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Open Bio*

e O|B|F -- Open Bio Foundation
— NI FA VT FITA 7 RICAT A —~T7 > —~R3
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e BioRuby e Fnsembl eBioCaml|

e BioPerl *OmniGene *BioLisp

° 3i03ython e GMOD ‘B!OCyC

e Biolava e GBrowse e BioConductor
fl Y e Apollo eBioPathways

* BIoDAS *«OBDA *BioBlog

e BioMOBY eBiolinux

* BioPipe

e EMBOSS




BioHackathon

e 2002/01 Arizona, 2002/02 Cape Town
e 2003/02 Singapore
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e Will be annual event?

— Hackathon = 1 week intensive hacking
— BOSC (ISMB) = for open discussion




Schedule — hack hack hack

SUNDAY MONDAY TUESDAY | SATURDAY
i 24-Feb-02 25-Feb-02 26-Feb-02 2-Mar-02
7:00 AM] 7:30 AM
7:30 AM| 8:00 AM
8.00 AM| 8:30 AM }‘
8:30 AM| 9:00 AM ||[Hack Hack Hack |lHack Hack Hack ||Hack Hack Hack ack Hack Hack ack Hack Hack
9:00 AM| 9:30 AM Il
9:30 AM| 10:00 AM Il
10:00 AM]| 10:30 AM [l
10:30 AM| 11:00 AM [icoffee Break [Coffee Break ICoffee Break offee Break offee Break
11:00 AM]| 11:30 AM |IHack Hack Hack |lHack Hack Hack |IHack Hack Hack Hack Hack Hack ack Hack Hack
11:30 AM| 12:00 PM (t It
| 12:00 PM| 12:30 PM It It
| 12:30 PM| 1:00 PM E_Lﬂnch [lLunch ﬂ'_Lunch Lunch
1:00 PM| 1:30 PM | I
1:30 PM| 2:30 PM Hack Hack Hack loff site Touring  |Hack Hack Hack |Hack Hack Hack |Hack Hack Hack
2:00 PM| 2:30 PM : Snork :
2:30 PM| 3:00 PM
3:.00 PM| 3:30 PM ate _
3:30 PM| 4:00 PM offee Break (B __|ICoffee Break
4:00 PM|[ 4:30 PM|lOpening Reception & _|[Hack Hack Hack : _ |Hack Hack Hack __|[Coffee Break
4:30 PM| 5:00 PM|lCocktails & Snacks ; IClosing remarks
5.00 PM| 5:30 PM
5:30 PM| 6:00 PM
6:00 PM| 6:30 PM
6:30 PM| 7:00 PM
7:00 PM| 7:30 PM Dinner at Hotel Dinner at Hotel
7:30 PM| 8:00 PM
8:00 PM| 8:30 PM
8:30 PM| 9:00 PM Hack Hack Hack |[Hack Hack Hack
9:00 PM| 9:30 PM
9:30 PM| 10:00 PM
10:00 PM]| 10:30 PM
10:30 PM| 11:00 PM
11:00 PM]| 11:30 PM
11:30 PM] 12:00 AM
| 12:00 AM| 12:30 AM [l It
| 12:30 AM|__1:00 AM {l I













BioRuby hackathon results

e BioFetch
— http://bioruby.org/cgi-bin/biofetch.rb

e BioSQL

— EMBL/GenBank/SwissProt in MySQL/PostgreSQL
* BioRegistry

— ~/.bioinformatics/seqdatabase.ini

— /etc/bioinformatics/seqdatabase.ini
— http://www.open-bio.org/registry/seqdatabase.ini

B . 3 BioRuby.org
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OBDA

e U®D OpenBio* 2177 Y TIHERLET—XIXN—REHBEIZT T
CRXRTZT 5

o L—HY I XETDEHFEFRETEZETHITRLIEZNIAOT XXX~ T
72 XAFTHNIFOK

e Open Bio* Sequence Database Access
— BioRegistry (Stanza)
BioFlat (Simple index, BDB)
BioFetch (CGI/HTTP)

BioSQL (MySQL, PostgreSQL, Oracle)
XEMBL (SOAP based)
BioCORBA (BSANE compliant)

— http://obda.open-bio.org/




BioFlat

e 1 VT v I RIERK
% bioflat --makeindex mydatabase gbvrl*.seq

o IFH
% bioflat mydatabase ENTRY_ID




BioFetch

e WWW (HTTP) @ CGl=FUE L IZ L BT ¥ b Y ERIE
— Y —IN
e EBI dbfetch
— http://www.ebi.ac.uk/cgi-bin/dbfetch
* BioRuby biofetch.rb
— http://bioruby.org/cgi-bin/biofetch.rb
— 5|&X
o format=default % 7z (% format=fasta (XZ8 T (& 4 L)
o style=html % 7z (% style=raw
e db=genbank & A~ db=prosite £ %> db=pathway ...
eid=> MV DID %Z Hv< TRY>LED

— 13 http://bioruby.org/cgi-bin/biofetch.rb?format=default;style=raw;db=embl;id=BUM

e BioRuBYGI




¥ BioFetch interface to GenomeMNet/DBGET - Mozilla

File Edit “iew Go Bookmarks Toolz Window Help

@a Q @ Q |®httD:,-"fbioruhv.org;"cgi—binfbiofetch.rb ‘ I

SRR OZi-A OreF A7 BF-hF 53904 B0 Bincoming

) I S HRLS L F0YVI. 'r_e BioRuby.ore I % Open Bio* Info : g——p I % KEGG ana : Anabasna.. I i Pk iBio Fuibeye “ % direct. Ia BioFetch interface to .. I T3 NC00Z272 ¢1-100003 .. I

e ¥ BioFetch interface to GenomeNet/DBGET

http://biofetch.bioruby.org/

This page allows you to retrieve up to 50 entries at the time from various up-to-date biological databases.

[eneL v | Dot % [ Raw | submit Guery |

Direct access

http://bioruby.org/cai-bin/biofetch.rb ?format=(default|fastal...); style=(html|raw);db={embl|genbank|...);id=I1D[,I1D,1D,...]
(NOTE: the option separator ;' can be '&")

format (optional)
default|fastal...
style (required)
html|raw
db (required)
embl-today|embl|genbank-today|genbank|refseq|swissprot-today|swissprot|pir|prf|pdb-today|pdb|pdbstr-today| pdbstr|epd|transfac| prosite|pmd|litdb |omim|ligand|pathway | brite| genes|gen
id (required)
" comma separated list of IDs

See the BioFetch specification for more details.

Server informations

What databases are available?
http://bioruby.org/cai-bin/biofetch.rb?info=dbs

What formats does the database X have?
http://bioruby.org/cai-bin/biofetch.rb?info=formats; db=embl

How many entries can be retrieved simultanegusly?
http://bioruby.org/cgi-bin/biofetch.rb?info=maxids

Examples

rs:NC 000844 (default/raw)
http://bioruby.org/cgi-bin/biofetch.rb?format=default; style=raw;db=refseq;id=NC_000844
rs:NC 000844 (fastafraw)
http://bioruby.org/cai-bin/biofetch.rb ?format=fasta;style=raw;db=refseq;id=NC_000344
rs:NC 000844 (default/html)
http://bioruby.org/cai-bin/biofetch.rb ?format=default; style=html;db=refseq;id=NC_000844
rs:MNC 000844 NC 000846 (default/raw, multiple)
http://bioruby.org/cgi-bin/biofetch.rb *format=default; style=raw;db=refseq;id=NC_000844,NC_000846
embl:BUM (default/raw)
http://bioruby.org/cgi-bin/biofetch.rb?format=default; style=raw;db=embl-today;id=BUM
sp:CYC BOVIN (default/raw)
http://bioruby.org/cgi-bin/biofetch.rb?format=default; style=raw;db=swissprot-today;id=C¥C_BOVIN
sp:CYC BOVIN (fasta/raw)
http://bioruby.org/cai-bin/biofetch.rb ?format=fasta;style=raw;db=swissprot-today;id=CYC_BOVIN
genes:b0015 (default/raw)

'y

4] = — ' ' ' - ST |

Done |




BioSQL

e GenBank/EMBL/SwissProt = > kU
— BioPerl @ sequence # 772 = 7 M (ZFBE
e MySQL or PostgreSQL or Oracle (Z4&4%

e HHY
— UMY BEGMDT—~XEF
— T—XDIEHRL, FrrbOT—LOFEE
—~-RDBMS D€ o%&F&EA v Ty IR P Y

o 77— X ®0O— b I(& BioPerl # BioJava T®* > TL Z& L~

Bt o @ BioRubY.OIG



BioRegistry

EXEZ 71 (Stanza Z#—< v b)
~/.bioinformatics/seqdatabase.in1

/etc/bioinformatics/seqdatabase.ini
http://open-bio.org/registry/seqdatabase.ini

[swissprot] DB name

protocol=biosql .
location=db.bioruby.org [genbank [swissprot] etc.

dbname=biosqT * Protocol
driver=mysq]l biosql, index-berkeleydb, index-flat,
biodbname=sp biofetch,

e | ocation

[emb1]
protocol=biofetch
lTocation=http://bioruby.org/cgi-bin/biofetch.rb

biodbname=emb]

e



OBDA Z1E>7Z T > b YU BRIE

#!/usr/bin/env ruby

require 'bio’

clt

e 32N Fre

onh

reg = Bio::Registry.new # BEIIICERET 7 1 LF
# OBDA o LDoB#BFTZETE HTTPL A2MySQLEL A TIZ L % Ly)
# db AV v NTTF—2X—~XZIHE

# fetchAvVv vy NTZ v hUZBOSKRS

db = reg.db("swissprot")
entry = db.fetch("TETW_BUTFI")
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Creating a bioinformatics nation

Aweb-services mode

Lincoln Stein

Diuring the Middle Ages and early Renais-
sance. laly was fragmented into dozens of
rival city-states controlled by such legendary
families as the Estes, Viscontis and Medici
Though picturesque, this palitical lagmen-
tation was ultimately damaging (o science
and commerce becanse of the ol 5
darelization in everything from weights and
measires (o the tax code o the currency (o
thevery dialects people spoke. A& fragmented
and technologically weak society was vulner-
able to conquest, and from the seventeenth
tor the nineteerith centuries Ttaly was domi-
nated by irvading powers,

The old city-states of Iialy are an apt
metaphor for bioinformatics woday, The
field is dominated by rival groups, each pro-
moting its webs sites, services and data Tor-
mats. Unarguably, this environment of cre-
ative chaos has greatly enrviched the flield.
But it has also created a signilicant hin-
drance o researchers wishing to explait the
wealth of gename data taits fullest.

Despite its shaky beginning, the nation of
Traly was eventually forged through a cormbi-
nation af violent and diplomatic efforts. 1t is
e a strong and stable component of alarger
economic urit, the Buropean Union, with
w it shares
mar setof weights and measures. and acom-
mon s ol rules fornational and internation-
al cormmeree. My hope is that bioinformatics
will one day achieve the same degree of
strength and stability by adopting a universal
cexle ol conduct along thelines Lropess here.

ATHTL O CUTT e

Screen scraping: mediaeval torture
The promise and peril of the bioinformatics
landscape is clear o any bench biolegist
attempting to mine the hurman genome for
information on, say, a fvoorite enetic
region. The online sourees of these data each
provicleremarkablenser interfac
interconnected data sets of great ric
each interface is different, both in the subset
al data presented and in organization. The
researcher may find hersell devoting as much
time adjusting ta differences in presentation
al the da she does actually thinking abaut
thern. The situationis worsewhen cormparing
a human gere ta its arthalogue in another
species. Thisbrings thermodelorganism data-
bases into play, each ol whidh has its own
type of user imterface ard format. (See us.
expasy.orglalinks himl;  wawwstatwiscedn’
hicscifgenome. himl; arcd mbel dici harvard.
edu/cmsmbribiotools/biotcal sL0.himl for an
ideaaithe scale ofthe problem.)

MATURE |VOLATT| 8 R AY 5002 [woww. rature. com

will allowy

slogical data to be fully exploited.

Raw datn Raw

Dmer Antn Dewr

=%

E o

Figure 1 Moving towards a bininfoormatics nation. Because each data provider (such as Flybase and
UCSC) publishes data inan idiosyncratic form, the Bio* software package (Bin® libwaries) was created
to massage data intoa standard internal format. Unfortinately, Bio® needsto be fixed each time a
provider changes its formats. A web-services world would build on the successes of the Bio® projects by
defining standard interfaces o various tv pes of compitations and data formats. The Bio® Hbraries can
hewritten to recognize these interfaces. allowing them tointeroperate easily with all data providers.

A serviceregistry would let data providers enteran elecbronic ‘address book’, allowing the
Bio*librariesto locate and interact with new data soiwrces antomatically.

This inconvenience for the bench biolo-
gist is disastrons for the bioinformaticist.
who by pically needs to aggregate data From
rmarty online sources to create a data set for
further Iy=is. When these data reside an
dilferent servers using diffe rerit data formats
ancaceess methods, the first stepis o writea
set of soltware seripts’ o fetch them, re-
fearmat them and place the extractintoalocal
database. This is not straightfonsard,
becavse most online biological databases
were designed 1o beaccessed by humans, not
by machines. Bicinlormaticists aften fincd
thernselves writing scripis o pase the
HTML sowwrce o exiract the data while
ignoring graphics links and explanatary ex,
a process called sereenscraping.

Sereen scraping is despised [or various
reasons. First and foremast, it is brile.
Database managers are always tinkering
with the user interface, adding a graphic
here, moving abutton there, toimprove the
vserexperience, Each smalle hange ina pop-
ular web page breaks dosens ol screen-
scraping scripls, causing anguished cries
anc hair-tearing amang the bioinformati-
cists wha depended on those seripis fortheir
researchand the researchalthe wet labsthey
support. Second, itis unreliable, Thereis no
publisherd docomentation of what a daa
souree's web pages are supposed (o contain,
so bioinformaticists st guess Mmam a few

w

M 2002 Macmlllan Magazines Lt

exarnples. Finally, there is massive dupli
tion of effort. Almest every bioinformati
haswritien a parser for the National Center
for Biotechnology  Information  (NCEL
BLAST service at least once, sometimes
marty times. Becavse they are one-ofls, these
seripts aregenerally undoenmented and not
wicle ly distributed. Most of thern anly work
[or a short time because BLAST changes
every few mont hs.

Bio* projects reduce the pain

The bicinlormatics commmunity has respon-
dexd teathe e halle nges posed by this
situation with the Bio* project
[reely available open-source projects {www.
open-bioorgl, in which nearly a hundred
software engineers have developed re-usable
code libraries in the Perl, Java, Python and
Ruby programming languages (known as
Bioperl, Bialava, Biopython and Biaruby,
respectivelyl. These libra tormate com-
men biainformatios tasks, such as manipu-
lating DMNA and protein secquences, and pro-
vidle methocs for importing and exporting
data between data sources and among file
[armats. To feich a piece ol data fram a data-
tase. the bioinformaticist uses the Bio®
libraries ta dao the fetch, pat the information
in a standard farmat, and retrn the relor-
matted data 1o her script. This prevents
duplication of effart. Mo one will ever again

119
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BioRuby (c TE %5 2 &£

Bio::Sequence, Bio::Location, Bio::Feature 7 7 X
— I/EBCH, 7 X /BEACY)DER D & s

— 8. RTSA T R, DAY —F L
Bio::DB %27 2 X

— T—AR—=RDIN—~H (FRE20FEL 5 L)
Bio::Blast, Bio::Fasta 7 5 &

— Blast/Fasta Z X7 L&EFZ/NN—~XFT5T7 77 Y
Bio::PubMed, Bio::Reference 7 5 X

— XET —EXN—=RFEE, BibleXHEDT7 5 —< v X
Bio::Registry, Bio::SQL, Bio::Fetch, Bio::FlatFile 7 5 &

— TAR—=ANEHA v E—~T7 1 X (OBDA #in)
Bio::Pathway, Bio::Relation 7 5 X
— 727, 2HFEEDOEE
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e FASTA 7 7 /L % BioRuby TH& 2T

#!/usr/bin/ruby
require 'bio’
flatfile = Bio::FastaFormat.open('filename’)

flatfile.each do |[entry|
puts entry.entry_id
puts entry.seq
puts entry

end




e FASTA 7 7 1 )L % BioPer| T&&=xT

#!/usr/bin/perl
use Bio::SeqlIO;

my $seqgio

new Bio::SeqIO(-format => 'fasta',
-file = 'filename');

While ( my $entry = $seqio->next_seq ) {
print $entry->display_id, "\n";
print $entry->seq, "\n";

print ">", $entry->desc, "\n", $entry->seq, "\n";

}
S siomubi




e FASTA 7 7 - L % BioPython T3

S
o
[>
Cf

#!/usr/bin/python
from Bio import Fasta

1ter = Fasta.Iterator(open('filename'), Fasta.RecordParser())

while 1:
entry = i1ter.next()
1f not(entry): break
print entry.title
print entry.sequence
print entry




MO TERITT S 707 L EINTE:SRZ?

#!/usr/bin/env ruby
# H4&IE L T hello world 7’ 2772 A for bioinformatician
require 'bio’

gene = Bio::Seq::NA.new('"catgaattattgtagannntgataaagacttgac")

prot = gene.translate = "HELL*XW*RLD"

puts plot.split('X').join(' ').capitalize.gsub(/\*/, 'o') << "I
> ["HELL*", "W*RLD"]
= "HELL* W*RLD"
> "Hell* w*rld"

> Hello world! = "™ °™¢

B s BioRub)




Blast/Fasta/Hmmer

e BioRuby D27 VU Z'h O 5 XRITT 5355
— GenomeNet 23y D —~ZHLICEREZ N (T 5
B oRyryTaO—HINITEITIT S

e ITCIZIAT YNNI AVTEITLEGSEZES IFE
_ EoBTE—ET, IN—R L LEEEHIKRSB

e EMBOSS (& BioRuby ® 5 RiFTE 5 2° B30 7O
77 LADRERITEHERENDIFI(L Tz NA

— S0 L Z BFEeFE &L Jemboss, Bio-EMBOSS & £ ?




a— N EEEX 2 Blast 7

e BioRuby T Blast Z local (Z%=1T

#!/usr/bin/ruby
require 'bio’

blast = Bio::Blast.local('blastp', 'hoge.pep')
flatfile = Bio::FastaFormat.open('queryfile')

flatfile.each do |seq]
result = blast.query(seq)
result.each do |hit]
puts hit.query_id, hit.target_id, hit.evalue if hit.evalue < 0.05
end
end

Zr R sorubyis



e BioPerl © Blast Z local (=77 (SearchlO (&£ L D £t &)

#!/usr/bin/perl

use Bio::SeqlO;
use Bio::Tools::Run::StandAloneBlast;
use Bio::Tools::BPlite;

my @params = ('program' => 'blastp', 'database' => 'hoge.pep');
my $factory = Bio::Tools::Run::StandAloneBlast->new(@params);

my $input = Bio::SeqlO->new(-format => 'fasta', -file => "queryfile");

while ( my $seq = $input->next_seq ) {
$result = $factory->blastall($seq);
while ( my $hit = $result->nextSbjct ) {
while ( my $hsp = $hit->nextHSP ) {
print $result->query, $hit->name, $hsp->P, "\n" if $hsp->P < 0.05;

last;

}
}

}



e BioPython T Blast Z local (2 =77

#!/usr/bin/python

from Bio import Fasta
from Bio.Blast import NCBIStandalone

iterator = Fasta.Iterator(open('queryfile"), Fasta.RecordParser())
while 1:

query = iterator.next()

if not(query): break

open("query.fst", "w").write(str(query))

out, error = NCBIStandalone.blastall("blastall"™, "blastp", "hoge.pep", "query.fst")

parser = NCBIStandalone.BlastParser()

result = parser.parse(out)

for alignment in result.alignment:

for hsp in alignment.hsps:
if hsp.expect < 0.05:
print query.title, alignment.title, hsp.expect




PubMed

e PubMed Z 7’0 7' S A WS F—~U—~NEEFT 3

#!/usr/bin/env ruby

require 'bio'’

entries = Bio::PubMed.search(ARGV.join(" "))
puts entries

% pmsearch.rb genome bioinformatics
-2 Medline =~ Y DY X K




e PubMed ID @ U X b A5 5&X A BiBTeX Z £ 59 5

#!/usr/bin/env ruby

require 'bio’

ARGV.each do |pmid]|
entry = Bio::PubMed.query(pmid)
reference = Bio::MEDLINE.new(entry).reference
puts reference.bibtex

end

% pm2bibtex.rb 11024183 10592278
2> BiBTeX 7 #—< v bD5IHY X b

oL & BioRuby.oig

-~
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o /bb|[/\b]{2}/ EXE D LEEEZLTE?
— to be or not to be

e 22TGCenBank w7z <A v DEIFFIZMNY ZIN—X

LTHILODOLE ST EL |
— GenBank /=% DEFIXABEEELY TS D THEE

e | ocation Y > 7'
- bio/location.rb © % 2 L L~ location €& 3 &£

e <aside>why oh why doesn't Perl have a nice garbage collector. And
when Perl 6 comes and Parrot does have one, will Perl 5 be "ported"

to Parrot?{</aside> said Ewan
> Ruby Z1ELEL £ 5 :-) P . Rubyioig




http://g--p.bioruby.org/
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H Open Bio* Info : g-——p - Mozilla
File Edit “iew Go Bookmarks Toole Window Help

@ @ @ Q | I% http://g-—p.bioruby.org/

ErEsia® 521-2 OeF G747 O7F-hY B4/4L B0

- BioRuby (RWik

Posted via % 5@ 1~ on Sun, 26 Jan 2003 00:28:39 +0300 .

from BioRuby dept.

_ 1. Biginformatics. Private pact ends the DMNA data war.
katavama writes £ 28X 240 Ly BioLinuxorg A50 4 2 A A RPM A w i — 3 {science)

2. G-languages Ge

I:l for nudectide ence data mining. {bi)
_ { Read More... | 27 hits ) 3. & task framewerk for the web interface W2H. (ki)

4. Reconstruction of metabolic networks from genocme data
I:l GO annotations for all named genes at 3GD and analysis of their global structure for various organisms.

_ Posted via % 5TF 1~ on Sat, 25 Jan 2003 12:16:30 +0900 (i)
| 5. A generalized global slignment algorithm. (ki)

ome Analysis Environment: a workbench

from BioRuby dept.

6. Rank order metrics for quantifying the association of

[} ) ) .
_ katayama writes A 5 7 L, GO annotations for all named genes at SG0 sequence features with gene regulation. (bi)
. Computational and experimental analysis reveals a novel
I:l Sicfamily kinase in the (ki)
_ All of these annotations have been done by SGD curators; GO terms previously assigned by automated methods | 8. Computaticnal analysis re pr rs in the Drosophila

|evidenoe code:IEA) have been replaced by referenced, manually curated annotations. =1Lv3 22T, FAGBET  genome [genome bicl)

I:l RTFz v Lkdl TN, 9. Heterochromatic sequences in a Drosophila whole-genome

) shotgun assembly. { ome biol)
( Read More... | 7 hits ) 10. The transposable elements of the D

melanogaster euchromatin: 8 genomics pe

' EMBO Practical Course on Analysis and Informatics of Microarray Data {genome bisl)
- genome bic
B!UBMQ Posted wvia & 5 OF uw~ on Fri, 24 Jan 2003 16:16:10 +0900 (J 5T) 11. Finishing & wheole-genome shotgun: Relesse 2 of the
E?DC from BicRuby dept. Droscphila melancgasts
- E!DC++ {gencme bicl)
- BioC# bono writez not in Japan, EMBO Practical Courze on Analyziz and Infermatice of Microarray Data 12. Heart-specific gen
* BioCaml (EST) sampling. {gencme bicl)
* BioConductor (R's ML) _ ) 13. Identification and utilization of arbitrary comelations in
 BioCorba 18-22, March 20032 Wellcome Trust Genome Campus, Hinxten, Cambridge, UK mode mbination signal seguences. {genome bicl)
* BioCyc _ 14, me analysis of animal A- and B-type cyclins.
oy ( Read More... | 9 hits ) - v 1P &
- BieD {genome bicl)
* BioDAS (ML) [Bivinformatics] Glanguage 18. The ertoire of protein kinases encoded in the draft
version of the human genome: atypical variations and

* BioFortran

- HinCGraoh EUEhE:“:‘aLE? 513“""0“ Fri, 24 Jan 2003 11:34:40 #0300 uncommen domain combinations. (genome bicl)

>
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GMOD/GBrowse w/ KEGG 77/ 77— 3 ~

e Stein SDYT J LT S U, Ensemble, DAS & & & #5&

¥ KEGG ana - Anabaena sp. PCC 7120 : ana:1499798,1549797 - Mozilla
File Edit View Go Bookmarks Tools Window Help

G O @ O ‘%hunf/gmod.biorubv.org/ —I

EIEMER E321-A B374pF E3474F B37-047 B35/ L B3¢0 Bincoming —
&l [ % 5949 #2LF. | @ BioRubyors | Open Bio® Info & | % KEGG ana: Ana.. | S RWikiBioRuby | S directory | 8 BioFetch interfa.. | % NC_0D3272 0-.

KEGG ana : Anabaena sp. PCC 7120

50 Kbp O®E#* ana i SKE. BHES 1,499,798 1 5 1,549,797

F 2 F¥—4: ana, palpha,

L5 [[BT]: S Ev -0, EEWO’);%H @(x?a% a- tht%ﬁaT*QﬁLi? DAILEN-FXFELT * EESCEMTERT.
a, pzeta. [A0T]

=3 -T2 U0 LB hsh et 2T, 2002 ARV EE S THAR LB EEE LIT.
W MBEENETAEERETDICE COULIET 22T - LET.
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9th INTERNATIONAL SYMPOSIUM ON TARDIGRADA
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Directions
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Dear Colleagues,

The Ninth International Symposium on Tardigrada will take place July 28 -
August 1 20032 at the TradeWinds Sirata Beach Resort. This hotel is located
on the beach in St. Pete Beach Florida, approximately 45 km south of the
Tampa International Airport . The symposium will begin with a reception
Sunday evening July 28th and will end Friday August 1st. The program
details and registration information will be announced soon.

Following the Symposium there will be a three day Workshop on Molecular
Phylogenetics at the University of South Florida in Tampa from Aug 4-Aug 7.
The workship will be an introduction to laboratory and computer methods of
phylogenetic analyses. Space will be limited. More details will be announced
soon.

Please fill in the Pre-registration form to help us estimate the number of
attendees.

Best Wishes,

Jim Garey, Randy Miller, Frank Romano & Brent Nichols
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