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BiolLegato

Why a Duck?

The Object-Oriented World View

Common wisdom: "If it looks like a duck, and waddles
like a duck, and quacks like a duck, then it's probably a
duck."

OO: If you want a duck, then design it to look like a duck,

and waddle like a duck, and quack like a duck. &
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BioLegato - The OO World View

1. A class is a formula for creating an object
2. Everything is an Object
3. Objects have Data and Methods
4. You can make new classes by reusing and extending an
existing class
Class: BIRD

Data: Wing, Feathers
Methods: Waddle

Reuse and extend BIRD to

- to create new BIRD classes
Class: DUCK Class: PENGUIN
Data: Wing, Feathers, Bill Data: Wing, Feathers, Bill

Methods: Waddle, Quack, Fly, Swim Methods: Waddle, Honk, Swim

L S

MG c B Microbial Genomics for Biofuels and .
Co-Products from Biorefining Processes GenomePrairie

el

enomeCanada

(2]



The BiolLegato Concept

>»Unique concept in software design.”

>»Almost no functionality is written into the
program itself.

>Menus, and a choice of canvas to display data,
are read when the program launches.

- - ox
Empty BiolLegato File Help
interface: null menus,
empty canvas

* Inspired by GDE/SeqLab of Steven Smith
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BioLegato - Objects have data and methods

hMenus
(Methoc-i;]—\

Canvas
(Data)
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- B BioLegato | - O X

DNARNA | RNA_Struct Similarity Database Patterns Alignment Primers Phylogeny Help

a
NUMSEQ - number a sequence

Assemble Contigs

File Edit Documentation
| ATT22B4_16
 ATT22B4_17 | |a
| ATT22B4 19 ||a
 ATT26T12 11| |a
ATT6G15 13 |

]

hirevcomp - reverse and complement
Ribosome (translate)

Find all =meta-f=
BACHREST - Batch Rest. Site Search

AX191872 1

A¥19188B2 1 atqqcaatctqqaatqqaaqaqttctqaatttqtqcattctqtqqcttctqqtctccaE

AX191874 1 aatgoccacaatgecaacatectgeoacttgttgeageccoetgagggagoecaatetoacca

uuuuuuuuu b e R |

gtattttoccocttottocttatecegttttactictoc
~gottgateottoettgtotgtgttactttatcaat
reottgatotgettgtetgttttactttgocaat
atotttetetttetettgatagettecaatgtec
rttttaacatcaatectttoctecatagoetgotettt
drcrtdadacagorgoragagrrotgeoatttatgetttictatggeottectagtatetg

«| M [ o] a] m]

| ]

Row: 50 Col; 19
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PCD - GUI scripting language

name "blrevcomp - reverse and complement"
var "inl"
type tempfile
direction in
format flat -
var "strand" BioLegato: blrevcomp - reverse and complement
type chooser =
label "Strand" L“ -
default 0 rand @ reverse complement ) complement only  flip (reverse only)
choices
"reverse complement" "-r"
"complement §nly.. "_gn [Output to new bldna window? _Yes ® No
"flip (reverse only)" "-f"
var "outl”
type tempfile
direction out
format flat
var "gdeoutput"
type chooser
label "Output to new bldna window?"
default 1
choices
"Yes" "(echo '' > %outl%; bldna %inl%.blrevcomp; $RM CMD -f %inl%.blrevcomp)&"
"No" "mv %$inl%.blrevcomp %outl%"
panel
var "Run"
type button
label "Run"
shell "blrevcomp %STRAND% %inl% %inl%.blrevcomp; $RM CMD %inl%; %GDEOUTPUTS%"
close true
var "Help"
type button
label "Help"
shell "$BIRCH/script/gde_help viewer.csh null/$BIRCH/doc/BioLegato/blrevcomp.html”
close false
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BioLegato - menus + canvas = new GUI

A GUI that will run just about any program for any kind of data can easily
be made by writing new menus and choosing a canvas.

bldna -

® menus for
DNA programs
® multiple
alignment
canvas

blprotein -
® menus for
protein
programs

® multiple
alignment
canvas
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BiolLegato
DHARMNA | BHA Struct Similarity Database Patterns Alignment Primers Phvlogeny Help

Assemble Contigs

_ GMCARZ
_ GMCARZ
_ KPLACEG

PEACABLS

_ WHTCAE

“|cttagor
AJEytyas
cccggga  Translate..

‘|caccaco Ribosome
ftycagat

sjcacctaa HUMSEQ - number a sequence

Find all <meta-f=

birevcomp - reverse and complement

BACHREST - Batch Rest. Site Search

Aaartrttgttaaatcagctcatttittaaccaatagyccyaa
jaatcatactggragatrtcttactygyatagaatagytacttaat| |
Aaccoatttagtgyattatygyyytyccaagtygtaccaaacaa
gUCattgtcytcaacaaacyycyCcacytyaytucgycattac
CCCagacyytyttaaytacciagycocattcooyutgantot
accaagoaccaaccaattaatttoctotatattottgttooote

m

| *]

Row:

BioLegato

Alignment | Phwlogeny Help

HMARSTYFMAF LVLAMTLFWAY VO URETCCH
S HARSTYFMAF LWLAWTLFWANGYOGOMMICH
HMENTWELSLIGRYMLTYLLLGETWIAQKRKS
SMENTYKLSLIGFVHLTYLLLGETYIAQKRKS

S MAGF SKAATITFLMMLLWFATDMMAEAKTCE
S MAGF SKWVIATIFLMMMLYFATGMYAEARTCE
HMAGFSEWIATIFLMMMLYFATDMMAEAKT CH
FMSRSVPLWSTICWLLLLLWATEMMGPTHY AR
HMREIWYHALWMCLYLATMS S TSP SF CAGGC]

4|

TCOFFEE - muktiple alignment

DIALIGH-TX - multiple alignment

mrirans - proteinNA alignment

Remove gaps from alignment

Sequence Consensus

Variable Positions

REFORM - print mult. align.

Jahdew - protein alignment viewer
hoxshade 3.2 - mult. align. -> graphics file

CMERCHARETLATEL

CLCTENCWFDNIPN |

LNMYCRCOYPCPP
GNMYCRCOYPCP
FCTEPCA
FCTRHC
FCREPGA
FRERERCFCTEHC
LEYCROGRDCCCEH

| *]

Row: 1 Col: 1




BioLegato - rapid deployment of new GUIs

birch - application launcher

File DNA  Protein

foLegalo

| =0 X

Muftiple Alignment | Markers Phylogeny Data Mining_Genomics Iranscriptomics Help

0101010101010]01010T0T0
1010|
1010

bidna - DNA sequence ananalysis system
biprotein - protein analysis system
Jalview - protein alignment viewer

101

101070101010107010T0T0T010T
010
010
010

0101010101010101010101010101
101010101010101010101010101010.

201010101010101010101010
010101010101010101010
1010101010101010101010

101
101
101
101
101
101
01

1

010101010101010101010101010101010101010101010101010101

bldna - DNA sequence analysis

File Edit Documentation

BiolLegato

Assemble Contigs

_ GMCAB2

ilcacctaa)
AETTYYYT]

“[rucagat]

NUMSEQ - humber a sequence

QNARNA‘BNJLS"ud Similarity Database Patterns Alignment Primers Phdogeny Help

birevcomp - reverse and complement

_ GHCAB3 cotggaa

_ KPLACBG ccoopoalfiliansites
_ PEACAB1S ;jcaccaco) Ribosome
 WHTCAB

Find all <meta-f>
BACHREST - Batch Rest. Site Search

aaatttttgttaaatcagctcattttitaaccaatagycogaala
BATCATACTYYCAYaTTCTTACTgYaATayaaT agyTact taat
AACCCatTTaygyaTTatygyyoTyCcaaytyraccalacaa
pyCattgtCyicaacasacygcyrcacytgagtcggrattac
CCCagacggightaagtacctaggoocattctcogytyagtot
aCcaagraccaaccaattaatttototatattcttgtiooote

<

H ERI|

Row: 1 Col: 1

bltree - draw and evaluate trees

Ele Edit Documentation Draw Evaluate Help

GDE

§[(TT9-56, ({(BDAY, (PORT, KILL3T, UNE3 , (((C IB%, DRRR, UMLI1T, ((R2G1, ((GTGERN, HORDY , BEERY T, (173373 [0~ 3339
ilcazo-ge, (((BDAY, (FORT, KILL)],UME), ((R2C1, ((STGERM,MORD), BEERD), ({CIBA, DAKR] ,UN131),C17))3) [0.3333]
i|c439-86, ((CPORT, BOAYY, UNBY, ¢ (R2G1, (BEER, (STGERM, (MORD, KTLLYIY), (C{CTBA, DAKRY, UM131Y, G17))3) 0. 3333]

[4]

1

[

Row: 1 Col: 1

OntarioGenomicslnstitute

blprotein - protein sequence analysis

File Edit Documentation Protein Similarity D:

BiolLegato

|ru...

Help

SMARSTYFHAF LWLANTLFVEY LVLKETCC

MARS TYFHAF LW LAVTLFYANGYQGONNTC
MKNTYKLSLTGFWHMLTWLLL GETWTAQKRKS
MENTYELSLICFWMLTYLLLGETWIAQKRK]
MAGF SIAWATIFLMHLLVFATDMMAEAKTC
MAGF SKWIATIFLMMMLVFATGMYAEARTC
HAGF SKWIATIFLHHMLYFATOMMAEAKTC
MSRSVPLYSTICWLLLLLYATEMHGPTHYAL
MR HARWHCLYLATHS STSPSFCQAGGE

'

TCOFFEE - multiple alignment

DIALIGN-TX - multiple alignment

mrtrans - protein/DNA alignment

Remowve gaps from alignment

Sequence Consensus

Variable Positions

REFORM - print mult. align.

Jahdew - protein alignment viewer

3.2 - mult. align, -> graphics file

*ee

FCTKPCA

MKRCNSKTLATEL
LCTENCYFDNIPN
NHYCRCOYFCRP
NHYCRCQYPCR

CTRHC

CREPGA
RRERCFCTRHC
SYCRGRDCCCKH

[4]

Rowe: 1 Col: 1

blmarker - molecular markers

# BioLegato

File Edit Documentation Phylogeny Help

A

B Cc

G17

TME

131

0AER

KILL

BEEER

BDAYT

RZG1

4359-86
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Selection mode

by cell

) by column  {® by row




BioLegato - Point and click data pipelining

= hd || Biol egato | = O X

GenomicC SeqUENCEe | ci s pocume onn mwn+ simi paral pan lign priv ehylo e

- CPO@481:CDE1 | atggcagagcgggtcgecggegatocggancicaccatdal
e station DNARNA ENA Struct Simiarty D patt _ CPODOMsl:cDsz | -|gtgagattccaagtigaccgaggectctty v 4 BinLegato =
e locumel on Tu imilari erns — . B —
Ble Edt_Docum D RNA Similarty D B A _ Egggﬁgi:gggi ; ﬂgzi;;Egzgf{igi;ig::gg:ﬁg: File Edit Documentatior Protein Similarity Database Alignment Phylogeny Help
CPODD4AL | gal:tcm:aal:cggcgacaaaagacatgcagttctccacagacaactacctggw = POGO4E]: DS | qtoaccqateaageactetegetogacgey | CPORDABTICOST | ¢ [MAERVACOPELAILHSR VDAL 0ROCDLSF OVQANTSL IOPLALVEDTAVLARPFSFAK <
| < CPonodsl.cDse || gtgacgcaggacaccacgoticceecega]. CPOMBLICOSY | [VRFONDACLFADRVNSARTLARRESHFYLGOLLIERDEL R IASFDVEVSASAS IATIS

Extract all CDS

_ craomdsl

ATl

CPOOO4E1

Row: 1 Col: 1

CPOEE4E1

CPOEE4E1

CPOEE4E1
CPOEE4E1
CPOEE4EL
(POOOAET

I . o
~ [ hio1425125449377366150.tmp. outfile - fhome/plantsfrist/researchiprojectsibiofuels/Meetings/AnnGen' 1/8F |

1CD512
1CD513
1CDs14
1CDs15
iCDsle
1CDa17
1CDsle
(051G

|gtgacag
‘| atggacggeaacggetacgoaccgoogget
| gtgccgaaatctegggtgegeaaaac

: atgcqchqacqaccgqgiaqtuﬁﬁng:
:|atgacccgeacgetgeagaaateaccggt
i|atgtacggctggetctggeggasactgoc
-|9tgg=
‘| gtgac

=0 X

cq

20C33C

cogacgtacetacageegt
tegtgitgeggttoggtgg
tgatcccttcaatoogeag
cgggaaacacatattgggg

sgogattagtogtaggtogttay
caz%te‘wlggctgttctgca(

ggcgeggtttctgegacaatcaq|”
5 act_sg‘c_‘tae_lcaaacca

| (POBE4BL. ([516
_ (PODE4BL. (0817
| (PODR4RL:CDE18
| CPODBARL:CDS19

CPOBEABL:CDE3
CPOOMABL: (D54
CPOOSASL: (D55
CPOBBABL: CDSE
(PRARART (ST

CPEOB4SL: (D813
CFEBB4RL: (D514
(PEBE48L: (D815

| VADRDVPTAYPARG

#| WLSRLELTDFRSYRRAALELDP GYNVFVGSNGOCKTNL VEAVCYLAL LRSHRTATDAP!
| LPTDHTKSADHADGP DLARAAL RRARERARRAGQPPLWS TRROP QTS TGEPELLGASVH
+| WTDOAL SLDASSYDASSTTVLEGL EAVRKRP GHYTGATGER GLHHLYYEVYDNAVDEAL

#| VTQDTTLPREGGRTEFVDLOVEN! M AMSWYTVGRAL PDVRDGLKFVHRRYLYANY|
P ATRYGRF SRGRRRARLYTKHIDPWTAMKWTFYS LA

Translate to protein

| MDGNGY APPASP P TCYRHPDRE TWYRCYRCDRALCPDCHYEASYGROCPECYRRGTRS

4| WPKSRYRKTYDY IR PPTRSPKKRY S PPWLAP TMWACLIYOY IWLY IOV TQYTFR (MDY
| MRRTTGNRVIGYPYVAALAGLL FATSATTAHGADLRYIGRSDLADLVARMORTYNGETKK|
3| MTRTLOKSPYTTIRGSAPRRVL GUACETLITL GVWVLL FVGYDLWFWAORE LK
| MY GHLWRKLPGGARE K TLSVTLLARAFLAL LFFYYRTWIVER AL PWAD TTTERRE 550
| VDGR GF CONGRIRT L \VVDNYDS Y
| MTSNDSLTNGPRRILADRYEL GET

Sele

TWUPS,
MARIFY]
SAVRE
AFVAD
LYSET|

ct proteins

MRAWYHRPRRYDF AAWRTEHPLYRTEKPDPLP GPH
WTMRALLYREPGATELAEVADFYPGAEEVLYRPTLY
MCRPLOWTYASGYLAVLARRTDDTHFLSGLYWYADRF|
MRGYMLYAPRDVRYYDRADFYCYEPTDATIRLAATC

WEWRAL SVPGKPETAQYGDHPDPPESDGEWL YDGL |

MKTRAMRL TRHGEFLVYETVEL PEP GGDEWCWELAF|

MHATTIRGFGGP OVLTWTEYF DPYPASGEVYIDYYA]

of interest

ETRIRVEACTNETOLHLAEGDL FPRRFOTLPGHE| &
GICOTOVDIVDGRYSELF IRYPHYL GHEWT GYWAE| |

COSDLWFYRGIDRYDGPYPMGHEY YR YEDVGARA
GYNRADLLOREGHYPFPPPGAP DIFGLECAGYISA]
TGICGTOVETL REGYGWAPPGEERL Y TGHESL GR]
GYNPYDEYT TAGRYAPDAPLPRTWGTEASGYL DG

[4]

| »

TCOFFEE alignment

Documentation Protein Similarity Databa:

1 S
e Alignment Phylogeny Help

:|GYAEFAVYD- - -ERFAYRIFOTFDDEHAAPLLCAGT
IAOAEYLRYPLADGTLWA - TRPAAPPDDLVPSLLAASDY
ALNOWETE - - -PEFAVRLDPTLGD-LG-YLLEPTS

RSAVHPLPEGIDLAYRACT GYAGA - - - TAWRWVE -MAG- - VGNEDRYL YL GGA
| FYAERVANR - - - ADHWLPIPAGYTLVEASAFPEAAL - - - TWWSTWF -MAAR - ARAGETLL THGEGA!
AARELVRAF - - - AHLWHPLAPOVSE -ESAVLTEPAS - - -WWFTGLE -RVS - -PYP GWRYLYIG-Dn
[TFAEHLIWP - - - ARNLL PKP DAL DOVERACL PTAWL - - - TAYRMLL -RSG- - ARPGOTILVOGAG

- - IGFRALR-LAD- - CPPGGRLGING-F(a
GTANFAAD- AAD- -VSPGRTWWIVG-D |
A AWDOAE KW ARRSP AP RHYAL YT G- A

[4]

4] I I |

[v]

maximum likelihood phylogeny

File Edit Search Preferences Shell Macro Windows Help " CPoOGMSL:CDS20 || UNRPTRRIVALVCLVLFAALL ANDNYLUFA
i (PODAORL: (D521 | :|MTATTEVLRILRPRAFRTRAGVELA
/AnnGen11/BFposter/biol 425125449377366150.tmp.outfile 1768 bytes L: —— C:—— " CPoomaLic0s2y | |VALTLRYA
= _ CPoooasli(ps23 ¢ (MSELSLFL
Ln Likelihcod = —-6006,5425%4 | (PODOAAL: (D524 :XW&OE‘F‘E
| (PODOABLICDG25 || MFHRSEHCH 05137
EBetween and Length Zpprox. Confidence Limits | CPO0OAEL: 0826 | | MRREFKLFY = (D542
******* - | CPopEdsl:(ps27 | [MLDRLTLS| |-
| cronasiocoszs | |vLOPTOLY| |- EDSSEL
1 CDE137 1.18298 { 0.33340, 1.42769) #= ” C(Poooagl:cosgo || MGsRASPY] | CDE146S
1 0.20468 [ 0.0874%, 0.34188) ** _ CPogadel:0s3e | |MRITILOLE | Eggig?;
[ CDE2097 : [ VIDIRYFR
g 2 - BATY =0 X 4 Tv] ] (05183
2 oDs183 File Edit Search 5Dl View Options Help Row: 1 Col: 1
% CDS?Bl Real branch lengths 4] DER
5 CDE1469 Seq. name exk. nodes Row: 1 Col: 1
5 3 Seq. name ink. nodes
CD5581
3 cDs1677 a & o
3 cos4z27 pRnis St e
[ ] Species int. nodes
*# = gignificantly po [ ] EC st nodes
#% = gignificantly po 05183 [] EC ink. nodes T
[ ] Branch length walues File Edit
Execution times on moon: 1 [ ] Boctstrap waluss _ CDSL37
[ ] Duplic. vs. spec _ CDS1488
] L acpszo97 [ ] Display ortholagy « —— -
ElidL [] Display sartholeay _ CD5183 | STARHAVYE
v Biotegato el oy
File Edit Documentation Draw g B | s E e
_ biold2511 [ ({C0s2087:0. 72175, [ —_— mCpsany [] Editable B
: Click on Hode bo: [ [»
(@) DisplayEdit information Row: 1 Col: 1
() Gollapssrlncallapse
" CD51677 () RoctfReroct
& | PROML
() Swapchildren
4 D . Zoam in
Row- 1 Col- 1 CD51453 Zoom ot ¥
Zoom in ¥
Zoom out Y
Showe wihole
€D5137 Order subtrees
= Uncollapss all
Pl ‘ Tl | I ’|_ Collapse bo deepest
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Bioinformatics - BioLegato Database Client

Most databases just let you view and query the data.
BiolLegato lets you select data, and run programs on it.

BiolLegato lets us quickly build a database client tailored for the project.

Custom Database Client for the MGCB2 project

bidb -

® menus for
project-related
programs

® table canvas

Biolegato

Tasks | Add Help

Search NCBI

Get sequence(s) from Genbank

Search Wiki
Cat canvas

SpPeCies_name

strain

celluloelyticus

11B

CeEXeuns

03BB102

subtilis

JHG42

Compare pathways
Show environment
Compare enzymes
Compare metabolites

Extract
Enzyme list

. |saccharelyticus

DSM 8903

WULL

TRE

amalonaticus

Y19

acetobutylicum

ATCC 824

beijerinckii

WCIME 3052

butyricum

5521

cellulolyticum

H10

45

Clostridimm

kluyveri

DSM 555

50

Clostridium

pexrfringens

ATCC 13124

el
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Example: Compare pathways between two species

Tasks Add Help
Search NCBI

Get sequence(s) from Genbank
Search Wiki

Cal camvas

Compare palhways

Show eirvironiment

In the database client, select two species to compare

Ui s

Siplegata

Choose pathway and

Specles_name strain

~raccharolyticus

click RUN

cellulolyticns 118
| TIbs102
THEAZ
lp=m @903

TE8

Cerens

UL

n beljerinckii HCIMB 8052 L () MGG URL: g o keog:-binanark_Ngihueay_veven?132508374218554 mapoon 1 0.angs
o Exiract hrotyzicum '5 521 .I'I'I.I'l.. - I?LUE = CIIDSII inliurm khnvari DSM 55? ]
Rl cellulolyticum W10 . :::t:;:mm [FIObTT LRk
11 s clostridium Kluyveri DSM 555 UL
12 |50 Clostridium perfringens ATCC 13124 Ill'l.ll. IE
13 &1 lelme e d ddom nhutaferment ane  [TSNa b~

Filz Edit “iew Higtary Bookmarks Tools  Help

¥ KEGG PATHWAY: '8/ Glu...

" Perpak

wirhbokism

o EUCTIES
+

Glyreyaia-2P

)

-
Iuoehldetiye

L1328

Dona

File Edit “iew History Bookmarks Tools Help
BioLegato calls the KEGG [3] API !
L ; p -
. - = ” @ | hitpiliwenw. geneme.jpidbgat-binfawew. ¥
to create a custom KEGG map, % .
= highlighting enzymes present ]
- . . ORTHOLOGY: K00163 [
only in either species, or both fec
.r Entry KoO163 [
Phoapbrennl- Name aceb
L pefinitien|pyruvate deqydrogenase E1 component [BEC:1.2.4
Pathway Glycolysis / Gluconeogenesis
Cltrate cycle (TCA cycle)
Wallne, Leucine and iseleucine blosy
Pyruvate metabolism
Butancate metabolism
Hodule MD0307  Pyruvate oxldation, pyruvate == acety
Class Metabolism; Carbohydrate Metabolism; Glycolys
[PATH:keDOD1a]
Metabolism; Carbohydrate Metabolism; Citrate
[PATH: koDODZ20]
| - Metabolism; Carbohvdrate Metabolism; Pyruvate
Fors H Click on an enzyme [PATH:4000620]
- - Hetabnlism;_ltarhoh;fcrate Metabolism; Butanoatg
to display KEGG info pATH:kooossal
etabolf
T Il L {it
| - | Cona | - J ﬂ
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Bioinformatics - Database

The database ties _ _
com ponents of the biolLegato client
project together

\

web client

—

command line client (a wrapper for API)

parses command and

generates API calls
MGCB2 Database API - does all the heavy lifting
rw HGCBZ2: get, set generates mFSQL ql.lEI'iES
* * | neBI: get or calls external programs for
JGI: get further processing eg. reads
very minimal data GO: get P 8¢5 “
references other databases

A’ad only

NCBI JGI

|

calls to external
\ databases

GO

el
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BiolLegato - To Do List

(el

(]

»>Inheritance

»Relations between classes

»More canvases

»More widgets eg. menu bars, buttons, side-
panels

b

b

.
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BioLegato/BIRCH

BioLegato is distributed with the BIRCH
bioinformatics system

http:/home.cc.umanitoba.ca/~frist

»Solaris

»Linux

»Mac OSX

»Windows (2"¢ Quarter 2012)
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