcaceae,g:Streptococcus,s:pseudopneu
TACAGAGGGTGLC tax=k:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o:Pseudomonadales,f:Pseudomonadaceae,g:F

347
320
295
294
257
217
208
151
188
151
138
124
112
97
50
22



http://www.mothur.org/wiki/MiSeq_SOP

Interesting materials

Materials from Strategies and Techniques for

Analyzing Microbial Population Structure Course
https://stamps.mbl.edu/index.php/Sue Huse

SSU Metagenomics (UPARSE)
http://drive5.com/ssu.html

MOTHUR manual

http://www.mothur.org/wiki/Mothur manual

QIIME overview tutorial
http://www.wernerlab.org/teaching/qgiime/overview



https://stamps.mbl.edu/index.php/Sue_Huse
http://drive5.com/ssu.html
http://www.mothur.org/wiki/Mothur_manual
http://www.wernerlab.org/teaching/qiime/overview
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