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Install a Linux emulator in Windows

We will download and instalMlobaXternE | FTNBXS a9y KI yOSR

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

Terminal  Sessions  Wiew X serwer Tools Games Settings  Macros  Help
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Session Servers Tools Games  Sessions Wigw Splik MultiExec  Tunneling Packages  Settings Help o server Exit

Quick connect. .,

g | Saved sessions

&« = MobaXterm Personal Edition vg.1 =
(X server, SSH client and network tools)
@
k= computer drives are acce551ble through the /drives path
g DISPLAY is set to 10.0.2.15:
i using SSH, your remote DISPLAY 1s automatically forwarded
g command status 1s specified by a special symbol (v or x)
% “tant:
s ; MobaXterm Personal Edition. The Professional edition
@ ou to customize MobaXterm for your comp you can add
go, your welcome message and generate
a either S e or a portable
g We can +erm or develop the p1ug1n
= H . Mo
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http://mobaxterm.mobatek.net/download.html

wRetrieve experimental data

wChecking of reads

wRead preprocessing
WAMPpPlITAX@nalysis

wResults interpretation




wRetrieve experimental dat:

wChecking of reads

wRead preprocessing
WAMPpPlITAX@nalysis

wResults interpretation




Example data

U Theexampledata hasbeenproducedin a experimentabout the variation
in the gut microbiomeon mice health (Kozichet al.).

U The marker/barcodeused is the V4 region of the 16S rRNA gene This
region is short length (~250bp) and allows for fully overlappingforward
andreversereads

U Tomakethe exampleeasierto analyze,only part of the data is provided
10 micefecalsamples(10times pointsfor one animal)

U In addition,a mock community with known compositionof genomicDNA
from 21 bacterialstrainsis alsosequencedasinternal control.

u llumina MiSeq technology was used to produce 2x250bp paired-end
readsin FASTQiles, with eachpair representingthe two setsof readsper
sample

Kozich,J.&t al.(2013) Development of a dualdex sequencing strategy and curation pipeline for
analyzingamplicon sequence data on tmeiseqilluminasequencing platformAppl. EnvironMicrobiol,
79, 51125120.



Example data

First, we wildownload, decompress and list tigeit microbiomeexample files.

V 52yt 2R G4KS SEFYLXS FTAftSa Ayild?2
http://www.mothur.org/w/images/d/d6/MiSeqSOPData.zip

V a 2 @ é L] 2 l:] K S l.IJ é’ 2 N Ime dialchworkshop/MiSeq_SOP

Wiew X server Tools Games Settings Macros Help

. L] (%] ; E ] om) % )
> Cd /m ed Ia/C/WorkS h O p/ sEssZn Servers 'Iﬁ: Gamfs 5ess§15 \f§ Sp% MulkExec Tu ¥ serw Packages

Quick connect..,

8 [2016-08-29 13:10.40] media
[Alvaro.moncayo] » cd MiSeq_ S

-
b

V Decompress the file:
> unzip MiSeqSOPData.zip

Sessions

10.58]
7

ol » 15

g

[}

Macros % Togk
ERERER

V  Move to the example folder:
>cd MiSeq SOP

F3D144_S210_L
F3D145 S211 L

F3D148_S214 L
F3D148 S214 L

V List the example files:
> |s

mouse . time.design
stability.batch
stability.files

[2016-08-29 1 ajc/ /
[alvaro.moncay 3

UNREGISTERED YERSION - Please support Mobaterm by subscribing to the professional edition here:  http:/fmoba
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Manual checking of reads

[ S Q4 OKSO] UKS ydzYoSNJ FyR fSy3aidK 27

V

(

{SS GKS O2yidSyida 2F (GKS WwWCos5nyu{myyw[nnmy

> less F3D0_S188_L001_R1_001.fastq

| 26 Yl yeé NBIFIR&a O2y il Ay (KS WCo5ny{mMmyyuwl[.

> cat F3D0_S188 L001 R1 001l.fastq | echo $(("'wc - 1'/4))

Counting the number of sequences in a FASTA file is easier:
>grep -c">"HMP_MOCK.v35.fasta

How long are the reads? (for example, the sequence at thére of the file)
> awk 'NR==2 {print length($0)}' F3DO_S188 L001 R1 001.fastq

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

> awk { c++;if((c - 2)%4==0){ ++allength()] } } END{ print " len \ tsegs "

for( 1 ina)print I "\t'a [1]} F3D0O_S188 L001_R1_001.fastq



Manual checking of reads

V {K2¢g GKS O2yGSyida 2F (KS WCo5ny{myy
> less F3D0_S188 L001_R1_001.fastq
{SEtSOG IyR O2Lk® G(GKS FTANRG NBIR Ayldz

V {K2g (0KS Oz2yuSyida 2F GKS WCos5ny{myy
> less F3D0_S188 L001 R2_001.fastq
{SEtSOG FyR O2L®R (0KS FANAU

Z
v
A
>
<
Cc:
No

{#>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

BCBCCCCCCRFFGGGGGGGGGGHGEGGGHHHHHHHGGGHHHHHGHGGGGGGGGGEGGGHHHHHHHHHHHGGGGGHHHHHHHHHGGHHHHHHHHGHHHGHG GGG GGHHHHHHHGHHGHHHGHHHHHHHGGGGGHHHHHHG GG GGHHGGGGHGHHHHGGGG
3 0l Rl 001.fastg




Manual checking of reads

V

I KFyasS GKS WwWXQ a&vyoz2f T2N WHQ

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 namenodified reads and paste them in@lastnweb form:
http://blast.ncbi.nim.nih.gov/Blast.cqi?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 &
l read ﬂ >NO0967:43:000000000-A3THG:1:1101:18327:1699 1:H:0:168 ~
HACGGAGEATGCGAGCeTTATCCGGATTTATTGGCTITALAGGCTGCGTAGECOGCCTECCARGT From l:l
CAGCGOTRALATTGCEGOGETCAACCOCOTACAGCCETTGAAACTGCCRGECTCEAGTOOGCEAG
AAGTATGCOGAATGCOTOGTETAGCCOTCAMMTGCATAGATATCACCGCAGRACCCOGATTGOGAL To l:l
GGCAGCATACCORCGECCTACTGACGETGAGGCACCALAGTOEGEGGATCAAACAG L

Or, upload file Mo fils selectsd. @

Job Title |MO0957-43:000000000-A3JHG: 1:1101:18327:1693
( : H E( :I< E Enter a descriptive title for your BLAST search &)
Align two or more sequences &

Enter Subject Sequence

nd d 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 &)
m ) Search database Nucleotide collection (nrint) using Blastn (Optimize for somewhat similar sequences)

[ Show results in a new window
(#) Algorithm parameters Sixt researCher. CcO
.

J @SixthResearcher



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

Manual checking of reads

Blastnalignment results show hoWwoth paired-end reads totally overlaas we
expected because the experimental design.

Distiibution 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
1St d 451 bits{244) VeVE 248/250(99%) 0/250{0%) Flus/Minus
read —>
Query 2 ACGGAGEATGCCAGCETTATCCGGATTTAT TG GTTTAR AGEGTGCGTAGSCGGECCTGCE 61

AR R R N RN AR R RN AR R RN NN
2nd 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
[ SGQa OKSO] Fdziz2YFOGAOFtfte GKS ljdzr t AdGe

V Download and install the FASTQC software:
http://www.bioinformatics.babraham.ac.uk/projects/fastqc/

V | KSO1 GKS WwCos5ny{myyuy[nampgwmpnamoeT| 3
> fastqc F3D0_S188 1001 R1 001.fastq

V | KSO1 GKS WwWCos5ny{myyuw[nampwHYPnamMm>dTI 3
> fastqc F3DO_S188 L001 _R2 001.fastq

V hLISY (KS NBadzZ dAy3a FAL{Sa WCob5ny(

My Yy
WCoS5nYy{myyuyp[ nampwHYanamypFlFadljoeKiYt Q


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

Automatic checking of reads

Seqguence length distribution:

Distribution of sequence lengths owver all sequences
Seguence Length

7000
G000
2000
4000
3000
2000

1000

248 249 250 251 252
Sequence Length (bp)



Automatic checking of reads

Per base sequence gquality:

Quality scores across all bases (Sanger / lllumina 1.9 encoding)

- l"—'i._.-=-'i!=i=i=llliﬁﬁ O

. l!!!!!ul "fﬂﬂﬂ: :

a2 b -]

30

26
24

22 i T
20

13 b

16 4 L
14

12

L R L T O & R 1

12345367889 15-19% 30-34 45-4% 60-64 75-78 20-84 110-114 135-13% 160-164 1853-188 210-214 233-238
FPosition in read (bp)



Automatic checking of reads

Per base sequence content:

100 A
a0 *
30

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

Position in read (bp)




Packing and compressing reads

Now we are going to pack and compress the pagad files into two files:
example reads R1.tar.ggndexample reads RZ2.tar.gz

V  We will pack and compress together all the R1 reads:
>tar -cvzf example reads Rl.tar.gz* R1 001.fastq

V  We will do the same for all the R2 reads:

>tar -cvzf example_reads R2.tar.gz * R2 001.fastq

[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_L001_R1_00l.fastq

F3D143 5209 LOO1 Rl 00l.fastq

FaD144_5210_L 001_R1_001 . fastq The output files will be packed

F3D145 5211 L00L_R1_001.fastq

ooL4y-a1 3 La0i i 601 fane by the TAR Linux command

F3D148_S214 LOO1_R1_00l.fastq

F3D149 S215 LO01 Rl _001.fastq and (:()rT]F)rEEESSSEE(j in GZIP

F3D150_S216_L001_R1_001.fastq

F3D2_S180 L0001 _RI_001.fastq

F3D3_S191_L001_R1_001.fastqg fC)rrT]Eit'
F3DS_S193 LO01_R1_001.fastq

F3D6_S194_L001_R1_001.fastqg

F3D7_S195 LO01_R1_001.fastq
F3D8_S196_L001_R1_001.fastqg

F3Dg 51597 LOO1_R1_001.fastq
Mock_S280_LO01_R1_001.fastq




Packing and compressing reads

V [ SG§Qa OKSOl (GUKS aAlsS 2F cCcl{¢v TFAfSa
>du -ch * fastq |grep total

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

[2016-10-17 16:17.46]

o5 o teogl z du e The compressed
size is less than 5

[2016-16-17 16:17.51] nedls M15 S0P . . .

[Alvaro.aeioul » du -ch * times the Or|g|na||

33.2M total

V If we want to extract the TAR.GZ files:
>tar -xvzf example reads Rl.tar.gz

>tar -xvzf example reads R2.tar.gz



wRetrieve experimental dat]a
wChecking of reads ]
v WAMpliTAX@nalysis ’
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v




Analysis pipeline

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

¥

Downstream analysis

Read preprocessing

De-multiplexing

¥

De-replication

¥

Clustering of variants

WwWW.Sixthresearcher.co

3 ‘ @SixthResearcher



Merging pairedend reads

V We will use the two compressed pairedd files as input foAmpliIMERGE

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

Run AmpliIMERGE

Fun name: |E}{ample |

Ernail (optional); | |

Paired-end reads file 1; FASTE (compressed or uncompressed)
ez, 2000 kB Doenload e

C | Browse...

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

Advanced prograrm parameters

— @ @D

bz, 2000 MB Dowvnlosd example
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.

example_reads Rl.tar.gz

WwWW.Sixthresearcher.co

J @SixthResearcher


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

Merging pairedend reads

V We willdownloadAmpliIMERGEesultsinto the example folder.

AmplMERGE results for Example

@d AmpliIMERGE analysis res% Exam ple 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 1
Merging 'F3D148_%5214_L001_R1_00l.fastg' and 'F3D148_$214 LOOL_RZ_00L.fasty' Merglng deta”S
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 pairedend reads

We are going to inspect the merged reads.

V. CANRUGOZ NBYIl YS (O e@ampke2réads derged$ar@zYF A € S
> mv workshop.tar.gz example_reads_merged.tar.gz

V [Aa0 G§KS T Adéx&nple kegd® imdme8.Rr9zx v i 2
>tar -tf example _reads merged.tar.gz

V [ SG§Qa OKSO1 (UKSANI ftSy3adkKa

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

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

Run AmpliCLEAN

Run name: Example |

Email {optional}: | |

Sequences file: FASTAFASTO (compressed or uncompressed)
e el W

example_reads_merged.tar.gz

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

Leave empty

Cleaning parameters:

or file: Max. 100 KB Zee example M | n . Phredq Ual Ity 30

(erowss.. Jo e coteces Min. sequence length: 251
Minimum Phred quality scare: 30| Redsszecuen: lowvet average Phirsd qualt MaX Sequence Iength 255’upported.
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.

—(@)
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http://evobiolab.biol.amu.edu.pl/amplisat/index.php?ampliclean

Cleaning merged reads

V We willdownloadAmpliCLEANKesultsinto the example folder.

AmpliCLEAN results for Example

@ad AmpliCLEAN analysis re@b 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'.

¢ reads removed. 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. CANRGOZ NBYIl YS (O e@ampe2réads deanBSERQANT At S
> mv workshop.tar.gz example reads cleaned.tar.gz

V [Aald G§KS T Aéx&nple kegd® fcldaReS.RIQAN Y (1 2 W
>tar -tf example reads cleaned.tar.gz

V [ SG§Qa OKSO1 GKSANJI fSy3aidika Y

>tar xvf example reads cleaned.tar.gz -O
| awk '{ c++;if((c - 2)%4==0){
++a[length()] } } END{ print " len \ tseqs ";

for( 1 ina) print i “\t'a [i]}



v wRetrieve experimental data
v wChecking of reads \
wRead preprocessing

WAMPplITAX@nalysis

v wResults interpretation |




Analysis pipeline

AmpliIMERGE. AmpliCLEAN

~

Read preprocessing

De-multiplexing

¥

De-replication

¥

Clustering of variants

AmpliTAXO

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

¥

Downstream analysis
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AmpliTAX@nalysis

V We will use the file with the cleaned reads as inputAonpliTAXO

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

Run AmpliTAXO

Run name: |Example |

Email (optional): | |

orowee. | vl yooc Coanodere >€—— 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/ K2 2Giebngékhe® R G| 9 & S

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

AmpliTAX@nalysis

V We willdownloadAmpliTAX®@esultsinto 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

AmpliTAX@nalysis

De-multiplexing

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

Reading File 'results/51dfad8161bb2841a666a06a781c20a2/16S_V4.tar.gz'.

16S_V4- F3D0_S188_L001 de - multiplexing
16S_V4- F3D0_S188 _L001 de - multiplexed (7040 sequences, 1796 unique)
16S_V4- F3D1_S189 L001 de - multiplexing
16S_V4- F3D1_S189 L001 de - multiplexed (5381 sequences, 1443 unique)

16S_V4- F3D141_S207_L0O01 de
16S_V4- F3D141_S207_L0O01 de
16S_V4- F3D142_S208_L001 de
16S_V4- F3D142_S208_L001 de
16S_V4- F3D143_S209_L001 de
16S_V4- F3D143_S209_L001 de
16S_V4- F3D144_S210_L001 de
16S_V4- F3D144_S210_L001 de
16S_V4- F3D145_S211_L001 de
16S_V4- F3D145_S211_L001 de
16S_V4- F3D146_S212_L001 de
16S_V4- F3D146_S212_L001 de
16S_V4- F3D147_S213_L001 de
16S_V4- F3D147_S213_L001 de
16S_V4- F3D148_S214_L001 de
16S_V4- F3D148_S214_L001 de
16S_V4- F3D149_S215_L001 de
16S_V4- F3D149_S215_L001 de
16S_V4- F3D150_S216_L001 de
16S_V4- F3D150_S216_L001 de

- multiplexing

- multiplexed (5308 sequences, 1328 unique)
- multiplexing

- multiplexed (2794 sequences, 828 unique)

- multiplexing

- multiplexed (2798 sequences, 822 unique)

- multiplexing

- multiplexed (4073 sequences, 1124 unique)
- multiplexing

- multiplexed (6307 sequences, 1553 unique)
- multiplexing

- multiplexed (4482 sequences, 1278 unique)
- multiplexing

- multiplexed (14078 sequences, 3055 unique)
- multiplexing

- multiplexed (10764 sequences, 2398 unique)
- multiplexing

- multiplexed (11553 sequences, 2630 unique)
- multiplexing

- multiplexed (4807 sequences, 1419 unique)

16S_V4- F3D2_S190_L001 de - multiplexing

16S_V4- F3D2_S190_L001 de - multiplexed (17850 sequences, 3366 unique)
16S_V4- F3D3_S191_L 001 de - multiplexing

16S_V4- F3D3_S191_L001 de - multiplexed (5979 sequences, 1294 unique)
16S_V4- F3D5_S193_L001 de - multiplexing

16S_V4- F3D5_S193_L001 de - multiplexed (3919 sequences, 1080 unique)
16S_V4- F3D6_S194 1001 de - multiplexing

16S_V4- F3D6_S194 L1001 de - multiplexed (7280 sequences, 1655 unique)
16S_V4- F3D7_S195_L001 de - multiplexing

16S_V4- F3D7_S195_L001 de - multiplexed (4631 sequences, 1045 unique)
16S_V4- F3D8_S196_L001 de - multiplexing

16S_V4- F3D8_S196_L001 de - multiplexed (4868 sequences, 1241 unique)
16S_V4- F3D9_S197_L001 de - multiplexing

16S_V4- F3D9_S197_L001 de - multiplexed (6563 sequences, 1589 unique)
16S_V4- Mock_S280_L001 de - multiplexing

16S_V4- Mock_S280_L001 de - multiplexed (4551 sequences, 767 unique)



AmpliTAX@nalysis

De-multiplexing

¥

Checking data and setting automatically clustering parameters.
Technology: lllumina

Error rates: 0.87% substitutions, 0.001% indels
Minimum amplicon depth: 100

Checking data and setting marker lengths.
Marker '16S_V4' length: 252 (auto)

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

Clustering amplicon sequences with the following parameters (‘threshold' 'marker’

‘values'):

* substitution_threshold all 0.87

*indel_threshold all 0.001
*min_dominant_frequency_threshold 16S V4 36.79

*WARNING: These parameters have been automatically adjusted and may require manual
verification.

16S_V4- F3D0_S188_L001 clustering

16S_V4- F3D1_S189 L001 clustering

16S_V4- F3D141_S207_L001 clustering

16S_V4- F3D142_S208_L001 clustering

16S_V4- F3D143_S209_LO001 clustering

16S_V4- F3D144_S210_L001 clustering

16S_V4- F3D2_S190_L001 clustering

16S_V4- F3D3_S191 L001 clustering

16S_V4- F3D5_S193 L001 clustering

16S_V4- F3D6_S194 L001 clustering

16S_V4- F3D7_S195 L001 clustering

16S_V4- F3D8_S196_L001 clustering

16S_V4- F3D9_S197_L001 clustering

16S_V4- Mock_S280_L001 clustering

16S_V4- Mock_S280_L001 clustered (4381 sequences, 29 unique)
16S_V4- F3D142_S208_L001 clustered (2460 sequences, 112 unique)
16S_V4- F3D143_S209_L001 clustered (2473 sequences, 132 unique)
16S_V4- F3D7_S195_L001 clustered (4311 sequences, 145 unique)
16S_V4- F3D144_S210_LO001 clustered (3654 sequences, 151 unique)
16S_V4- F3D5_S193_L001 clustered (3554 sequences, 161 unique)
16S_V4- F3D3_S191_L001 clustered (5583 sequences, 155 unique)
16S_V4- F3D8_S196_L001 clustered (4482 sequences, 180 unique)
16S_V4- F3D141_S207_LO001 clustered (4880 sequences, 175 unique)
16S_V4- F3D1_S189 L001 clustered (4918 sequences, 165 unique)
16S_V4- F3D6_S194 L 001 clustered (6764 sequences, 186 unique)
16S_V4- F3D9_S197_L001 clustered (6079 sequences, 201 unique)
16S_V4- F3D0_S188_L001 clustered (6498 sequences, 211 unique)
16S_V4- F3D2_S190_L001 clustered (16966 sequences, 291 unique)



AmpliTAX@nalysis

Filtering sequences with the following criteria (ffilter' '‘marker' 'values'):

De.m u |t| pIeX| ng *min_amplicon_seq_frequency all
*min_amplicon_depth all
*min_chimera_ length all

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

*WARNING: These parameters have been automatically adjusted and may

require manual verification.

16S_V4- F3D0_S188_L 001 filtering

16S_V4- F3D1_S189_L001 filtering

16S_V4- F3D141_S207_L001 filtering

16S_V4- F3D142_S208_L001 filtering

16S_V4- F3D143_S209_L001 filtering

16S_V4- F3D144_S210_L001 filtering

16S_V4- F3D145_S211_L001 filtering

16S_V4- F3D146_S212_1 001 filtering

16S_V4- F3D147_S213_L001 filtering

16S_V4- F3D2_S190_L001 filtering

16S_V4- F3D3_S191_L001 filtering

16S_V4- F3D5_S193_L001 filtering

16S_V4- F3D6_S194_L001 filtering

16S_V4- F3D7_S195_L001 filtering

16S_V4- F3D8_S196_L001 filtering

16S_V4- F3D9_S197_L001 filtering

16S_V4- Mock_S280_L001 filtering

16S_V4- Mock_S280_L00L1 filtered (4362 sequences, 20 unique)
16S_V4- F3D142_S208_L001 filtered (2357 sequences, 82 unique)
16S_V4- F3D143_S209_LO001 filtered (2351 sequences, 91 unique)
16S_V4- F3D144_S210_LO001 filtered (3385 sequences, 93 unique)
16S_V4- F3D3_S191_L 001 filtered (5253 sequences, 102 unique)
16S_V4- F3D7_S195_L001 filtered (4119 sequences, 106 unique)
16S_V4- F3D141_S207_LO001 filtered (4666 sequences, 119 unique)
16S_V4- F3D145_S211_L001 filtered (5399 sequences, 122 unique)
16S_V4- F3D1_S189 L001 filtered (4862 sequences, 146 unique)
16S_V4- F3D5_S193_L001 filtered (3474 sequences, 133 unique)
16S_V4- F3D146_S212_L001 filtered (3791 sequences, 143 unique)
16S_V4- F3D6_S194_L 001 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)
16S_V4- F3D9_S197_L001 filtered (5980 sequences, 175 unique)
16S_V4- F3D2_S190_L001 filtered (16342 sequences, 188 unique)
16S_V4- F3D147_S213_L001 filtered (11924 sequences, 183 unique)




AmpliTAX@nalysis

De-multiplexing

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

Sequences per amplicon:

Amplicon Total Uniqu
16S_V4- F3D0_S188_L001
16S_V4- F3D1_S189 L001
16S_V4- F3D141_S207_L001
16S_V4- F3D142_S208_L001
16S_V4- F3D143_S209_L001
16S_V4- F3D144_S210_L001
16S_V4- F3D145_S211_1001
16S_V4- F3D146_S212 L001
16S_V4- F3D147_S213_L001
16S_V4- F3D148 S214 L001
16S_V4- F3D149_S215 L001
16S_V4- F3D150_S216_L001
16S_V4- F3D2_S190_L001
16S_V4- F3D3_S191 L001
16S_V4- F3D5_S193_L001
16S_V4- F3D6_S194 1001
16S_V4- F3D7_S195_L001
16S_V4- F3D8_S196_L001
16S_V4- F3D9_S197_L001
16S_V4- Mock_S280_L001

=

Total Unique T
40 1796 6498
81 1443 4918
308 1328 488(
794 828 2460
798 822 2473

)LLI Unique

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

073 1124 3654
307 1553 579
482 1278 400
4078 3055 131
0764 2398 100
1553 2630 107
807 1419 429
850 3366 1696
79 1294 5583
19 1080 3554
80 1655 6764
31 1045 4311
68 1241 4482
63 1589 6079
51 767 4381

151 3385 093
196 5399 122
196 3791 143
4 338 11924 183
@ 283 9416 17D
1 275 10144 179§
197 4087 139
291 16342 18¢
155 5253 102
161 3474 133
186 6587 152
145 4119 106
180 4421 161
201 5980 175
29 4362 20
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AmpliTAX@nalysis

De-multiplexing

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

Assigning OTUs by matching reference sequences from

' Greengenes .

Sequences assigned to OTUs:

Sample depth
F3D0_S188 L001
F3D1_S189 L001
F3D2_S190 L001
F3D3_S191_L001
F3D5_S193 L001
F3D6_S194 L001
F3D7_S195 L001
F3D8_S196_L001
F3D9 S197 L001
F3D141 S207_L001
F3D142_S208 L001
F3D143_S209_L001
F3D144_S210 L001
F3D145_S211 L001
F3D146_S212 L001
F3D147_S213_L001
F3D148 S214 L001
F3D149 S215 L001
F3D150_S216_L001
Mock_S280_L001

Total OTUs Unmue

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

depth
6367 170
4862 146
16342 188
5253 102
3474 133
6587 152
4119 106
4421 161
5980 175
4666 119
2357 82
2351 91
3385 93
5399 122
3791 143
11924 183
9416 170
10144 175
4087 139

4551 4362 20

]

OTUs Taxonomies
30
D4
31
D2
D3
D5
D3
D8
D3
23
18
22
21
28
21
30
26
24
24
8




AmpliTAX@nalysis

We are going to inspect the final results frdxmpliTAXG@nalysis.

~

V. CANBRGZ NBYIlYS (K@plitxd eegultszZ RS R FTAL{ S
> mv workshop.zip 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

hlLlSy ¢gA0K (KS WNBadzZ GadEf AEQ 9EO

C:\ workshop \ MiSeqg_SOP\ amplitaxo_results \ results.xlsx




AmpliITAXQesults

De-multiplexing

¥

De-replication

¥

Clustering of variants

¥

Filtering of artefacts

¥

Alignment to references

¥

Taxonomy annotation

OTUs

OTU representative

sequences

OTU Taxonomy

assignments

J

OTU sequence
depths per sample

™
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