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BioLegato - Outline

The Object-Oriented World View

The BioLegato Concept
End user applications as Objects
A programmable GUI that calls external programs
Point and click data pipelining

PCD - Pythonesque Command Definition
Definition
Implementation

Pluggable Canvases
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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
glatSS:V\?'UCKF h Bl glass:‘,\l;"ENGFUINh .
ata: Wing, Feathers, Bi - Wi i
Methods: %Vaddle, Quack, Fly, Swim Maettiod;r:l ’aggfe,eﬁ%nk', Swim
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BioLegato - Outline

The Object-Oriented World View

The BiolLegato Concept
End user applications as Objects
A programmable GUI that calls external programs
Point and click data pipelining

PCD - Pythonesque Command Definition
Definition
Implementation

Pluggable Canvases
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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 BiolLegato launches.

>»ANY program can be run from BiolLegato:

*Locally-installed programs or scripts in any language
*Remote web services called by a program or script

B Boooo [P
Empty BiolLegato Hle Help

interface: null menus,
empty canvas

q Il | ¥

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

Menus read at runtime as either PCD code, or Java

hMenus
(Methoc-i;]—\

Canvas
(Data)

- 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

Canvas read at runtime as a Java plugin
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BioLegato - Outline

The Object-Oriented World View

The BioLegato Concept
End user applications as Objects
A programmable GUI that calls external programs
Point and click data pipelining

PCD - Pythonesque Command Definition
Definition
Implementation

Pluggable Canvases
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BiolLegato executes external programs

File Edit Documentation Protein

Database Alignment Phogemy Help

SMENTLIAATW/LALY GLSEARCH - GlobalLocal alignments TEDGETOLE |a
MEFSLYATIVLLALA | a1 iGN - Best non-overlapping local alighments LAFYEDRET

MEFSLTASAL LAY T E OTFMOERKT
A|SWATOLIPINTALT SSEARCH - Pairwise Smith-Waterman (slow) KTYE 5
_ ANPLZ_MACAM | [WOASVVANOLIFINT ALIGN - Rigorous global alignment DHWECYRP
_ ANPL_aNALU | iMESAILTGLLFVLL i MS0TWOKOWN] |
T ANPL_LYCPO 5@ NKASUVANGL TR TN SHUFFLE - randomize sequences DMK CYAR
_ ANPI_MACAM | |SOSVVATOLIPMNTY PXHOM - Dot-matrix similarity (protein) MW ETYA
_ ANP1_PACER | :[TESWWASQI
_ ANP1_RHIDE | :|MEASWVEN
_ ANPLC_MACAM | & MESVILTG
_ ANPZ_ANALU | :[MKsAILTG CORING MATRIX|Default sy
_ ANFZ_PACER | [TKSVVANQIE: OF RANDOMIZED TRIALS: =
SN ELASSAN
B izgg‘mggs syt TolfEtatistical model-z1 wt. regres
= = : File Edit View Search Tools Documents Help
4 I K1 ISPLAYIIdentﬁF"culun" Cons. AP
Row: 1 Col Dt bio3079194051274 733861 tmp.out X }
i matches expected by randol

o QO

The best scores are: n-w bits Bi(l)
AFP4_PAROL 124 bp { 124) 317 51.8 5.5e-%0
*>»AFP4_PAROL 124 bp (124 aa)

n-w opt: 317 E-score: 250.8 bits: 51.9 E(): 5.58-90
gloekbal/global (N-W) score: 317; 40.5% identity (80.2% similar) in 1321 aa overlap
(1-125:1-124)

10 20 D 40 g0
AFP4 S MEYTLIAAIVVLALAQGTLAVEQSPELEFKMAQFFEGMKTELMATV-——---— QEVSESLQS

AFP4_ P MEFSLIAAVALLALAQGSFA-QDAADIBKITQYFBENLENEMTEDVTAR LTNQDVAN-—QA
10 20 ao 40 ED

[1+] TQ =14] =14 100 110
AFP4_& QTIIEDSRTQLEPIMTQIQEHLAPLATSVQEKVTPLAEDMOQKLEPYVDEFQSELESVLR
AFP4_ P QTFMQERKTQLEPLATQIQEQLRAAATEFEEHITPLAANVQ- - — - PVVENEQQOMEALVY
&0 T0 80 a0 100 11d

AFP4_ & KLLDQAKATTQ

AFF4_F HKLMEETRSISN
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Complex behavior from a simple rule

rogram
input Prog

prog. 1 prog. 2 prog.3
data data data -

orog. 4
o data

enzyme

substrate

enz. 1 enz. &

molecule molecule molecule

enz 4 molecule

(el
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output

data

product

molecule
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DNA --> RNA --> protein; disk-->RAM->bytecode

el

GenomeCanada

replication
(DNA -> DNA)
DNA Polymerase

DO DA ONA

transcription
(DNA -> RNA)

RNA Polymerase

translation
(RNA -> Protein)
Ribosome

O-0-0-0-0-0-0 Pprotein
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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.. n_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 - Objects have data and methods

Menus read at runtime as either PCD code, or Java

hMenus
(Methoc-i;]—\

Canvas
(Data)

- 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

Canvas read at runtime as a Java plugin
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BiolLegato executes external programs

File Edit Documentation Protein

Database Alignment Phogemy Help

SMENTLIAATW/LALY GLSEARCH - GlobalLocal alignments TEDGETOLE |a
MEFSLYATIVLLALA | a1 iGN - Best non-overlapping local alighments LAFYEDRET

MEFSLTASAL LAY T E OTFMOERKT
A|SWATOLIPINTALT SSEARCH - Pairwise Smith-Waterman (slow) KTYE 5
_ ANPLZ_MACAM | [WOASVVANOLIFINT ALIGN - Rigorous global alignment DHWECYRP
_ ANPL_aNALU | iMESAILTGLLFVLL i MS0TWOKOWN] |
T ANPL_LYCPO 5@ NKASUVANGL TR TN SHUFFLE - randomize sequences DMK CYAR
_ ANPI_MACAM | |SOSVVATOLIPMNTY PXHOM - Dot-matrix similarity (protein) MW ETYA
_ ANP1_PACER | :[TESWWASQI
_ ANP1_RHIDE | :|MEASWVEN
_ ANPLC_MACAM | & MESVILTG
_ ANPZ_ANALU | :[MKsAILTG CORING MATRIX|Default sy
_ ANFZ_PACER | [TKSVVANQIE: OF RANDOMIZED TRIALS: =
SN ELASSAN
B izgg‘mggs syt TolfEtatistical model-z1 wt. regres
= = : File Edit View Search Tools Documents Help
4 I K1 ISPLAYIIdentﬁF"culun" Cons. AP
Row: 1 Col Dt bio3079194051274 733861 tmp.out X }
i matches expected by randol

o QO

The best scores are: n-w bits Bi(l)
AFP4_PAROL 124 bp { 124) 317 51.8 5.5e-%0
*>»AFP4_PAROL 124 bp (124 aa)

n-w opt: 317 E-score: 250.8 bits: 51.9 E(): 5.58-90
gloekbal/global (N-W) score: 317; 40.5% identity (80.2% similar) in 1321 aa overlap
(1-125:1-124)

10 20 D 40 g0
AFP4 S MEYTLIAAIVVLALAQGTLAVEQSPELEFKMAQFFEGMKTELMATV-——---— QEVSESLQS

AFP4_ P MEFSLIAAVALLALAQGSFA-QDAADIBKITQYFBENLENEMTEDVTAR LTNQDVAN-—QA
10 20 ao 40 ED

[1+] TQ =14] =14 100 110
AFP4_& QTIIEDSRTQLEPIMTQIQEHLAPLATSVQEKVTPLAEDMOQKLEPYVDEFQSELESVLR
AFP4_ P QTFMQERKTQLEPLATQIQEQLRAAATEFEEHITPLAANVQ- - — - PVVENEQQOMEALVY
&0 T0 80 a0 100 11d

AFP4_ & KLLDQAKATTQ

AFF4_F HKLMEETRSISN
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BioLegato - Outline

The Object-Oriented World View

The BioLegato Concept
End user applications as Objects
A programmable GUI that calls external programs
Point and click data pipelining

PCD - Pythonesque Command Definition
Definition
Implementation

Pluggable Canvases

b

MGCB Microbial Genomics for Biofuels and .
Co-Products from Biorefining Processes GenomePrairie

el

(2]

enomeCanada



Complex behavior from a simple rule

rogram
input Prog

prog. 1 prog. 2 prog.3
data data data -

orog. 4
o data

enzyme

substrate

enz. 1 enz. &

molecule molecule molecule

enz 4 molecule
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DNA --> RNA --> protein; disk-->RAM->bytecode
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replication
(DNA -> DNA)
DNA Polymerase

DO DA ONA

transcription
(DNA -> RNA)

RNA Polymerase

translation
(RNA -> Protein)
Ribosome

O-0-0-0-0-0-0 Pprotein
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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.. n_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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Examples of menus

atabase GenBank Primate -

lename! [GenBank Primate
GenBank Rodent

RO GenBank all Mammal

-TUPLE:|GenBank verteBrates

ISPLAYIGenBank Inverts

... |GenBank pLants
atistica
GenBank Expressed Sequence Tags TP — = m
umber Oconpank phaGe =
matches expected by random chance|l].l]1 w ||[EATURES TO EXTRACT im0 Single feature. ' Create list of features
umber of Alighments to Fuapurt:| 2EI|Z|‘ 10 el 1 100 allele
ERE TO SEND OUTPUT () Textedit windows (@ Output file attenuator
hinding
Ltput file name| SREAAFF oyt fasta CAAT_signal
ingle feature kK =
Run Help 4 EFCDS
chromosome
conflict
contig
AMES/ACCESSION #'S OF ENTRIES Single name -

ame or Accession #|

w»pression Filename Choose file...

ATABASE ) GenBank ¢ GenBank Dataset (& Selected sequences

ataset name| |

ERE TO SEND OUTPUT @ bldna O Textedit windows () Output file

el

utput file name|
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Co-Products froj
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Setting parameters for a workflow

single DNA sequence
file

SEQBYOT

bodtstrapped DNA
sequence file

DNADIST

distance matrix file

NEIGHBOR,| FITCH
etc.... ¢

outfile outtree

el

GenomeCanada

BioLegato: DWNA Distance methods
DISTANCE MATRIX METHOD|F84

RANSITION/ TRANSVERSION RATIO:| 2k o)

RESAMPLING (SLOW) none

Bootstrap random number seed:| 12,345 I [}

Mumber of bootstrap replicates?: 1001 =}

Block size (Bootstrap unly}:| == .

Percent of sites to sample:l 1001

REE CONSTRUCTION METHOD|FITCH, Fitch-Margoliash

POWER (FITCH,KITCH unly}|2.lil

ALLOWY NEGATIVE BRANCH LENGTHS? (FITCH,KITCH only) i Yes (m Mo

SEQUENCE # OF DUTGRDUF'::| 1 IZI 1@

DO SUBREPLICATES? i® Yes (_ HNo
DO GLOBAL REARRANGEMENTS? (FITCH,KITCH onhy) i Yes ) HNo

UMBLE THE SEQUENCE ORDER? i Yes ) Ho

Jumble random number seed: 2 TSEES C‘

Humber of times to jumhble: | E

SHOW PROGRESS REPORT i@ none ) onscreen () to logfile

PRINT SEQUENCE DATA TO OUTFILE? i Yes i No

ERE TO SEND OUTPUT i Tree editor 0 Drawing program < Output files

raw filename {no extensiun}|dnadist

Run Help




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

C

&

GenomeCanada

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

foLegalo

| =0 X

Eile DNA Protein | Muliple Alignment | Markers Phylogeny DataMining Genomics Iranscriptomics _Help

01010101070101010T0T0T0| pidna - DNA sequence ananalysis system | 101
11070| biprotein - protein analysis system
" 770/ Jahiew - protein alignment viewer
10701070707070T010T01010101
1010101010101010101010101010
0101010101010101010101010
10101010101010101010101010

0101010101010101010101010101
101010101010101010101010101010.

1
1
1
1
1
1

01
01
01
01
01
01
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

| Pt 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

o |2 |0 [~ (o |n | (o (k| =

—_

CIBA

o~ oolojojo|lao|o o
[Eg ==y =g ) ey ey ey ey ey -

FIEIEIEEEEEEE
-~ o~ o/~

ol oo oo o

<]

L]

Selection mode

by cell

) by column  {® by row




BioLegato - Point and click data pipelining

| = O X

= hd || Biol egato
Genomic SeQUENCE | i s poame ona n : simit para par pign prim eryio e
< _ CPE@2481:CDS1 :|atggcagagcgggtcgecggegatocggal
CPOEA4SL:CDS2 -|gtgagaticcaagtigaccgaggectictt
File Edit Documentation DNARNA RNA_Struct Similarity Ds Patterns Al T CPOQO4B1:CDS3 ‘|gtgtatctgagecqtctegaatigaccga
CPODD48L | gatrooraateggogacaaaagacatgeagrrorocacagacaactacorgytoTegangggad | CPEBD48L:CDSY || ttgecgactgatcacaccasgteggetga
3 _ CPOO2481:CDS5 ¢l gtgaccgatcaageactctegetogacge
; ORG481 : CDSE | gtgacgraggacaccacqottoccocoga
ccgacgtacctacagoogt
Extract all CDS' ;i
tgatcccttcantoogoag
cgggazacacatattgggg
_ CPORO4E1:CDS11 | @lgggcdegqgattagtogtaggtogttal
| _ CPOOB4B1:CDS1Z |- gtgacagca%ggctgttctgca(
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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

Biolegato

Tasks | Add Help

bidb -
® menus for

Search NCBI

Get sequence(s) from Genbank

Search Wiki
Cat canvas

SpPeCies_name

strain

celluloelyticus

11B

CeEXeuns

03BB102

subtilis

JHG42

project-related
programs
® table canvas

Compare pathways
Show environment
Compare enzymes
Compare metabolites

Extract
Enzyme list
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DSM 8903

WULL
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acetobutylicum
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WCIME 3052

butyricum
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45
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kluyveri

DSM 555

50

Clostridium

pexrfringens

ATCC 13124
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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
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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
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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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BioLegato - Outline

The Object-Oriented World View

The BioLegato Concept
End user applications as Objects
A programmable GUI that calls external programs
Point and click data pipelining

PCD - Pythonesque Command Definition
Definition
Implementation

Pluggable Canvases

b

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

el

(2]

enomeCanada



PCD - Pythonesque Command Definition Language

»“Pythonesque” scope indentation scheme

» Context-free grammar with indentation control
»Visually relates data via. scope tabulation

» Avoids problems from Python by using fixed
spacing rules

» Allows for data clustering and data structures
»Flexible as to what data can be stored

»Very easy to learn

»Human readable

»Any basic data structure can be represented in
PCD (e.g. hashes, arrays — NOT JUST MENUS!)
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PCD - High level grammar

Non-temiinal synbols

<sections> ::=<block> <new line><sections>
+:=<block>

<block> i =<field> <new line> <indent+1> <block>
i =<value>
. =<field> <value>

<field> :=<type_synmbol> <statement>
1= <statenent>

<value> .= <statement>

<statement> ::=" <quoted string>"
.= <mmumnber>
::= <indentifierkeyword>

GenomeCanada

b
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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.. n_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

b
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PCD - Implementation and application

(el

(]

»Parser written in JavaCC using an LL(1) (Left
recursion lookahead top-down) parser

» Allows Java override, where JMenultem objects
can be read in as plugins

»Takes advantage of keywords and scope to try
to prevent parsed syntax errors.

»Very easy to modify menu items — requires
almost no experience to understand already
written menu items

»Can execute shell commands and pipe the
output into the parser (dynamic PCD)
»BIRCHShell — cross-platform shell interpreter
»Everything above is written in Java

enomeCanada Genome Prairie



PCD - Implementation and application

PCD grammar

PCD code Java object

legacy /

GDE code

b

P

GenomePrairie

oyl

(2]

enomeCanada



BioLegato - Canvas

»Plugins written in Java (modular)

»The canvas stores and displays data
»Canvases can be put inside anything (because
they are represented as JComponents), even
other canvases

»Canvases will be able to interact with each
other in a future version (currently in alpha stage)
»Simple low overhead plugin system can load
plugins anywhere in any code

(o)
e
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BiolLegato - To Do List

(el

(]

»>Inheritance

»Relations between classes

»More canvases

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

»>Provenance

»Workflows

»Collaborations
* New BiolLegato instances eg. geology, astronomy,
imaging, agriculture, medicine, chemistry....

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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