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1987 FNEHBB . M- &5 B ENECHIR T HERIRER

1990 7AY A . AFXVR BER MY, TS RERIHET HEED
J—2 7 LANC)BE

o {F—ERRRZIL . mapfERK(YAC,BAC,PAC). #FrikfliRa%.
1996 /NI —F &%

o JL—IL(ZM., EERIAZR. 7718, 2005F TR HIR)
1998 Celeratt3ERITENT / LA ERBRES

- [INC:EIZEZXHE, BAC*E%%HﬁT—QliEﬂF 22N DBIZ T2 ]
2000 Jun. #EZ kR 5T Rk

e [INC] Nature (2/15/2001)

e [Celera] Science (2/16/2001)
2003 Apr. [INC]& & (KRR 5T

e [INC] Nature (10/21,/2004)
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Assembly A%
clone—based [&/&HJvs. random whole genome

shotgun sequencing strategies (WGS)

Hierarchical shotgun sequencing

Genomic DNA

BAC library

Crganized
mapped large

clone contigs

BAC to be
sequenced

Shotgun
clones

SthgUﬁ L SACCGTAAA TGO TGATCATGO TTARS

sequence

ﬂSSmeFy L JACCGETAAATGEECTEGATCATGC TTAAACCCTETGCATCCT

INC, Nature 409, 860-92 (2001)

TGATCATGCTTAAACCOTGTGCATCCT

ACTGE. ..

ACTE.

STS
Mapped Genome
Scaffolds: |
I I O G e
Scaffold: | | | \
g t
Read pair (mates) Gap (mean & std. dev. Known)
KANE; e Consensus
—* — ____
= & == Reads(of several haplotypes)

® SNPs
== BAC Fragments

J. C. Venter et al., Science 291, 1304
-1351 (2001)
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cDNA projects

e ST project
e J. Craig Venter (USA)D ScER(T
» dbEST(NCBI)D#fET TIXERASIEI L
) T Ko
e Full length project
e H-Inv
« FANTOM




Human Full-Length cDNA Annotation
Invitational (http://hinv.jp)

‘EFEERDNAT O VMEAR(FLI)TARIGHAZ)—F35aL 03 % FL
TLVf=(eg., Nature Genetics 36, 40 - 45, 2004),
H-Invitational( &%~ 35V>) 20024E8H25H-9A3H

397 Full Length cDNA Japan / Kazusa DNA Research Institute

22,047 Full Length cDNA Japan / Helix Research Institute, Inc.

15,600 Mammalian Gene Collection (NCIUNIH. 7 A U 1)

56,419 Total

‘£ +5E2 EcDNAIZEREMRNAD F—4%MZ T, 2ABILT=, (2006)
« IRETH,. BERT AR I-RENATEE
. (eg., AS subDB, H-DBAS, http://hinv.jp/h-dbas/) 3



FANTOM

http://www.osc.riken.jp/contents/fantom/

FANTOMIZL. BIEFEHAEFROR DRI YA/IARTAT
JAVzHOCIREINTE=EEEDNADT7 /T— 3 %
HHEL-EREHEI)—2 T LA

2000 CfgREn., 200712 AR 7T ZMEZ15HE.
SR IXE NS S HhE TO1HEE

FANTOM 7T—AA~R—X http://fantom.gsc.riken.jp/
7Ry —IL
 Genome Browser

 EdgeExpressDB: #l|{HIB R SERFOTOE—2—IF
HEDFEEZTRT

« SwissRegulation: EF—7E DI S EHT
T2 RCDNA YO—2 1\ %

I



http://fantom.gsc.riken.jp/

ENCODE (Encyclopedia of DNA Elements) project (1),
http://www.genome.gov/ENCODE/

e launched by the National Human Genome Research
Institute (NHGRI) in 2003

» goal: defining the functional elements in the human
genome (protein, RNA, regulatory elements, etc.)

* Pilot phase: Nature 447, 799-816 (2007)

 Focusing on 1% (44 regions) of the human genome
— pervasive transcription of genome

— transcription start sites (regulatory sequences,
chromatin accessibility and histone modification)

- chromatin structure; relation with DNA repication,
transcriptional regulation

— evolutionary insights concerning the functional
landscape of the human genome

10



ENCODE (Encyclopedia of DNA Elements) project (2),
http://www.genome.gov/ENCODE/

 Two expansion (since 2007) to

* the whole human genome
 model organism ENCODE (modENCODE)

- comprehensive annotation ot the functional elements in
 the C. elegans and D. melanogaster genomes
 Browsers

- http://genome.ucsc.edu/ENCODE/
- http://www.sanger.ac.uk/PostGenomics/encode/

e Selected ENCODE Publications

 Nucleic Acids Res. 2010 Jan;38:D620-5.
e Nature. 2007 Jun 14;447(7146):799-816.
« ENCODE Special Issue. Genome Research, 2007

11


http://genome.ucsc.edu/ENCODE/
http://www.sanger.ac.uk/PostGenomics/encode/

HapMap Homepage Haphap: Data u
c O hapmap.nchinlm.nib.gowvindex htmlen a p a p p rO e C

International HapMap Proje

ome | About the Pro | Data | Publicat | Tutarial

$37 | English | Francais | BA58 | Yaruba

The International HapMap Project is a partnership of scientists and funding agencies from Canada, China, Japan, Nigeria, the United Kingdom and the United States to develop a public resource that will help
researchers find genes associated with human disease and response to pharmaceuticals. See "About the International HapMap Project” for more information.

Project Information

About the Project
HapMap Publications

« 2010-08-12: HapMap Public Release #28

Gienotypes and frequency data in haprmap format are now available for data in merged Haphap phases HIH releaze #28 (MCBI build 36, dbSMP b126).
Data iz available for bulk download and alzo available for browsing. Click here to read the latest release notes.

HapMap Tutorial
HapMap Mailing List
HapMap Project Participants + 2010-05-22: HapMap3 Public Release #3

Gienotypes and frequency data in haprmap format are now available for data in Haphap phase 3 releaze #3 (MCEBI build 36, dbSNP b126). Data is available

Project Data for bulk download and alzo available for browsing. Click here to read the latest release notes.

HapMap Genome Browser release #28 ( Phases + 2010-05-22: HapMap3 CNV Genotypes
1, 2 & 3 - merged genotypes & frequencies )

HapMap3 Genome Browser release #3 ( Phase 3 -
genotypes & frequencies ) .

Ciopy Mumber Wariation genotypes for Haphdap phaze samples are available for bulk download.

2009-12-10: Gorrected HapMap3 phased haplotypes available for chromozsome X
HapMap Genome Browser release #27 ( Phase 1,
2 & 3 - merged genotypes & frequencies ) Phazed haplotypes for conzensus Haphap3 releaze 2 data for chromosome ¥ has been corrected and the new data are now available for bulk

download. Sorry for any inconvenience this might have caused.
HapMap3 Genome Browser release #2 ( Phase 3 -

genotypes, frequencies & LD ) & 2009-12-02: HapMap3 phased haplotypes available for chromosome X
;azphliﬁ dGaEtr;Dagle.:lElmwser release#24 ( Phase 1 Phased haplotypes for consensus Haphiap3 release 2 data has been phased for chromosome ¥ and are now available for bulk download. [Update: The

downloading was dizabled because several users have found that there are repeating data in zome of the chri phasing data files. The data source is
being contacted and the downloading will be ensbled as z0on as the problem is cleared.]

GWAs Karyogram
HapMart * 2009-11-13: Short downtime for hardware maintenance

RS There will be 3 20-minute dowrtime for Hapraap site on Mov, 23, 2009 between 530 arm — 200 am (EST). Sorry for any incorvenience. [Update:
Bulk Data Download Maintenance completed.]

Data Freezes for Publication

EMCODE Project

Guidelines For Data Use MCBI servers will undergo maintenance beginning Movember 13 at 3:00 p.m. to November 14 at 8:00 p.m. (EST). Therefore. some NCBI services
may be intermittently slow or inaccessible. Please contact NCBI with concerns: info at nchi.nlm.nih.gov. [Update: NCB| Scheduled maintenance

Useful Links compleleted.]

TSC SNP Downloads * 2005-11-03: Databage maintenance notice
HapMap Samples at Coriell Institute
HapMap Project Press Release

NHGRI HapMap Page
NCBI Variation Database (dbSNP) ® 2005-04-02: HapMap3 CGEL files available

s 2000-11-05%: NCBI Echeduled maintenance

HapMap is scheduled to have a database maintenance from 5:00pm 11/06/2009 - 8:00am 11/09/2009 EST. The site will be inaccessible during the
maintainence. Sorry for the inconvenience. [Update: Database maintenance compleleted.]

Japanese SNP Database (JSMP) Raw signal intensity data from HapMap3 genotypes on the Genome-Wide Human SNP Array 6.0 are now available for bulk download.

® 2005-02-05: HapMap3 Phased Haplotypes available

I =i




ik e B, MEF

Baylor College of Medicine (USA) Johns Hopkins School of Medicine (USA) Chinese Academy of Sciences

Beijing Genomics Institute (China) McGill University & Génome Québec Innovation Centre {Canada) Chinese Ministry of Science and Technology
Beijing Mormal University (China) FarAllele BioScience (USA) Delores Dore Eccles Foundation

Broad Institute of Harvard and MIT {USA) Perlegen Sciences (USA) Genome Canada

Center for Statistical Genetics, University of Michigan (USA) IE{LZ2HZ0FR (Japan) Génome Québec

Chinese Mational Human Genome Center at Beijing (China)  The Chinese University of Hong Kong (China) Hong Kong Innovation and Technology
Chinese Mational Human Genome Center at Shanghai The University of Hong Kong (China) Commission

(China) University of California, San Francisco (USA) MERRSE

Cold Spring Harbor Laboratory (USA) University of Ibadan (Migeria) Matural Science Foundation of China
Eubios Ethics Institute (Japan) University of Oxford (LK) The SMP Consortium

EEEREF S (Japan) University of Oxford / Wellcome Trust Centre for Human Genetics U.S. MNational Institutes of Health (NIH)
Hong Kong University of Science and Technology (China) (LK) University Grants Committee of Hong Kong
Howard University (USA) BHEA S (Japan) Wellcome Trust

lNumina (USA) University of Utah (USA) WM. Keck Foundation

Washington University, St. Louis (USA)
Wellcome Trust Sanger Institute (UK)

Home | O 22T | 575 | 228% | Tutorial
CD 7Y AT RERT DA T hapmap-help@ncbinlm nih govE THEFBLE T
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HapMap 4%
http://hapmap.ncbi.nim.nih.gov/
« MIES N T LN Bproject TH %,
o =37 (2010- 08— 8) : phase Ill. release 28
e “phase” EWSEIZERE
» phases | Il lll vs. phased haplotype

o« [, _]ft ~KDLDE FDEMBEZEREAZBRS A
[Z L 7=,

CF—ADATYO— K, BEV,

« ZAZREHT B, #HRRBZTTIVYRRE X
U\‘/—)l/ﬁj‘éwebl-_ L/j:/:E AN L/T L\é
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LT AR

T-O Hﬂ#lh\ 4
BEEESNT . L

28 [ Z B E
449, 851

e« Phase |/ Il 45

1.

HapMap®D B+ 74
270{@{KIZDUNT. &7/

#93.6M{EDSNPsHREALEL T Eh

L\T_'U'/7)l/':30)é§§1_“i1OM
T YT DEREERDIE

EEOE: E=] E1K?F*€EE'G%7‘:(Nature

-861, 2007),

e Phase lITIE., 7B ZMA -511184{EA T

e $¥91.6M{EMDSNPsEAALELY
« ENCODEMEEIDEISIRTE .

e #91.6K

e 1T\ TRTZEEDE

BT CNP4EL

DFEIE.

1.

RIERET DB AE

%~ L71=(Nature 467, 52-58, 2010),
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CEU Utah residents with Northern and Western European 180 165
ancestry from the CEPH collection

Chinese in Metropolitan Denver, Colorado

Japanese 1n Tokyo, Japan

Mexican ancestry in LL.os Angeles, California

Toscans 1n Italy

Total 1301 1184




JUL pROMe o

seosfvrwryy 1000 —‘.r.lJ.r.rJ:)_)..J.r'_J/

&?ﬁ}g)ﬂﬁlﬂ&/ﬁﬁ#mu ZXY., EMEM DO LM A B BN
u [ HGWAS
mPijlot Project

| Piot | Pupose | Coverage Strategy L sk

1-low Assess strategy of sharing data -4 Whole-genome sequencing of 180 Sequencing completed
coverage across samples ‘ samples October 2008
2 _ifiog Assess coverage and platforms 20-B0X Whole-genome sequencing of 2 mather- Sequencing completed
and centers ‘ father-adult child trios October 2008
2 - nene i) [=] [=] ||:|| i ga e-E|.| - . . . Ee e in L EE':.'
3-gene Assess methods for gene-region 50X 1000 gene regions in 900 samples qu nu:m;ﬁn:::umpl t
regions capture June 2009

m\ain Project
+ 2000 samples at 4X
> 1st set: 1101 samples from 12 populations
> 2nd set: 899 samples from 10 populations

A
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JST BIRD

Institute for Bioinformatics Research and Development I te
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algorithm 7)L3") X Ls

e (L7 ILOYX LElF

e (B3, 7, 1, 9, 4% RFIBICHUIE Z &L,
o KZEZ D ELRL, PNIETES, (A
e 1 EA—RIZTHBLHEAIZTIEL?
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algorithm: i X2 z 145l

e (53, 7, 1,9, 452 FIBIH UL Z &,

o [HET1 EARAEH]

1. EMBIEIZNEH. AmemBHET S
2NnEBEN+HT1HBBEZLER

3. AEDIFINAREFTNIETEWNNIAIEE

4 n=1mn=m—1FETEYIRT, (K——ZXEIAlH)
5.£5—E. n=1Hhbn=m—2F YR T,

6. FEE#E/E(D)EMm—2EEYIRT,
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JYXLIZTENIL,
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AHME
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e C/C++
» Java: http://java.sun.com/

.NET: http://www.microsoft.com/NET/
- C#

* Visural Basic .NET

Perl: http://www.perl.com/

PHP: http://www.php.net/

Python: http://www.python.org/
Rubby: http://www.ruby-lang.org/ja/
RE&&: http://www.r-project.org/
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e B0 TIL—FUODES,

o IATI)—FDEDITEMTHEEELZL, EDTOT S
LDERERETR D,

« H E’JtLﬁEd)Eé%ﬁﬂ |&r9 5 hEhihE,
o ({5])PerlE3ED

e PerlSz8— &@7477')——>CPAN
- http://www.cpan.org/

o A

TOB/WERDTOT T L%, DT
I TEDLDIIT, —DATFTEDHT=HD,

EIEERD T AT 5')-—>BioPerl

- Www.bioperl.org/
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http://www.cpan.org/

[) BioPerla.. >\ [ # & BB, » '\ [ BUGJA - . x '\ [) BEREL—)b.. » RE BioPerl X RE hetalling ..~

C' O www.ocpanorg ﬁ X

C PéN Comprehensive Perl Archive Network

2010-08-30 online since 1895-10-28
7654 ME 228 mirrors
2402 authors 18441 modules

Wizlcome to CPAMN Here vou will find All Things Perl.

Searching

- ¢ Perl core documentation [perldoc.perlorg Jon Allen)
BrOWSIHg Perl core and CPAMN modules documentation (Randy Kohes)
e CPAMN modules, distributions, and authors (search.cpanorg)

-

Ferl modules

Ferl scripts
Perl hinary distributions (" ports”) FAQ etc

Ferl source code
Ferl recent arrivals
recent Perl modules
CEAM sites list
CPAMN sites map

CPAN Freguenthy Asked Questions
Farl FAL

Fearl Mailing Lists

Ferl Bookmarks

LI B B B B BN N

L B

“ours Eclectically, The Seli-Appointed Master Librarian (00K of the CPARN
Jarkko Hetaniemi cpan@perloreg [Dizclaimer] 2001-04-01

virre XHTRMLD wviews CPAMN master site hosted by

=l




www.bioperl.org/

2PoPaN -G« [ GPAN “ 0 [ BioPerle. o [ HE B < ) [ BUGJA- . < [ BN L. < ¥ BioPerl g Ihetalling ..~
C' O wwwhbioperarg/wiki/ Main_Page kA
@ Loein & create account -
page discu ssion wigw SOUFCE history
Main Page

Welcome to BioFerl, 3 community effort to produce Perl code which iz uzeful in biology.

For more backzround on the BioPer| project pleaze see the History of BioFPerl.

BioPerl

SioPari iz cistributad vnder the Parf Artistic License. For mora information. see licansing SioParl

main linkz
m Main Page Installation Documentation Support 0|B|F News
m Getting Started BioPer| h 4 to GitHub
» Downloads m Linux s API Docs and BioFerl = FALC " BIorErinas moved to tarnd
o Installation Windows S IRG - #bioparl @ = OBJF Google Summer of CGode Accepted Students
" m :
m Recent changes = # OBF in Google Surmmer of Sode
u Random page = Mac OSX 0 [HERTE b olpEiE L = BioPerl at GMOD Mesting 2010
eearch = Ubuntu Server = Scoraphook = Mailing lists = Sanzer FASTE format and the Solexalumina
= FreeBSD = The (in)farmous = Search mail list variants
I s Fedora Deobfuscatar archives & m BioPer| interview in latest FLOSE Weekly
s BioPerl Media m BioFer| care 15.1 PP available
documentation options ® Firzt 1.6.1 alphaz of BioPerl-Run, BioPerl-0DE,
® Guick Start BioPer [-Metwork
B FAQ Developers How Do 1.7 BioPerl-relatad = BioPerl 15.1 released
m HOWTOs Distributions ® Releaze 156 of BioPerl-run, BioPerl-db, BioPerl-
m APl Docs
s sing Git s learn Per? = Core netwark
® Socrapbook
= BioPerl Tutorial = Advanced » _find a nice, readshle = BioS0L adaptars =ee aleo our news page, and twitter &,




EMBEHRDS4T5")
TN EEE

BioPHP

* http://www.biophp.org/
BioRuby
 http://bioruby.org/
BioJava

* http://www.biojava.org/
BioPython

e http://biopython.org/
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Webt—ERX (= 7H—EX)

e Web> — /L vs. WebPh—E X
* Web™ —/LIX ANBRFTATIL IR CH#ET 5
e WebVr—E R I7 0 77 AN AN L, BET S

» EWEHR TR A,

XL AWebHP—E A

API (application programming interface, 7

7 ) BT LR OB AE 2 MM 3 5 72 6 O T

{5)
~ SOAP
~ REST

- I DT H E<FIH SN TVD

N/
®* amazon, % 9E




I m Bl A Veb Y — E X
e EBI

- http://www. ebi. ac. uk/Tools/webservices/
- REETCIIH LD, TER~==2 T IV RE
I e JST BIRD & DDBJ Web API for Biology (WABI)
- http://xml. nig. ac. jp/index_jp. html
- HARGELHFEDOT A "D 5,
e H-InvDB
- http://hinv. jp/hinv/hws/doc/index_jp. html
e VarySysDB
— http://hinv. jp/hinv/hws/varysysdb/doc/index_ja.
html
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file:///F:/Lecture/Projects.odp
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e IITO—F-XFa—k
s T—ARK RUIYEIEA2TIBEAE
o 7/ LEHRETRLEYT—2-TJ4—< vk

e /\—X(parse). /\—Y(parser)
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TXANI7AIL:
B EMBIELERITI—R
- [CR(Carriage Return : T5E1E /%)
» [LFJ(Line Feed : 2&4T)

RBRATSAR->TLYIR - ERITEMNTESLIIZ2D
> T=Oh kR

e LF: UNIXZDI AT L, Linux. Mac OS X7 &,

« CR+LF: OS/2. Microsoft WindowsZ%i &

e« CR: Mac OS(/\—3> 9% T)
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TXARI7AIL: ]
ENEMBIEWNWFI—F (BAREE

o Shift-JIS:Windows*¥°MacOS (93

FELTERASNTET-

ET) DAERT—

o FMLIEIWindowsHXp LLRI&VistaLABE TIE AL VSR

DI TEITS
« EUC-JP:Unix2 M AHB=

7’-..
- O

« UTF-7/ UTF-8: BEfEbnEL-EE#—%

ISNTS

LRI TENEFNTE vRESE YMEIE
% . Linux® 1distribution Tdp AFedoralZUTF-8%

&M

&R KR a— )L COERFE 7%
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BHEXEI—R

XFa—KF4 =Bk
BHFEEEXFZET. ThitDEARHLEXFIa—F, (EHODXFI—FTH, B
ANSI FEADXFIA—KRIZZDANSIXFEOA—RER—X[IZLTWBAEDNIFEAET
BB, ASCIIO—KRELFEIEN S
MS-DOSD BN ILLEHLNTINVAXFI—, i ZEFXFI—rELT, [JISO—
ORISR IZZERIERED (O TRLI=L®) FFIHAL T, ANSIXFEREFIETLNVADT
O IENS, PCIRECIE—BNA B AREXFa—FK
UNIXIREB CIEEHONTWVAAAREXFI—K, P INISEIXEL B A ETANSI
XFEEFXFEEFESE TS ) ‘
~ ANSIXFOA—hEEFXFA—RE (TR =T =5 VR | EREND AR
JISO—F XFU—TUATHUYBRAGHALOHFESE TN D, (REALEDIFZE . 12— vk
BFA—ILOZ2—X (L. COXFI—FTEZEIND
R PO XFZ16bitt LLIE32bitDEE KD XFI—FTHEHIZHRIT=HIZAF
Unicod LNf=XFaA—F, XFDEHFICLLITI—FRA—FELTLADT, JOJ 3L
nIcode MBIV TF LK, OSPT T —Lav OREBa—RELTEHON B EMNZLY, =
FLRDUTF-16ERIEICFEHONSIGEEHZLY
UnicodeZR—XIZLT. EEIZT7AILIZELIZY . BIEZXTOEED /N T
—BDMARFHEEERELI=ED ., UTF-8EMNUTF-167%2EMPH S, UTF-16TIE.
INARF—F—DEBWNZEY UL ZoTaT7oRKEEVT - T T4T7UBH
HEDEWIHD

EUC

UTF

http://www.atmarkit.co.jp/fwin2k/win2ktips/395codeconv/codeconv.html
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7?':\:X ~NI7AIL:
ENERMBIENXXFa—F(FED)
« FFRDRN
« #JHA: American National Standards Institute(ANSI) =
EBDTILIFARYNERTZERIHTHED,
« —BHI:BZEETENTNICHIGLTU =R,
s &I :H—HAETEEEICKICTESI—F%,
« EREFERICFRLT
o NAW<—-->/XYa2 OSETIZAILZEDPYRYT S
- BETEBINGWMGEIR. EX R
e FKYILTIVO—REZEE,

« FIXERAETHBMYINEFES,
- J7AMIBIEEENL2N\M X FEFEHLLENEIITEE,
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Style sheet
JTTRDEK:

. TAVEOBEOXFENOKREE, £, TRIOIE. B
. XENDREAICHTHEMEVEFLDICLI. X
EDMABZNDE

HTMLXZIZR ML — = E RT3
« CSSELVSEEEHR
« EHDOR—CDREZEH—THENTES,
HTMLXEMN LA 7O MEHREE Z 7 B
HTMLX ZE DR EMGEENIBELT L5,
XMLXZDB AL XSLEWLWSEEEFEA,
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 f5) GFF
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KRGZEIND7AMILITA—< VY
FASTA (format, file)

>seq 1
CTCCATAATCAT
>seq 2
CTCCATAATTCAT

>seq 1
CTCCATAAT-CAT
>seq 2
CTCCATAATTCAT

&R KR a— )L COERFE 7%



2 357
p0Sjy 1
pOSp 1

Q0L

-

PHYLIP (format, file)

CTCCATAAT-
CTACATAATA

TCACTATTGT
TGACTATTTG

GTCTTTTTCT
GTCCAAGGAT

TCCTAGAGAG
AATTACAAAA

CACAGCTTGT
AACAATGTTA

GAAACATAGT
GAAATCT-GT

CTGTACATTC
CTATTGTTTC

TAACTAT
TAACTTT

CATCACTATA
CTTCAATAAC

ATCCACTGTA
ACATTCTTTA

TCCTATATAA
T-—-—-ATATAA

CGTCATCCAT
CAGAATGTAA

ACAGTAATC-
AAAATATTAC

GATGATTGAC
GACGATTGAC

A-GTGATTCT
AAGTGCTTTT

& B — N )L COER I %

CACAATTAAC
CTAAATGATC

TGCACGTCAC
———ACAGTAT

GCAA---CTC
GTAGAAGCTC

CAAAGGTAAG
GTAATTTCAA

—ATGATGAGT
TATGATGAGC

CTGGACGCCA
CCGGAAGCCA

—-——-TAACATC
CCATGAAATC

GAATTCTAAA
GAAATTTCAA

AAAAGTGCGT

ACTAGGGCAG

ATAACAAGAG

C-——-AGTTCT
CTTGAGTTTT

AACT-GTGTC
AATTTGTGTC

AATCCACT-T
AATCCGATCT

CT-TTATGTG
TTATTATTTG

BT F7AILTA—T Y

TAATTTTTAA

CGCTGTGACT

GGTTGTGACT

GTGGTTTGTC

GAATAAGGAA
AAAACGCTGA

GCCCCAATCC
GCCCCTATCC

CTGATCGTTA
CTGAATATTT

CACTCTTTAC
AATAATTTAC

58



KRERIGEHNT7AILITAH— Yk
(Clustal W) ALN (format, file)

CLUSTAL W (1.83) multiple sequence alignment

Seq 03 CTACATAATACTGCAATAAGCTAAATGATCGAAATTTCAA
CU329672-1 CTACATAATACTTCAATAACCTAAATGATCGAAATTTCAA

R AR e A b b b b i i b i S i b i b A S b i A b b i i G i i i i d b i i G i G

A B a— )L COER R T 59



) LB T —2 D IA—<T Uk

B —Fp 5l toalignmentfg 5]  BED format
DI~ ERIIDXF o po ot

| format
FX5ZF o Dalignment GEF format
1'%\ GTF format
o/7 ) LTBIZ [ZDNAR RS MAF format
NK.45/J LEEESE BAM format
NAFImELZ A e WG lomat
T+ —Tvhk bigWig format

Microarray format
Chain format

Net format

Axt format

.2bit format

.nib format

£ BRI a— N LCOESRH
GenePred table format



GFF (v3) format

##gff-version 3
##sequence-region ctgl23 1 1497228

ctgl23 . gene 1000 9000 . + . ID=genel;Name=EDEN
ctgl23 . TF bind 1000 1012 + ID=tfbsl;Parent=genel
ctgl23 . mRNA 1050 9000 + ID=mRNAl; Parent=genel;Name=EDEN. 1
ctgl23 . mRNA 1050 9000 + ID=mRNAZ; Parent=genel; Name=EDEN. 2
ctgl23 . mRNA 1300 9000 + ID=mRNA3; Parent=genel; Name=EDEN. 3
ctgl23 . exon 1300 1500 + ID=exonl; Parent=mRNA3
ctgl23 . exon 1050 1500 + ID=exon2; Parent=mRNA1l, mRNA2
ctgl23 . exon 3000 3902 + ID=exon3; Parent=mRNA1l, mRNA3
ctgl?23 . exon 5000 5500 + ID=exon4;Parent=mRNA1l, mRNAZ, mRNA3
ctgl23 . exon 7000 9000 = ID=exonb5; Parent=mRNA1l, mRNAZ, mRNA3
ctgl23 . CDS 1201 1500 + O ID=cdsl; Parent=mRNAIl; Name=edenpr.l
ctgl23 . CDS 3000 3902 + 0 ID=cdsl;Parent=mRNAl;Name=edenpr.l
1:seqid
2:source
3:type 4:start 5:end 6:score
/:strand

8: frame
AR K 9:attributes 61



parse(/\—X . ¥ HEHT)

o FRFETIIEXNRBITIIFOAENETOTTLNDX

/fa)l

ELEDHIERED2DDER R ZEIET S

05[9

ZHOIZKIThIZThIZIEIZHIZHh EUALYS

« REICIEXEREICIXEEND,
« BEICEZE. BICEIFARERINND,

° %‘h

g, EIZIEFHEREAALS,

o EREICIEYg. FEICHEER. FEHAL VD,
o EREICIZZP. EICIFZZH., BAULAS,
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parse(/\—X . ¥ HEHT)

o FRFETIIEXNRBITIIFOAENETOTTLNDX
SEDIELEDHIERED2DDER D EIET .

« XML77AILTIXL, parserzt LT, T X5
FIREHITEIZEYAD ’Cﬁ#%ﬂfé‘é

e INAXA A TAITAOARTIL:

e BLASTH#ERIGEERDEETHA=OIZEIN=-T74
L
s FAMBHT-->ROWE(TOTSLTI)
¢ LD DSATIVELTAREINTILNS
- BioPerlCBLAST#%parsed 55147751
- http://www.bioperl.org/wiki/Parsing BLAST HSPs

& R o — )L COE RS 3% 63




<Hsp_hit-frame>0</Hsp_hit-frame>
<Hsp_identity>103</Hsp_identity>
<Hsp_ positive>170</Hsp_positive>
<Hsp_ gaps>21</Hsp_gaps>
<Hsp_align-len>333</Hsp_align-len>

<Hsp_qseq>QARRLYVGNIPFGITEEAMMDFFNAQMRLGGLTQAPGNPVLAVQINQDKNFAFLEFR
SVDETTQAMAFDGIIFQGQSLKIRRPHDYQPLP---
GMSENPSVYVPGVVSTVVPDSAHKLFIGGLPNYLNDDQVKELLTSFGPLKAFNLVKDSATGLSKGY
AFCEYVDINVTDQAIAGLNGMQLGDKKLLVQRASVGAKNATLVSPPSTINQTPVTLQVPGLMSSQV
QMGGH--
PTEVLCLMNMVLPEELLDDEEYEEIVEDVRDECSKYGLVKSIEIPRPVDGVEVPGCGKIFVEFTSVF
DCQKAMQGLTGRKFANRVVVTKYCDPDSYHRRDF</Hsp gseqg>

<Hsp_ hseq>HAVRLYLGNLPDNVDKDHLHNYIRQQMESHGAVLDPGDPVIQVQLQPGQKYCFVQF
RSIEETEAALQIDTINYQGKPLKFKRVKDYEISPRIEGEREVPKIQ--------
PKEPAQKLFVCGLAPDTDNDALANILSEYGNLKSLNVVRD-
IKNVCKGFAFCEFETDLETQNCVNGLNNKVIGGRLLQVK------
KNAQLPTPTQDYIIDTITLGEQSAFEAKLQQINQMKVSSVVVINNAVRIKNIEDDYEYNFIVKDLKKEI
EKIGRLISMVVPRKKDGY S-
EGIGKVFVEFENEQFAKIAIILLQNKKYDGREIDIAFYDPRLYADKQY</Hsp _hseg>
<Hsp_midline> ARLY+GN+P + +++++ QM G PG+PV+VQ+ + + F++FRS++ET A+ DI

+QG+ LK+R DY+ P G EP+ + AKLF+ GL ++D + +L+ +G LK+ N+V+D + KG+AFCE+

T +GLN +G+LV+ KNAL+P +TL +++Q +V++NV ++DDEY IV+D++ E K
G+S++PR DG GGK+FVEF+ +A+ L +K+ R+ +DP Y + +</Hsp_midline>

</Hsp>

</Hit_hsps>

</Hit>
<Hit>

SRR a— L COER 3% 64



Database: All non-redundant GenBank CDS
translations+PDB+SwissProt+PIR+PRF excluding environmental samples
from WGS projects

11,974,163 sequences; 4,087,290,020 total letters
Query= gi|6005926|ref|NP _009210.1| splicing factor UZAF 65 kDa subunit
isoform a [Homo sapiens] >gi|194216066|ref|XP 001496159.2| PREDICTED:
similar to Splicing factor U2AF 65 kDa subunit (U2 auxiliary factor 65
kDa subunit) (U2 snRNP auxiliary factor large subunit) (hUZ2AF (65))
[Equus caballus] >gi|267188|sp|P26368.4|U2AF2 HUMAN RecName:
Full=Splicing factor U2AF 65 kDa subunit; AltName: Full=U2 auxiliary
factor 65 kDa subunit; Short=hU2AF (65); Short=hU2AF65; AltName:
Full=U2 snRNP auxiliary factor large subunit >gi|37545|emb|CAA45409.1|
splicing factor U2AF [Homo sapiens]

Length=475

Score
Sequences producing significant alignments: (Bits)
ref |XP 001459639.1| hypothetical protein [Paramecium tetraure... 156
ref|XP 001457804.1| hypothetical protein [Paramecium tetraure... 151
ref |XP 001454069.1| hypothetical protein [Paramecium tetraure... 149

At BR7 v— VL COE R FE

Value
3e-38

le-36
4e-30

65



= NCEI Bla..

-

C N O blastnckinlmnihgow Blast ool
Text XML ASH.A  Hit Tabletexd) Hit Table(csw | ASHA ASHA
ref[NP_009210.1] (475 letters)
Query ID gil6005926 | ref|MP 009210,1] Database Mame nr
Descrptdon :plicing factar UZAF 65 kDa subunit isoform a [Homo Descripton All non-redundant GenBank C0S
zapiens] >gi|194 216066 |ref|P_001496159,.2| PREDICTED: translations+PDE+SwissProt+PIR4+PRF excluding
zirmilar to Splicing factor U2AF 65 kDa subunit (U2 auxiliary environmental samples fram WGES projecs

factor 65 kDa subunit) (U2 =nRMP auxiliary factar large Progrann BLASTP 2.2.24+4+ B Citation
subunit) (hU2AF(ES]] [Equus caballus]
>gi| 267188 |sp| P26 368, 4 |UZAFZ_HUMAN Rechame:
Full=Splicing factar U2AF €5 kDa subunit; AlkNarme: Full=02
auxiliary factor 65 kDa subunit: Shot=hUZAF(&5];
Shor=hUZAF&S; AltMarme: Full=UZ snRMP auxiliary factor
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r@als & 8|0 oS (B 0 Q[ B e |4

& pack 2 JUJUniq T Naviw = 0| [J] application.java 2

J e M= B %J]ava =

- ackage net.sourceforge.squirrel_sgl.client; s |d 5 L o=
&2 Q s ‘ L \J}.IF:CTOD(g):ﬁniSh i18n(] 984 ) @ % R e X
- 124 Squirrel-SQL-Client ] #import java.awt AW TEvent:] i
v @ sre Jr:kaei‘ines the APlto do callbacks on the application. b = import declarations
= ff net.sourceforge. squirrel_s * - Q Application
o * @author =4 HREF="mailto:colbell@users sourceforge.net"= Colin Bell=/a= c o
[J] application.java #* @author Lynn Pye & Application()
[J] ApplicationArgurments. jz */ ¥ @ .. startupl)

class Application implements |Application b Q new EventQueuel) 1.}

[ a new PropertyChangelistener() {...

[J] DurnrmysppPlugin.java

[J] AleTransformer. java = Logger for this class.

I

I

[

I

b [J] FontinfoStore. java private static ILogger s_fog: @ . shutdown()
3

3

3

3

I

[ 1xpplication java £ Internationalized strings for this class, # ® .. savehpplicationState()
= private static final StringManager s_strhngMgr =

: . L GlobalPref
StringManagerFactory.getStingManager(Application.class); | saveGlobalPreferences(]

m Main. jawva

m Squirreltppender.java m closeQutputStreamsl)

private SquirrelPreferences prefs;

SquirrelLoggerFactorgja . - . m sawvedliases()
@ private SQLDriverManager _drivertgr;
1] wersion java private DataCache cache; B saveDrivers(]
ILEMStrings. properties private ActionCollection _actions; m closeallviewers()
& update_feature zip #=+ applications main frame. m closeallSessions()
8 net.sourceforge. squirrel_= i private MainFrame _mainFrarme:; @ .. getPluginManager()
8 net.sourceforge. squirrel = s Object to manage m #j @ . getWindowManager()
1 net.sourceforge. squirrel = private PluginManager _plugintManager; @ .. gettctionCollection()
£ net.sourceforge. squirrel_s private final DurmnmyappPlugin _durmmyPlugin = new DurnmiyAppPlugind; ® ~ getSQLDriverManager()
£ net sourceforge squirrel_s @ .. gethataCachel)
rivate SquirrelResources _resources;
2 net sourceforge squirrel_s P q - @ . getDurmmyappPlugin()
1 net sourceforge squirrel_s =+ Thread pool for long running tasks, *f @ . getResourcesl()
£ net sourceforge squirrel_s private final TaskThreadPool _threadPool = new TaskThreadPool(); o getMessageHandler(]
1 net sourceforge. squirrel_s == This object manages the open sessions *f @ .. getSquirrelPreferences()
1 net.sourceforge. squirrel_s | €] @ . getMainFramel()
net.sourceforge. squirrel_= @ . getSessionManager()
& - @ Javadnc] =) Console] :‘=::> & =

8 net.sourceforge. squirrel_= @ .. showErrorDialog(String)

0 errars, 2 warnings, 0 infos

8 net.sourceforge. squirrel_= @ .. showErrorDialog(Throwable)

Description 4 | Resource

8 net.sourceforge. squirrel = @ . showErrorDialoglString, Throwable)

Warnings iterns)
& Classpath wariable '|RE_LIE' in project 'Squirr Squirrel-SQL-Client P
& Classpath variable '|RE_LIB' in project 'Squirr Squirrel-SQL-Client

1 net.sourceforge. squirrel = @ . getFontinfoStorel)

£ net sourceforge squirrel_s @ .. getThreadPooll)
2 net sourceforge squirrel_s @ getlLoggerFactoryl)
1 net sourceforge squirrel_s @ .. JetSOLEntrwPanelFactanyd)

@ . setSOLEntrwPanelFactory(ISQLERtrP:

1 net.sourceforge. squirrel_s ﬂ @ .. getSOLHistor() ﬂ
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Old Genome: Old Assembly: Mew Genome: Mew Assembly:
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Fae=  Lifting coordinates (Web-based)

c (o

http://genome.ucsc.edu/cgi-
i T bin/nhgLiftOver

unavailahble. _ . . _ _
Feb. 2006 1o Mouse, Juby 2007 to achieve a lift from mm3 to mm3.

Original Genome: Original Assembly: Mew Genome: Mew Assembly:
[Human =| [Feb. 2009 (GRCh37/hg19) =] [Human =] [Mar_ 2006 (NCBI36/hg18) =]
Minimum ratio of bases that must remanp: 0.95

hinimum chain size in target:
binimum hit size in guery:

Allows multiple output regions:

1

bAin ratio of alignment blocksfexons that must map:

If thickStart/thickEnd is not mapped, use the closest mapped base: [T

For descriptions of the supported data formats, see the bottom of this page.

Data Format IF"DsitiDn vI

Faste in data:

Submit

1

Clear

Or upload data from a file:
ISR | BREn T E A Submit Filel




Lifting coordinates (command-line)
http://hgdownload.cse.ucsc.edu/downloads.html

-l genome build ziterg...  « -,L. UZEC Genome Bro.. « . ICEC Genome Bro... . Lift Genome Annota.. = -,L. genomeucss edufce.. -,L. genomeucsc edudftr.

C' O hgdownload.cee ucscedu/ downloads btml ﬁ

Source Downloads

The Genome Browser, Blat, and liftQver source are freely downloadable for academic, noncommercial, and personal use. For information on commercial
licensing, see the Genome Erowser and Elat licensing requirements.

o LUCSC Genome Browser source download. Follow

ctions on our wehsite to build and install the source. The source tres can also be
obtained wvia Git.

® hocentral datab
LiftOwver tool

download sections. A web—based version of LiftQOwver is available for use here

ables for mirroring the Genome Browser,

L]

owrloadable Linux and MacOSX binary executables). The overchain iftOver conversion files are located in the individual assembly

Dther executable hinary utilities.

Elat source download. Look for the S&iSrc#*zip file with the most recent date.

Elat executables download . Binaries are sorted by platform.

. & &= @

Elat documentation

hedownload cze uosc edufadmindexe LI

BT a— )L COER R 86
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fEATY— L HE2
« D FEYFMWIHY—ILEE (by Dr. Atsushi Isoai)
http://www.yK.rim.or.jp/~aisoai/molbio-j.html
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» N FH{EEA1% (by Dr.Joe Felsenstein)

ihttp://evolution.genetics.washington.edu/phylip/software.htmI

= cC ® em:lIutil:un.genetics.washingtl:un.edufphylipf'suftware bl o7 W
neEw progratns, =0 their authors are begged to \please!) use the submission form instead.
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EBI toolbox
http://www.ebi.ac.uk/Tools/

Advanced Search

EMBL-EBI ::' sEaBa.F& All Databases ~|| Enter Text Here Go Reset @ Giveus

Databases | Tools | EBI Groups | Training | Industry | About Us | Help Site Index

= Tools Home EBl > Tools

" Tools AZ Toolbox at the EBI

= |0 Mapping

« Literature The European Biocinformatics Institute (EBI) toolbox area provides a comprehensive

range of tools for the field of bioinformatics. These are subdivided into categories in the

= Microarray Analysis ;
left menu for convenience.

« Protein Functional

Analysis We have developed a large number of very useful bioinformatics tools.
« Proteomic Services
© Sequence Analysis

= Similarity & Homology « Similarity & Homology - the BLAST or FASTA programs can be used to look for sequence similarity

«: Structural Analysis and infer homology.
¥ « Protein Functional Analysis - [nierProScan can be used to search for motifs in your protein sequencs

A few examples include:

# Tools - Miscellaneous « Proteomic Services NEW - UniProt DAS server allows researchers to show their research results in the
® Web Senvices context of UniProtkB/Swiss-Prot annotation.
« Downloads + Sequence Analysis - Clustal\WW2 a sequence alignment tool.
+ Structural Analysis - MSDfold can be used to query your protein structure and compare it to those in
the Protein Data Bank (PDB).
Web Services Iy + Web Services - provide programmatic access to the various databases and retrieval/analysis services
EBI provides.
Web senvices provide + Tools Miscellaneous - Expression Profiler a set of tools for clustering, analysis and visualisation of

pragrammatic access to gene expression and other genomic data.
e various databases and _|;|
4 | | 3 I
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Haploview: LD plot

_ Haploview 3.2 - sample.ped
File Display Analysis Help key
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X Haploview 3.2 -- sample.ped

File Display Analysis Help ey
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IUsing O singletons and 40 trios from 40 families. Show Excluded Individuals

# Marme Fosition  [ObsHETPredH.. | HWipval| &Ceno (FamTrio
ICR1118a_1 274044 0282 0269 0762 |875 |24
ICR111%a_ 1 274541 |0.267 0257 05938 |95.F7 |37
ICR114z2a_ 1 286593 |03 0285 0518 |100.0 |40
ICR1144a_1 287261  |0.283 0272 (0655 |100.0 |40
ICR11659a_2 299755 (0268 (0241 |0.352 |22.3 (23
ICR1218a_2 224241 (03201 (0284 |0.63  |24.2 (23
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18 IGE2011k_1 412232 (0489|0453 |0.84  |FR.0 |27 0.4583
15 |IGEZ201&a 1 415579 (0251 0422 (0151 (850 |37 0203

FEEEEEEEEEEEEEEEREEE
I

|

HW p-value cutoff: (00010
Min genotype % |75 |
Max # mendel errors: |1 | Select All
Minimum minor allele freq. W

Rescore Markers




Genepop
Genepop on The

GEMEFPOF is a population senetics software package originally developed by Miche! Raymond (Raymond@isem.unir—monip2 i) and Francods
Fousset (Rousset@isem unir—mronto vl at the La boratlore de Genetigue et Ervironment, Montpellier, France. The latest version of Genepop
40) is now available from http//kimura univ—montp? fr/ rousset/Genepop htm. Genepop 4.0 runs under Windows, and can alse be compiled
to run under Unix or Linws It will compile on bMac Q55X machines if vou have the developer tools installed. To complle under Unix or Linws,
open a terminal window and od to the Genepop source directory. Then issus the command:

‘gt+ —DNO_MOIDULES —o Genepop GenepopS.cpp —03°

This latest version is easier to use and has some additional analyses (compared to v3 4) plus the ahility to run in Batch mode.

The weh version is still available for teaching purposes and for those who, for some reason, cannot run the latest version on their local PC or
Mac. Below is the Genepop WWW menu with links to the data input and help pages. For further infermation on the Genepop program and its
weh implementation see the history page.

|0ption ||Statu5 of Web Yersion ||He|p Files |

1 Hardy Weinbere Exact Tests Upgraded to Genepon 4010 (compiled hinary from source code provided by Francois |[Option 1

LTty VieiNuers tagol 1esls Fousset Help

o |inkage Disequilibrium Upgraded to Genepop 4010 (compiled binary from source code provided by Francols |[Ogtion 2
Fousset Help

9 Population Differentiation Upgraded to Genepop 4010 (compiled hinary from source code provided by Francols |[Ogption 3
Fousset Help

4 M estimates Upgraded to Genepop 4010 {compiled binary from source code provided by Francois |[Opotion 4

EE— Fousset Help

0. Basic Information, Fis and gens Upgraded to Genepon 4010 (compiled hinary from source code provided by Francois [Qption 5

diversities Fousset Help

6 Fat & other correlations Upgraded to Genepon 4010 (compiled hinary from source code provided by Francols ([Qption 8
Rousset) Help

7 File Comversion Equivalent to Dos versions 3.4, Includes additional file conversion to ARLEGQUIN Option 7
format. Help

5 Miscellaneous Utilities ggﬁgasifd to Genspop 4010 (compiled hinary from source code provided by Francois aeglttilon g

Additional Help Files

L I

Cata input format

Appendix 1 (null allele estimates, exact tests, markov chain probabilities, test statistics)

Appendix 2 (Multilocus F-statistics)
Appendix 3 (Microsatellite allele sizes, Rgr, and pgr, Robertson and Hill's estimator of Fig, Bootstraps)

Eiblicgraphy

[ i - L '




[ ALEtr—. « [ Genepopon t.. =/ [ Software For .. \\D Software For . = | ISEM - UMR .. »

=

C | O pritch bed uchicago edus/structure htm

Home Software Lab Members Publications Data Contact Information

Structure

The program sirvcicre is 3 free software package for using multi-locus genotype
data to investigate population structure. Its uses include inferring the presence of
distinct populations, assigning individuals to populations, studving hvbrid zones,
identifying migrants and admixed individuals, and estimating population allele
freguencies in situations where many individuals are migrants or admixed. It can be
applied to most of the commonly—used genetic markers, including SMNPE,
microsatellites, RFLFs and AFLFs.

[T T T T T LT T T e

Download Structurs 204,

What to cite: The basic algorithm was described by Pritchard, Stephens &

Donnelly 12000) Extensions to the method were published by Falush, Stephens and
Pritchard (2003) and (2007) and by Hubisz, Falush, Stephens and Pritchard (2000).

Contributors: Daniel Falush, Melissa Hubisz, Matthew Stephens, Jonathan
Fritchard, Peter Donnelly, William Wen, Mike Trienis, Fall Melsted.

Questions and Discussion: We have now started a3 Google Groups forum
devoted to Structure. This replaces the Genetic Software Forum which is no
longer active.

Plotting programs and other resources: CLUMPP and disiruet from Moah
Eosenbkers's lab can automatically sort the cluster labels and produce nice
graphical displays of sirvcivre results. Other plots are produced directly by the
software package itself. A free publicly available cluster has kindly been made
available for running computationally intensive strueiure jobs by CEZU at Cornell.
Havier Didelot’'s program xmfaZstruct converts files in eXtended Multi-Fasta
(XMFA) format into Structure input format.

Sample data sets: available here.

[T T T T T LT T T e

Taita thrush: An example of MCKMC convergence based on the original paper is
shown here,

Some miscellanecus applications: sirucivre has been widely used for
interpreting population structure of humans and other organisms. A selection of
interesting references (mainly applications) is shown below.

Traces of human migrations in Helicobhacter pylor populations. D Falush, T, Wirth,
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ik CLUSTAL W improving the sengitivity of progreszive multiple sequence aliznment through sequence
N weighting, position—specific gap penalties and weight matrix choice.

51 31352(F#7 H :2010/6/8)
BRI ERL MG, B

)L BT H  2009/4/16

link, to gocgle scholar =

@T-Coffee it LY —l
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:'Iﬁk T-Cofiee: & novel method for fast and sccurate multiple sequence alignment.
51 2645(F 27 0 :2010/6/8)  tink to socele scholar 37
R L CMRS , 2B, EBI
=)L EH R 2010/4/24
@MultAlin Hrdy |

BEEICEDTILF I TSAA Y —IL, BEERNSS 25 ) B E L Lo F I T oA A
DB EITHSE (LT, R s )L F T L 7oA X MRS S,

Ik hultiple zequence alignment with hierarchical clustering.
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:‘Iﬁk RUSCLE: multiple sequence aliznment with high accuracy and high throughput.
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http://fasta.bioch.virginia.edu/fasta_www?2
[fasta_list2.shtml

FASTA Sequence Comparison at the U. of Virginia

Ahbout

Getting started

Other FASTA Servers

EMEL-EBI
KEGG {Japan)

References

F&STA
FASTA/FASTY
Statistics
FASTS/FASTF

Software

FASTA w36
Changelog

Do loads
Seguence Libraries
Pevelnper Mailing
15t

Other resources

CHAPS - Convert
HhMz and Profiles
Mear optimal
alignments

FASTHA Exercizes
NCEBI BLAST
server

EMBL-EBI Server

UVa FASTA Server

The FASTA programs find regions of local or gsizbal fmewd zimilarity between Protein or DN zequences, either
byv zearching Protein or DMA databazes, or by identifving local duplications within a sequence. Other programs
provide information on the statiztical zignificance of an alienment. Like BLAST, FASTA can be uzed to infer
functional and evolutionary relationzhips betmeen zequences az well az help identify members of gene families.

Protein

+ Protein-protein FASTA

Protein-protein Smith-'Waterman (gsearch)

« [Mew) Global Protein-protein (Meedleman-
Winzch) (eesearch)

« [Mew) Global/Local protein-protein (glsearch)

Protein-protein with unordered peptides (fasts)

+ Protein-protein with mixed peptide sequences
ifastf)

-

-

Nucleotide

+ Mucleotide—Mucleotide (DNASRNA fasta)
s Ordered Mucleotides v Mucleotide (fastm)
+ Ur-ordered Mucleotides ws Mucleotide (fasts)

Translated

» Translated DMA (with frameshifts, eg. E5TE) v=
Proteins (fastx/ffasty)

» Protein vz Tranzlated DM& (with frameshifts)
itfastx tiasty)

« Peptides vs Tranzlated DNA (tfasts)

Statistical Significance

+ Protein vs Protein shuffle (pres)
« DMA& vz DNA shuffle l:prssg
+ Translated DMA& vs Protein shuffle (prix)

Local Duplications

Local Protein alignments (lalign)

Flot Protein alienment “dot-plot” (plalien)
Local DMA alignments (lalign,

Flot OMA alienment “dot-plot™ (plalien;

L
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Eﬁf{ MEGAZ: molecular evolutionary genetice analvsiz software.
5 FEL: EOOB(EET A 1201076780 link to pocele schoar F
TR AT B TAFIr S
w—).EEE: 2010/5/5
@MrBayes papm ! _l

NAZIEE L LSRRV ER T Aot TR0 2T TS, MOMC I LW ERL - RO R T
Fntam AT, T OREIEOHEE (75, Bt IS ER T A FE R A B 2. PR
RO A RO RN A S B I HERG <)L T 7 EEE ERLT-MOMCE AL L5,

TR hrBaves 3: Bavesian phylogenetic inference under mixed modelz.

5| %L A619(BETH 1 2010/6/8)  link o pocele scholar 3
PRI AT FU
=)L E: 200512723
@PHYML n7ay—|

BRI CLDFEREDR — )L . WEBLYEHI Climbingie AL T Rt oy —SiEn RSO ET
BR[O S ToC & COMEREE R i g 2,

:ﬂ:ﬁ,ﬁ_:_ & zimple, fast, and accurate algorithm to estimate large phylogenies by maximum like lihood.
5| 3060(FEH H:2010/6/8)  link to £ocele schlar &
FR{E LIRRARA
W—LEETE . 2005/247
@fastDNAML M

BAEC LD FRRRHEEY — L. DNADTILF FIL 7oA ANE I N —RE T 5, SRy imge
(A3 B AL T < CE TRV IRFRE 50, TORE, BEET )L ICHLTEDAAEN &L RO
JhMFREN D, 473 LT, I EhiS T R RpRaa RO R B EL T L AED
Oy —FFET B TES,

Hﬁﬁ_:_ fastDMAML: a tool for construction of phylngenetlc trees of DMNA sequences using maximum likelihood.

5| FEL: o0o(F 7 B : 2010/6/8)
IR b Pasteur Inetitute

W =) B H: 2006/2/14

link to gocgle scholar =

1

©BAMBE n7y -]

%«g}%ﬁi[:;é%ﬁﬁﬁwﬁmv—m 2L O7EHET T OEMMOME) R T RS

Hﬁﬁ_:_ Markow chain Monte Carlo alzorithims for the Bavesian analyzis of phvlogenetic trees
5| FiEL: G26(F BT 0 1 2010/6/8)  link to gocele scholar =
12 AT Duguesne Univ. , Pasteur Institutel WS iR)
=)L EE: 2001/5/18
®Weishbor papm ! _l

NJi (2 LD Fiiet ERl Y — )L . B2 ISR BEN Tl 20D 3T Han ST SE L T B3 IRl
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TEE: Weighted neighbor joining: a likelihood-bazed approach to distance—baszed phylogeny reconstruction.
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File View Tool Run Option

RECOG (Research Environment for Comparative Genomics)
Ortholog Clustering(DomClust):

OH = @ sEE
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Vertical Zoom: — F———

Horiz
=
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|

Cluster (Gene, Domain)

[C] Eukaryota(23)
9 [ Haemosporida(l)
T plasmodium falciparum 307
¢ CJ Theileriidae(1)
M Theileria parva Muguga
& O3 Eucoccidioridall)
¢ [ Cryptosporidiidae(1)
B Crypospaoridium parvm lowa
% [ Dictyosteliida(l)
o Dictyostelium discoideum x4
¢ CJ Kinetoplastida(2)
¢ [ Trypanosomatidae(2)
M Leishmania infantum JPCMS
o Trypanosoma brucei TREUS2 7
¢ 7 Euratiales(2)
¢ [ Trichocomaceae(2)
o Aspergillus nidulans FGSC A4
M sspergillus fumigatus Af293
& 3 Hypocreales(l)
¢ [ Nectriaceas(l)
™M Gibberella zeae PH-1
@ [CJ5accharomycetales(7)
¢ [ Dipodascaceae(l)
T varrowia lipolytica CLIB122
¢ [ saccharomycetaceae(5)
™ Debaryormytes hansenil CES767
Ashbya gossypii ATCC 10895
Kluyvarommycas lactis NRRL Y-1140
Candida glabrata CBS138
Fichia stipitis CES 6054
Saccharomyces cerevisias S288C
¢ CJ5chizosaccharomycetales(1)
¢ [C]5chizosaccharomycetaceas(l)
o Schizosaccharomyces pombe 972h
& [ Tremellales(1)
¢ [ Tremellaceas(1)
B Crymococcus necformans JEC2 1
¢ [ Unikaryonidaa(l)
o Encephalitozoon cuniculi GB-M 1
@ O3 Primates(1)
9] Hominidae(1)
M Homo sapiens
¢ CJ Diptera(l)
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