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was@bhbi, and:

|) Data provenance
2) Visualization and publishing

3) Plugin system

Details and nice video: http://wasabiapp.org
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EGLN1 genetree (end result: protein) &
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BTETETERG T TGEEGGGGTETTEETERGRGESEEETY

EBTEEETERNG TTGEETGGTTEEG TG TERNGRNEEGTTG
ETEEETERGTTGEEGGG TTEGG TG TERGRGEEET TG
ETEEETERNG T TGEEGGGTTERG TG TERGRGEEET TG
ETEEETERGTTGEEGGGTTEGG TG TERGRGEEET TG

ETTEETERGT TEEEGGETTETG TG TERGRGEEET TG
ETEEETERGT TGEEGGG TEETG TG TERGRGEEET TG
ETEEETERNG T TGEEGGGTTEEG TG TERGRGEEET TG
ETEEETERNG T TGEEGGGTTETG TG TERNGRGEEET TG
ETEEETERG T TCEEGGG T TETG TG TERGRGEET T TG

GTGGRGRGG TREETGEEG TC

ETEEETERNG T TGEEGGGGTETGTGTERNGRGEEETTG
ETEEETERNG TTGEERNGGGTETGTGTERNGRGTEETTG
ETEEETERG T TGEERGGGTETG TG TERNGRGTEET TG
Cavia por
oo ETEEETENG T TGEERNGGCRETS TG TENGRCEER TEG
.G...T....T G.GGG T.TG TG T.GG..TG TG
'.T..ITIG T TT.GGG T.TG TG TIGGIIIT.

ETEEETERG T TREEGGGETET TEG TERGRGEEET TG
ETEEETERG T TREERGGG TET TEG TERNGRGEEET TG
ETEEETERG T TREERGGG TET THG TENGRGEEET TG

ETETETERG T TGEEGGTGTETG TG TERNGRGTEET TG

About Wasabi
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...................... Loxodont: |.T...T..GTTG..GGGGT.T TEETERCRACEEEE TN
...................... Procavia¢« ETEHTETERGTTGEEGCGCCTETTEETERCRCEEEE TN
...................... Sus scrof: ETEHEETERNG T TGEETGGTTEEGCTCTERGCRRNEEGTTG
..................... Bostauru ETEEETERG T TGEEGGGTTEGCTCTERNRGRAGCEEETTG
..................... Ovis aries ETEEETERG TTc@@cGCTTERCG TG TERCRACEEET TG
,,,,,,,,,,,,,,,,,,,,,, TUf'SiOpSt '.Tl..T.GTTGIIGGGTT.GGTGT.GG...TTG
..................... Equus cat

..................... Canis lupt 'ET THETEEG T TCEEGEST TETG TG TERCHCEEET TG
..................... Ailuropod: ETEEETERG TTCEEGCCCTEETG TG TERCRACEEET TG
Mustelap ETEEETERG T TCEEGGCTTEEGC TG TERNCRCEEET TG

N g?fzi"m: Felis catu: ETEEETERG T TGEEGGGTTETG TG TERGRGEEET TG
I Myotis luc: BTEEE TERG T TGEEGGG TTETG TG TERCRAGEETTTG

..................... pteropus GTGGGGGT..TG..GTC

..................... Ictidomys ETEEETERG T TCEEGGCC TETG TG TERCRGEEET TG
..................... Mus musc EITEEETERGT TCEERGGG TETGTGTERGRGTEET TG

..................... Rattus no ETEEETERNG T TCEERNGGG TETG TG TERGRG TEET TG
..................... Caviapor ETETETERG T TGEEGGTCGTETGTGTERGRGTEET TG
--------------------- Oryctolag HTEEETEEG T T GHENGGGEETG TG TENC NCEENTEG
.................... Ochotona ECEEETEEEETCRENGCCTETGTCTERGCRAGEETG TG
...................... Otolemur ETEEETERGT TRTERNRGGGCGTETCTCTENRCRCEEETERN
..................... Tarsius Sy

--------------------- Callithrix | 'ETEHEETERCG T TREECGCGTET TEC TENCRACEEET TG
---------------------- Macacam ETEEETERGT TREERGCGTETTEC TERGRACEEET TG
--------------------- Papio anu '.TIIIT.GTTIIGGGT.T TEGTERNGRGEEETTG

About Wasabi
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EGLN1 genetree (end result: protein) (unsaved)
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IHTEEETERNCTTGEECCCGTETTEETERNCRNCEHEEE TR
ETETETENCTTGEEGCCCGTETTEETENRCRCEEEE TR
ETEEETERNG T TGEETGGTTEEG TG TERCRREEG T TG
ETEEETERNG T TGEEGGGTTEGG TG TERGRGEEET TG
ETEEETENG T TGEEGGG T TERG TG TERGRGEEET TG
ETEEETERNG T TGEEGGGTTEGG TG TERGRGEEET TG

ETEEETERG T TCEEGGG TTETG TG TERGRGEETTTG

GTGGRGRGG TREETGEEG TC

ETEEETERG T TGEEGGCGGTETG TG TERCRGEEET TG
ETEEETERG T TGEERGGG TETG TG TERGRG TE@T TG
ETEEETERG T TCEERGGC TETG TG TENGEG TEET TG
ETETETERNG T TGEEGG TG TETG TG TERGRG TE@T TG

EEETERNGTTCEENGGCERTC TG TENCRGEENTEG
HcEEETEEEE TCRERGGC TETG TG TERGRGEETG TG
HETEEETERCTTRTERNCGGGTEATG TG TERCRCEEETEN

ETEEETERG T TREEGGGGTETTEGC TERNRGRGCEEETTG
EBTEEETERNG T TREERNGGCTETTEGC TERNGRGEEET TG
ETEEETERGC T TREERGGGTETTEGC TERNGRAGEEET TG
EBTEEETERGC T TREERGGGTETTEG TERGRGEEETTG

ETEEETERG T TREERG GG TET THG THRCGACEEET TG G RCEE
ETEEETENG T TREERNGGG THT THG TERNGRCEEET TG GRNCHEE

ETEEETENG T TNEENG GG TET TEG TERNGACEEET T 6 GRGHE

About Wasabi
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Procavia¢« TETETERC T TGEEGCGCGTETTEETENCRCEEEE TN

Sus scrof: ETEEETERNG T TCEETGGTTEEGTCGTENGRNEEGTTG
Bostauru ETEEETERNGCTTGEEGCGCTTEGGCGTGTENCRGEEET TG

Ovis aries B TEEETENGC T TGEEGCGGCTTERNGTGTERNGRAGEEETTG
Tursiopst BTEEETERNGTTGEEGCGCTTEGGCG TG TENCRGEEET TG

Equus cat

anis lupt .T T..T.GTTG..GGGTT.TGTGT.GG...T TG
Ailuropod: BTEEETERGT TGEEGGCGCTEETC TG TERNGRACEEETTG
Mustelap BTEEETERGT TCGEECGCTTEEGC TG TERNCRGCEEE@T TG
Feliscatu: BTEEETERNG T TGEEGGCGTTETGTGTERNGCRGEEET TG

Myotis luc: ETEEETERG T TCEEGGCTTETG TG TENGRNGEETTTG
Pteropus ' GTGGRGRGGTINEETGE@G TG
Ictidomys ETEEETERGT TCGEECEGETETGTEGTERNGRGEEET TG

Mus musc BTEEETERNG T TCGEERNGGGTETGTGTENCGRGTEETTG

Rattus no ETEEETERGT TCGEERNGGGTETGTGTERNGRGTEETTG
Caviapor BTETETERGT TCGEEGG TG TETGTGTERNRGRAGTEETTG
Oryctolag ETEEETERGCTTGEERNCGCEETC TG TERGRGEERNTEG
Ochotona EGCEEETEEEE T CNERNGGGTETG TG TERNGRAGCEETGTG
Otolemur ETEEETERNGT TRTERNGGCGTETGTETERGRGEEETEN

Tarsius sy

Callithrix ' [ETEEETERCT TREEGCGGETETTEGC TERGRAGEEET TG
Macacam ETEEETERCGT TREERNGGGTETTEGTERNCRGEEET TG

Papio anu ETEEETERGT TREENGGCGTETTECTERCRCEEET TG
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EGLN1 genetree (end result: DNA)
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Wasabi is a web application for phylogenetic sequence analysis.
You can learn more about Wasabi from htip://wasabiapp.org

This message was sent 10 the e-mail address registered in Wasabi app.

You can edit your Wasabi account at hitp://wasabiapp.org:8000/GOCEXI
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Abstract

Wasabi is an open source, web-based environment for evolutionary sequence analysis. Wasabi visualizes sequence data
together with a phylogenetic tree within a modern, user-friendly interface: The interface hides extraneous options,
supports context sensitive menus, drag-and-drop editing and displays additional information, such as ancestral se-
quences, associated with specific tree nodes. The Wasabi environment supports reproducibility by automatically storing
intermediate analysis steps and includes built-in functions to share data between users and publish analysis results. For
computational ==~ __00ok: eannorts PRANK and PAGAN for phylogeny-aware alignment and alignment extension,

~ . » 4] H . . .
P .al workflow using Wasabl, ang with drag-and-drop import of local files, Wasabi can access remote

™ ~es and EPO alignments directly from Ensembl. To demonstrate a

reanalysis of the EGILN1 gene from thss from recent comparative genomics studies, including a

ly: These case studies can be browsed within Wasabi at

\ http: / Iwan biapp,orgSOOO?id:usecases. 't web browser and does not require any installation. One

can start using it at http://wasabiapp.~

4 licensed under the AGPLv3.
research, data visualization.

“=« svolutionarv seo::=

Introduction

In evolutionary sequence analysis, phylogenetic trees and
sequence alignments are intrinsically linked: Sequence align-
ments define character homologies upon which phylogenetic
inference is based and trees are integral in correcting for
hierarchical dependencies among sequence data. In multiple
sequence alignment, this connection was noticed early
(Sankoff 1975) and was central in the first progressive align-
ment algorithm (Hogeweg and Hesper 1984). Although pop-
ular alignment programs use a tree to guide the alignment

I . T D S . o S

Wasabi is inspired by our earlier tool, webPRANK
(Loytynoja and Goldman 2010), a web interface to the
PRANK alignment program. webPRANK was limited to the
analysis of only small data sets and to a single analysis
method. Wasabi, however, was developed using modemn
web technologies to scale to much larger data sets, while
maintaining responsiveness. Wasabi additionally contains fea-
tures for integrating heterogeneous data sets, file manage-
ment and an intuitive, modern web interface (see fig. 1 for
overview) for navigating and selecting appropriate analysis
options. Additionally, due to the increasing complexity of
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Abstract

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliquam pellentesque venenatis consectetur. Donec pharetra
blandit dignissim. Phasellus felis augue, blandit id egestas quis, iaculis in erat. Morbi tristique ornare tellus, et sodales
dolor semper in. Praesent iaculis, odio id sagittis luctus, ante erat pharetra lacus, eget accumsan ligula libero quis est.
Duis varius eros in nulla rhoncus, at cursus dui porta. Suspendisse mauris lorem, dapibus id rhoncus et, molestie vel
lacus. Sed et elit eget enim bibendum tempus id sit amet arcu. Sed a ultricies nisl. Integer ipsum massa, commodo vitae
placerat sit amet, varius consequat ipsum. Suspendisse non mauris a sem placerat vulputate at in lorem. Donec purus



AguUalli oil allicl iadbUuos alilyualil, priaicua wicin ai, Hnhivus ITuilus. YTU I poulil au 1l auulul yuldipal inuiic vuliocyual
tellus et metus vulputate, quis feugiat dui molestie. Nam molestie nisl sem. Nam scelerisque odio vel justo egestas
maximus. Donec dolor libero, efficitur in semper sed, malesuada nec quam. Phasellus viverra leo eu nunc convallis
laoreet. Aliquam finibus orci quis augue suscipit, ac laoreet neque mattis. Cum sociis natoque penatibus et magnis dis
parturient montes, nascetur ridiculus mus. Quisque et varius lectus, in tempus arcu. Ut sollicitudin, libero a facilisis
rutrum, metus nulla ultricies risus, lacinia convallis ipsum risus at nisl. Fusce elementum varius risus, vitae imperdiet
turpis lacinia ut.

Figure 1: Reanalysis of EGLN1 genetree in Wasabi.

_j— s Cavia porcellus LEYIVPCM H G VVDDFL{( ETGQLISDEVRALHDTGKFTDGOQL\
7*’_ Tarslus syrichta LEYIVP MNKLGNCUCVVDHFLC FTGOOQ |« \LHD I SKFMDGOL A
< lion LEYIVPCMNKHGICVVDDFLGEBETGOQOQIGDEVRALHDTGKFTDGOQ
tlger LEYIVPCMNKHG VVDDI 'I TOUOOQITODEVRALHDTOKFITDGOQLN
snowleopard LEYIVPCMNKHGICVVDDFLGBETGOQQIGDEVRALHDTGKFTDGOQL?
Fells catus ZlICKthiS: (‘.‘ﬁ".‘;?"‘.;' browsetne ;‘h'}.‘(:‘:‘;‘;f,'(" VRALHDTGKFTDGQ
CanlslupusfamlllanJ S R L A XK U rOvVY b D T LGt :v'.&l‘rl- JEVRALHDTGKFTDGQLY
Vicugna pacos LEY 1IN :'f‘.‘z‘-»\lfué@ GDELLGEETGOQOIGDEVRA IDTGH IDGOQLY
Sus scrofa I YFVPCMTOQHGICOCVVNDFL TGO IGDI RALHDT F T DGO
Homo sapiens LEY I VPOMNKHOGIONVDDI { | OGQO |« | RALHDTGKFTDGO]
] Echinops telfairl LEYIVPCMN HG I DDF L FTGLQISEEVRALHDTGKFTDGQ
S Mus musculus | Y | CMNKNH 1 RN ( GO |« | KALHDTOGKFITDOGU

Cho et al. (2013; see original study) detected a snow leopard-specific mutation in EGLN1 that is likely to be associated
with adaptation to high altitude. We replicated the analysis with Wasabi and saw that the suggested position is not
perfectly conserved across species and an identical Met39>Lys39 substitution has happened in alpaca, another
species living in high altitudes. Browse the dataset in Wasabi pop-up.

Cras tincidunt dignissim sem a elementum. Sed at hendrerit est. Vivamus mattis tincidunt erat, a blandit justo. Nulla

facilisi. Ut sem nisl, ultrices vestibulum aliquet ac, bibendum nec elit. Etiam iaculis, turpis at gravida gravida, neque enim
pretium mi, et dictum libero purus nec ante. Nullam sagittis velit sit amet tellus gravida, vel facilisis dolor euismod. Sed
tristique pharetra lobortis. Phasellus interdum scelerisque quam volutpat pharetra.

In hendrerit nisi insum. nec iaculis dolor bibendum ac. Inteaer eaet nibh vel massa tristiaue interdum id auis maana.
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PAGAN v.0.54 (5 February, 2014). (C) 2010-2014 by Ari Loytynoja <ari.loytynoja@gmail.com>.
This program is provided "as-is", with NO WARRANTY whatsoever; this is a development version

and may contain bugs.

Minimal progressive alignment options:
—seqfile arg
—treefile arg

sequence infile (FASTA)

/N veidenbe — bash — 94x23 g
biotek1018:~ veidenbe$ /Users/veidenbe/Desktop/wasabi/Wasabi/binaries/pagan/pagan —help

s'title’ s "Alicnmant roZes', ‘name”: "mode”, "type”: "sslect”, "sxtendable”: "conIilzuratic
"title": "aligrmert”® 'desc": "Make a phy ogenelic aligrre '
Generic options: {, G K - Py 93 7 }e .
["titlc": "extension®, "desce’t "Extenc current alienmont with data Zrom cucry ti c'},
—outfile arg 134108 "l lmm®  Pdecm®s Metecd Na e o S et e
+f + an {"title”: "pilevp”, "cesc’: ompile 2 a pileup of secuence reads in cuery fi1l="},
outtormat arg ["titlc"s "ancectors”, "deoce’t 'Inter ancestral scgucencer for currcnt alignment )

—raxml-tree
—translate

'group” s "Alicnment cptions”, "op ns": [
—mt-translate {"enable’: {"moZe": "alignment’}, "options": |
_output_ancestors {"type': "fil=", "soarce": "imporied s=squance”, "Tormal": "fasta", "oplion” 's=qfile
—config—file arg i‘ti:x‘_e ‘Compute ZJ'J'_‘JQCI’QGY, Lvps '‘bocl’, "nams ':] 'c:n‘z:u:e(::‘ee . 'd;_‘au;t] ‘:] {0
—_— '‘enable”": "Lres" yor": "file", "sourca": "imported tr=e", "farmal '=xtend=ad news
config—}og-{file @ {'cnablc"s "computec troc, "type”s "zilc”, "cource's "ti_cdrop”, "tormat®s "Ccxtondoed o
—ho-termina -edges {"enable": {"catatype”: "dna’}, "type': "select’, "title": "Translate’', "cesc”: "Trans
—silent "title': 'no tranalation"},
—noise arg J"title’': "to codons', "cvption”: "codons'},
—log-output-file a {"title': "to protein", "option": "translate")
1}
I:"
["ceetion’t "Alignment cxtencion”, ablc™s rodc"s "cxtencion®), Tcesc Extend cum
{"type fil=", "source": "importec s=quance”, "ZormaL" asta", "optiorn 'ref-seql
Exec utable {'typc ¢ "tilc”, "sourcc’t "importes trce , tormat’: "noewlck _cxtenced', "optiont: XY
{"type': "fil=", "source" 'filecrop", "option": "gueryZile®, "requirec”: "Drop a seq
{"seslect": "Placesrent targets", "optiona": |
<"title’': "terminal ncdes”, "option”: "terminal-nodee”, "dafault’: true},
< ‘e 2 int.2rnal nodes", "oplion": "internal-nodes"},
<'title ¢ "all notes’ , optlor ‘all-ndodes "}



Wasabi plugin description

"program”: "pagan”,
"name"”: "PAGAN aligner"”,

Common Workflow Language

cwlVersion: v1.0
class: CommandLineTool

_EggeCommand: pagan

exeCUtable requirements:

- class: InlineJavascriptRequirement

parameters:

inputs:
query file:

type

type: File
’,,/”fﬁiutBinding:

prefix: --queryfile

bel: "Extend alignment with query sequences

filedrop fileselect", Preﬁx

anslate seq:
type: boolean
default: true

inputBinding:

prefix: --translate
 ——>label: "Translate reference sequence to prote

gaps:

type: float
inputBinding:
prefix: --gap-extension

default: 0.5

references

outputsﬂ

ility",

: File

arguments:

-\5?7mﬂﬁ1£:‘£E>°d0n5
valueFro $(inputs.queryfile.format=="DNA")

"outfile": "out.xml",
"prefix": "-=-",
"options": | -
{
"output”": "out",
"option": "outfile"
}e
{
"group”: "Edit options”,
{
"file€s
"option": "queryfile" —
"desc": "Extend alignment with query sequer
}s
{ label
"enable”: "queryfile == DNA",
"bool": "Translate to proteirnf,
"desc": "Translate reference sequencs
"option": "translate” dEf&U'tS
}s
{
"float": "gaps",
"option": "gap-ex
"desc": "gap ension prob
"default”: 0.5 .
1' EXPressions
"select”: "Align ',/
"enable”: "sequence == DNA",
e — R . —

dependent/exclusive

e




® OO0 /N veidenbe — bash — 94x23

biotek1018:~ veidenbe$ /Users/veidenbe/Desktop/wasabi/Wasabi/binaries/pagan/pagan —help

PAGAN v.0.54 (5 February, 2014). (C) 2010-2014 by Ari Loytynoja <ari.loytynoja@gmail.com>.
This program is provided "as-is", with NO WARRANTY whatsoever; this is a development version

and may contain bugs.

Minimal progressive alignment options:
—seqfile arg sequence infile (FASTA)
—treefile arg tree file

s'title’: "Alicnmant mroles’,

. {"title": ‘
["titlc": "cxtension®, "desct
{"title": :

["titlc"s

name" ¢ 'axtendable”:

‘mode”, "type': ‘conZizuratic

‘'select”,
r'~. ’i LJ‘.'FI-F{‘.' ')'
'Extenc current alicnmont with data =Zrom cucry ti.c'},

'‘aligrment., "desc”: "Make a phylogenelir

Generic options:
—outfile arg
—outformat arg
—raxml-tree
—translate

'‘pilecp”, "cesc": "Compile a2 a plleup of secuence reads in cuerv fil:z="},
I ! t . i I

‘ancectors”, "desce’t 'Inter anccestral scucncees for currcnt alignment )

CI—
2 N

' (P) PRANK aligner |
ii'f Hide gaps P
“¢ Prune tree |:

[ Translate (o

/ Settings PS
]Lé v '\a\-dc‘

(X)

'group” s "Alicgnment options”, "optionsTi [

—mt-translate {"enable’: {"mode": "alignment’}, "options": |
__output_ancestors {"type Fil=", "sonrce”: "imported s=qgus
—config—file arg {'title '‘Compute suldetree’, "tvps": "bX @ -
—config._log._file a f ‘r":'x.':‘;.‘r:f i : I{ e, yDe ‘ : : 1 e I » '?.l-I.."l'lf:f Pagan allgnment
. cnablc"s "compute troe', "type't "=zile",

ng;te:minal-edges {"enable": {"catatype”: "dna’}, "type“: "s¢

siien "title ro trans.ation"}, Currently open sequence data will be aligned with Pagan aligner.
—noise arg <"title to codons’, "option”: "codons

—log-output-file a J"title to protein", "option": "trans] Name the results: Pagan reallgnment

1} Y Edit options

Hover option labels for description

1}
‘coctlion ‘Alignment cxtencion”, "crablc™i P ey ’
! (‘,\f_;‘ T O —— --uet  The result will be saved as new root analysis in the library.
Exec utable {'typc'¢ "tilc’, "sourcect ’Jnxg;o:tc;;:t:cc { _ :
{"type file", "source": "filedrop”, "opl include hidden columns
{'s 'Placerent targets”, "options”:

title terminal ncdes”, "option®: "¢ .
t.le" 2 int=rnal ."1|'.l]r:‘.;.’, 'option®": "it Create a QU|detree
title all noles’, "cption ‘all-nd |ZT a|ignment anchoring

Alignment extension

JSON .

Import

Wasabi interface
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Abstract

Wasabi is an open source, web-based environment for evolutionary sequence analysis. Wasabi visualizes sequence data
together with a phylogenetic tree within a modern, user-friendly interface: The interface hides extraneous options,
supports context sensitive menus, drag-and-drop editing and displays additional information, such as ancestral se-
quences, associated with specific tree nodes. The Wasabi environment supports reproducibility by automatically storing
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