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Smith-Waterman
» Local alignment

J. Mol. Biol. (1981), 147, 195-197

Identification of Common Molecular Subsequences

The identification of maximally homologous subsequences among sets of long
~sequences is an important problem in molecular sequence analysis. The problem is
straightforward only if one restricts consideration to contiguous subsequences
(segments) containing no internal deletions or insertions. The more general problem
has its solution in an extension of sequence metrics (Sellers 1974; Waterman et al., .
1976) developed to measure the minimum number of “events” required to convert

one sequence into another.

These developments in the modern sequence analysis began with tl
XX ccm m =L 23 OFEON LR
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Goad-Kanehisa
» Local alignment

Volume 10 Number 1 1982 Nucleic Acids Research

Pattern recognition in nucleic acid sequences. I. A general method for finding local homoiogies and
symmetries

Walter B.Goad and Minoru [.Kanehisa

Theoretical Biology and Biophysics Group, University of California, Los Alamos National Labora-
tory, Los Alamos, NM 87545, USA

Received 15 September 1981
T T e T R T T T T Y T R s 4 S e T L B A T T I O T R T G I A L T YT SR L ST

ABSTRACT
We present an a]gomthm--a generahzatwn of the Needleman-Wunsch-Sellers
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XIS/ BT S 1Y XY N

KIBEY 7 Z 4 > X > N (Global alignment)

—EHPDRIEE(FI /BT TAIEaNDLD
icLTcHD

—Needleman-Wunsch algorithm

SETIN D =4 > X > I (Local alignment)

—EDRGELUMNRDITENE L DI LD D

[
~—

—Smith-Waterman algorithm FIOBAT AL IELATAY
—Goad-Kanehisa algorithm A treaom
—FEAFRUIER R AT R TTETALTLLAAY--

http://upload.wikimedia.org/wikipedia/commons/4/4b/Global-local-alignment.png
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BLAST

» Basic Local Alignment Search Tool
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BLAST algorithm
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SIF,SIA,SIY,SLF,
SAF, TIF,TIA,..
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BLAST?2
* BLAST CgapZsfad 5L DIC
* Position-Specific Iterated (PSI:) BLAST

© 1997 Oxford University Press Nucleic Acids Research, 1997, Vol. 25, No. 17  3389-3402

Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs

Stephen F. Altschul*, Thomas L. Madden, Alejandro A. Schafferl, Jinghui Zhang,
Zheng Zhang?, Webb Miller?2 and David J. Lipman

National Center for Biotechnology Information, National Library of Medicine, National Institutes of Health,
Bethesda, MD 20894, USA, 'Laboratory of Genetic Disease Research, National Human Genome Research
Institute, National Institutes of Health, Bethesda, MD 20892, USA and 2Department of Computer Science and
Engineering, Pennsylvania State University, University Park, PA 16802, USA

Received June 20, 1997; Revised and Accepted July 16, 1997
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BLAT

- DBAYgenomelc$5b U 7o Bo A FBUMER 3R
—genome landing tool & H (X 5

s BEICIEFBEDZAEVX
kA & U CBLASTZE S H1H % <

Downloaded from genome.cshlp.org on August 1, 2014 - Published by Cold Spring Harbor Laboratory Press

Resource

BLAT—The BLAST-Like Alighment Tool

W. James Kent
Department of Biology and Center for Molecular Biology of RNA, University of California, Santa Cruz,

Santa Cruz, California 95064, USA
15 @cHl
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E N7/ LBESE. € UTNGS

- 2003F & M/ L#EFT by Sanger sequencer

- Non-Sanger Sequencing (NGS) D

—pyrosequencing — Roche 454
—Solexa(Sequence by synthesis) — lllumina
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- queryHh \NGS D -

BWA, bowtie

- DB®Dindex1t

—Suffix array
—Burrows-Wheeler transform

ORIGINAL PAPER

Vol. 26 no. 5 2010, pages 589-595
doi:10.1093/bioinformatics/btp698

Sequence analysis

Advance Access publication January 15, 2010

Fast and accurate long-read alignment with Burrows-Wheeler

transform
Heng Li and Richard Durbin*

Wellcome Trust Sanger Institute, Wellcome Genome Campus, Cambridge, CB10 1SA, UK

Associate Editor: Dmitrij Frishman

ABSTRACT

Motivation: Many programs for aligning short sequencing reads to
a reference genome have been developed in the last 2 years. Most of
them are very efficient for short reads but inefficient or not applicable
for reads >200 bp because the algorithms are heavily and specifically
tuned for short queries with low sequencing error rate. However,
some sequencing platforms already produce longer reads and others
are expected to become available soon. For longer reads, hashing-
based software such as BLAT and SSAHA2 remain the only choices.
Nonetheless, these methods are substantially slower than short-read
alianers in terms of alianed bases per unit time.

no longer than 100 bp. Efficiently aligning long reads against a long
reference sequence like the human genome poses a new challenge
to the development of alignment tools.

Long-read alignment has different objectives from short-read
alignment. First, in short-read alignment, we would usually like to
align the full-length read to reduce the reference bias caused by the
mismatches toward the ends of the read. Given this requirement,
we can design spaced seed templates (Ma er al., 2002) spanning
the entire read (Jiang and Wong, 2008; Lin et al., 2008; Smith
et al., 2008), or quickly filter out poor matches, for example, by
applyine g-eram filtration (Rumble et al., 2009: Weese et al., 2009)

1 1(FASTQ

Open Access

Ultrafast and memory-efficient alignment of short DNA sequences
to the human genome
Ben Langmead, Cole Trapnell, Mihai Pop and Steven L Salzberg

Software

Address: Center for Bioinformatics and Computational Biology, Institute for Advanced Computer Studies, University of Maryland, College
Park, MD 20742, USA.

Correspondence: Ben Langmead. Email: langmead@cs.umd.edu

Published: 4 March 2009
Genome Biology 2009, 10:R25 (doi:10.1186/gb-2009-10-3-r25)

Received: 21 October 2008
Revised: 19 December 2008
Accepted: 4 March 2009
The electronic version of this article is the complete one and can be

found online at http://genomebiology.com/2009/10/3/R25

© 2089 Langmead et al,; licensee BioMed Central Ltd.
This % an open access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which
perndts unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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- querylZBEAS 3E

GGRNA

“HEE /7 S/ EEECA T

—|& Li‘—ﬁl@%’f“BLASTJ: DHIEDMICEIEIC

g~

- DBthRefSeq, INSD(DDBJ({tt), genome

—-RE[VROBIA TS SICEE. FleWERIEITZ
d—H—IC

W592-W596 Nucleic Acids Research, 2012, Vol. 40, Web Server issue Published online 28 May 2012
doi:10.1093 nar/gks448

GGRNA: an ultrafast, transcript-oriented search
engine for genes and transcripts

Yuki Naito and Hidemasa Bono*

Database Center for Life Science, Research Organization of Information and Systems, 2-11-16 Yayoi,
Bunkyo-ku, Tokyo 113-0032 Japan
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Received February 25, 2012; Revised April 23, 2012; Accepted April 29, 2012
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T77ANT7 4=~y ~ | 77A4IILERF
FASTA .fa .fasta
DDBJ(Genbank) .dbj (.gbk)
FASTQ .fq .fastq
SRA/SRA-lite .sra .lite.sra
SAM/BAM .sam .bam
GTF(GFF) .gtf .gff
BED .bed

VCF .vcf
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FASTA

- EEFFEUERRTR 707 2 AFASTAT{E DN
BT — 5 =
—HAEATE "3 d/cs « BRKTIE "SI & - Z2—)
1TEICS"TY 6\61??0)/\\\/ 1T
- 21TTHLFICERED > — T > A FS

>gi|5524211|gb|AAD44166.1| cytochrome b [Elephas maximus maximus ]
LCLYTHIGRNIYYGSYLYSETWNTGIMLLLITMATAFMGYVLPWGOMSFWGATVITNLFSATIPYIGTNLV
EWIWGGFSVDKATLNRFFAFHFILPFTMVALAGVHLTFLHETGSNNPLGLTSDSDKIPFHPYYTIKDFLG

LLILILLLLLLALLSPDMLGDPDNHMPADPLNTPLHIKPEWYFLFAYATLRSVPNKLGGVLALFLSIVIL
GLMPFLHTSKHRSMMLRPLSQALFWTLTMDLLTLTWIGSQPVEYPYTIIGOMASILYFSIILAFLPIAGX
IENY

S, http://ja.wikipedia.org/wiki/FASTA
21 cC By 2.1uapaN €@
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* INSD(International Nucleotide Sequence
Database) D & fx(accession)&H S

X IBE D BT
T — Y MO REFICBHNHAELU TS
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- HA 72 £ DDBJ/\
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DDBJ(Genbank)

» INSD(DDBJ/EMBL/GenBank)Z sCilt 9 %
JA—=NXv bk

° @EQU T — 9 0)’.:I-_‘2|: IOD’.:I-_\ZIK

LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE
JOURNAL

23

AB016472 3508 bp DNA linear PLN 14-FEB-2004
Arabidopsis thaliana ARR2 gene for ARR2 protein, complete cds.
AB016472

AB016472.1

Arabidopsis thaliana (thale cress)

Arabidopsis thaliana

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; Gunneridae;
Pentapetalae; rosids; malvids; Brassicales; Brassicaceae;
Camelineae; Arabidopsis.

1 (bases 1 to 3508)

Sakai,H., Aoyama,T. and Oka,A.

Direct Submission

Submitted (22-JUL-1998) to the DDBJ/EMBL/GenBank databases.
Contact:Hiroe Sakai

Institute for Chemical Research, Kyoto University, Division of
Molecular Biology and Information; Gokasho, Uji, Kyoto 611-0011,
Jaoan


http://creativecommons.org/licenses/by/2.1/jp/

% DBC LI REFERENCE

Database Center

24

AUTHORS
TITLE

JOURNAL
COMMENT
FEATURES

source

exon
CDS

intron
exon

2

Sakai,H., Aoyama,T., Bono,H. and Oka,A.

Two-component response regulators from Arabidopsis thaliana
contain a putative DNA-binding motif
Plant Cell Physiol. 39, 1232-1239 (1998)

Location/Qualifiers

1..3508

/db xref="taxon:3702"

/ecotype="Columbia"

/mol type="genomic DNA"

/organism="Arabidopsis thaliana"

l1..465
join(306..465,939..1091,1176..1580,1671..1747,1825..2955,
3043..3111)

/codon start=1

/gene="ARR2"

/note="putative"

/product="ARR2 protein"

/protein id="BAA74527.1"

/transl table=1
/translation="MVNPGHGRGPDSGTAAGGSNSDPFPANLRVLVVDDDPTCLMILE
RMLMTCLYRVTKCNRAESALSLLRKNKNGFDIVISDVHMPDMDGFKLLEHVGLEMDLP
VIMMSADDSKSVVLKGVTHGAVDYLIKPVRIEALKNIWQHVVRKKRNEWNVSEHSGGS
TIEDTGGDRDRQOOHREDADNNSSSVNEGNGRSSRKRKEEEVDDQGDDKEDSSSLKKPR
VVWSVELHQQFVAAVNQLGVDKAVPKKILEMMNVPGLTRENVASHLQKYRIYLRRLGG
VSOHOGNMNHSFMTGQODOQSFGPLSSLNGFDLOSLAVTGQLPPOSLAQLOAAGLGRPTL
AKPGMSVSPLVDOQRSIFNFENPKIRFGDGHGQTMNNGNLLHGVPTGSHMRLRPGQNVQ
SSGMMLPVADQLPRGGPSMLPSLGQOQPILSSSVSRRSDLTGALAVRNSIPETNSRVLP
TTHSVFNNFPADLPRSSFPLASAPGISVPVSVSYQEEVNSSDAKGGSSAATAGFGNPS
YDIFNDFPOQHOOHNKNISNKLNDWDLRNMGLVFSSNODAATATATAAFSTSEAYSSSS
TORKRRETDATVVGEHGONLOQSPSRNLYHLNHVFMDGGSVRVKSERVAETVTCPPANT
LFHEQYNQEDLMSAFLKQEGIPSVDNEFEFDGYSIDNIQV"

466..938

939..1091
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TORKRRETDATVVGEHGONLOQSPSRNLYHLNHVFMDGGSVRVKSERVAETVTCPPANT
LFHEQYNQEDLMSAFLKQEGIPSVDNEFEFDGYSIDNIQV"

466..938
939..1091
1092..1175
1176..1580
1581..1670
1671..1747
1748..1824
1825..2955
2956..3042
3043..3508
983 a

intron
exon
intron
exon
intron
exon
intron
exon
intron
exon
BASE COUNT 658 c

761 g 1106 t

25

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081

1141
1201

attagttcaa
gaaacatagc
ctcaaaacaa
tgttatcccg
tctctgtttc
gagagatggt
caaactccga
gtctcatgat
aatttcgttt
gatccaattt
ggttgactct
ctgttgaatg
tctaatattg
agttctcaag
gtttgagatt
ttttttgatg
gagcgcattg
tcatatgcct
acctgttatc
ttgagatctg
cart+taotaotrt+a

cttacttcaa
catgcccttc
atcaaaatct
aatttttaga
aaactttgtg
aaatccgggt
cccgtttect
cttagagagg
taatattaat
gtgaaaattt
gccaaaaata
aatcactgtt
tgatctgctt
aaaagtgtga
ctggtattta
ctttttgact
tctctgcecttce
gacatggatg
agtacgtatc
aatgttttga

aAasaaagaacdtraon

aaaaagaaat
ataaatcttt
catcttcttg
atcaaaaccc
tctecttettce
cacggaagag
gcgaatcttc
atgcttatga
ctaaaatttt
attgtaattt
gtaaacagag
agattcagat
aaagattctc
ttcaaatttc
ttttgatcca
ctgattctgt
ggaagaacaa
gtttcaagct
ttaatcgcta
aacctttggt

cteacaagtraoe

gtaacagaga
ctactaatta
gtatcaaaat
acgtcaattc
tccttectcetg
gacccgattc
gagttcttgt
cttgtctcta
attaatttca
ttgtggttaa
cttatggaat
atatatacat
cttttgaggt
ttaaattttg
gttctgtttt
tattacagta
gaatggtttt
ccttgaacac
aaaacttatt
tatagtgatg

acdtrt+asat++ac

aatccgagct
ttttttttte
tttcttactt
tttttcaaag
atcgttcgtt
gggtactgct
cgttgatgat
cagaggtaaa
aaggtttcat
ctatggattt
tgactagaag
cgcttagttc
ttattttcaa
ttcaaaggtt
cgattatttt
actaaatgta
gatattgtca
gttggtttag
attaactcta
tctgcggatg

cteatcaaac

ttcaagctgt
acgtaagatt
tttttggttt
gcatatattc
ttctggacga
gctggtgggt
gatccaactt
attcaatcaa
gttgaattat
taattacggt
ttttcattga
tctgttctgt
tagatctttt
ttaagagtta
caaaattttg
acagagcaga
ttagtgatgt
agatggattt
attcgttttc
attcgaagag

cactracatrat
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FASTQ

NGSEHIF— S HRDTT 75 k2RI V45— R
~-JL—>7FA ko 7 7AIILERTF: fq fastqg Ix &

—1{TEIC‘@"THREXBZ1{TDANYF{T

—21TH ICERDIEERCY]

-31THIIC+

—417B(C21TEICER U EBESI D7 A Y T« (B

GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT

+
PNk ((((**%+))23%++) (2%%%) . 1***x—+%' ")) **55CCF>>>>>>CCCCCCCH5

2% http://ja.wikipedia.org/wiki/Fast
i@ ® |

20
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SRA, SRA-lite

- FASTQIEEZND R D IT{EHNTTWLWS,. NGS
A7 —Y R 74+ —NY v b

—fC ¥R F: .sra .lite.sra

+ SRA-toolkitZ f > CTFASTQZ 4R TZE %

—http://www.ncbi.nlm.nih.gov/Traces/sra/?view=software

fastg-dump -A SRR233129 SRR233129.lite.sra

@cHl
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SAM/BAM

T/ LN YEY T UTcETICERSNS T S

AIAXIINDT A—N VY K

U7 7 LYRT/LBIICHT DT A A b

. SAMIZ 7 L —>F % Z ~ (ASCII):

ZWANO] s

Xt LT, BAMIZ/\LF 1 (binary);

75

1:497:R:-272+13M17D24M 113 1 497 37 37M 15 100338662 O CGGGTCTGACCTGAGGAGAACTGTGCTCCGCCTTCAG 0;==-==9;>>>>>=>555050055>
19:20389:F:275+18M2D19M 99 1 17644 0 37M = 17919314 TATGACTGCTAATAATACCTACACATGTTAGAACCAT SSSSSSSSSSSSSSSSSSSSOSSI S
19:20389:F:275+18M2D19M 147 1 179190 18M2D19M = 17644 -314 GTAGTACCAACTGTAAGTCCTTATCTTCATACTTTGT :44999;499<8<8<<<8<<>oc<<<>
9:21597+10M2I25M:R:-209 83 1 216780 8M2I127M = 21469 -244 CACCACATCACATATACCAAGCCTGGCTGTGTCTTCT <;9<<bo<<c<Oc<T><<><S><9

28

> http://genome.sph.umich.edu/wiki/SAM
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X
X
X
X
X
X

GTF(GFF)

» General Transfer Format. GFF(General

Feature Format)®version2

I NT/TF—3VDT A=Y K

Gl T/ LD E ZICEIZFIDEH

Ensembl
Ensembl
Ensembl
Ensembl
Ensembl
Ensembl

Repeat 2419108 2419128 42 . . hid=trf; hstart=1; hend=21

Repeat 2419108 2419410 2502 - . hid=AluSx; hstart=1; hend=303
Repeat2419108 2419128 O . . hid=dust; hstart=2419108; hend=2419128
Pred.trans. 2416676 2418760 450.19 - 2 genscan=GENSCANO00000019335
Variation 2413425 2413425 . +

Variation 2413805 2413805 . +

2% http://asia.ensembl.org/info/website/upload/g

oty 2 Liapan (@@ ]
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BED

T /LT T—3 DT A—~X VS
T/ I EDE CICEILFHHDH

track name=pairedReads description="Clone Paired Reads" useScore=1

chr22 1000 5000 cloneA 960 + 1000 5000 0 2 567,488, 0,3512
chr22 2000 6000 cloneB 900 - 2000 6000 0 2 433,399, 0,3601

ZZ http://genome.ucsc.edu/FAQ/FAQformat.html#format |

@cHl
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VCF

 Variant Call Format
s A D% BIZ 0 57 A —N v k

##fileformat=VCFv4.0

##fileDate=20110705

##reference=1000GenomesPilot-NCBI37

##phasing=partial

##INFO=<ID=NS,Number=1,Type=Integer,Description="Number of Samples With Data">
##INFO=<ID=DP,Number=1,Type=Integer,Description="Total Depth">
##INFO=<ID=AF,Number=., Type=Float,Description="Allele Frequency">
##INFO=<ID=AA,Number=1,Type=String,Description="Ancestral Allele">
##INFO=<ID=DB,Number=0, Type=Flag,Description="dbSNP membership, build 129">
##INFO=<ID=H2,Number=0,Type=Flag,Description="HapMap2 membership">
##FILTER=<ID=q10,Description="Quality below 10">
##FILTER=<ID=s50,Description="Less than 50% of samples have data">
##FORMAT=<ID=GQ,Number=1,Type=Integer,Description="Genotype Quality">
##FORMAT=<ID=GT,Number=1,Type=String,Description="Genotype">
##FORMAT=<ID=DP,Number=1,Type=Integer,Description="Read Depth">
##FORMAT=<ID=HQ,Number=2,Type=Integer,Description="Haplotype Quality">
#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT  Samplet Sample2 Sample3d

(\CTN\O RN\ BN \O I\

31

4370 rs6057 G A 29 . NS=2:DP=13;AF=0.5;DB;H2 GT:GQ:DP:HQ 010:48:1:52,51 110:48:8:51,51 1/1:43:5..,.

7330 . T A 3 q10 NS=5;DP=12;AF=0.017 GT:GQ:DP:HQ 010:46:3:58,50 011:3:5:65,3 0/0:41:3

110696 rs6055 A G,T 67 PASS NS=2:DP=10;AF=0.333,0.667;AA=T:DB GT:GQ:DP:HQ 112:21:6:23,27 211:2:0:18,2 2/2:35:4
130237 . T . 47 . NS=2:DP=16;AA=T GT:GQ:DP:HQ 010:54:7:56,60 010:48:4:56,51 0/0:61:2

134567 microsat1l GTCT G,GTACT 50 PASS NS=2:DP=9:AA=G GT:GQ:DP 0/1:35:4 0/2:17:2 1/1:40:3

22 http://en.wikipedia.org/wiki/Variant_Call Forma
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3. ECSIfg A B DES

e R7 T4 XD LELE: Dynamic Programming(DP)

S

—dotplot. Needleman-Wunsch;%&. Smith-Waterman;&
— [E&1] EMBOSSDdotplot& needle,water

- FASTAD5BLASTA., = UTBLAT
— [(53&2] localBLAST

» Suffix ArrayBF{%: BWA, bowtie & GGRNA
— [(E&3] GGRNAAPI

@cHl
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B E 10D %R

5 7O 7 LDXEE
—EMBOSSH 1 VA KR=ILENTWBDTHE

—dottup
—needle, water

» LEER Y 22D ECHI D BN

— B U fe WA (AEREC S or 7 = / BRFECY!) Z FASTA
JA—~NXYNT

@cHl
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35

511-1: DJ-1(PARK7?)

» HsDJ1.pep.fa

>01|31543380 | ref|NP_009193.2| protein DJ-1 [Homo sapiens]
MASKRALVILAKGAEEMETVIPVDVMRRAGIKVTVAGLAGKDPVQCSRDVVICPDASLEDAKKEGPYDVV

VLPGGNLGAQNLSESAAVKEILKEQENRKGLIAAICAGPTALLAHEIGFGSKVTTHPLAKDKMMNGGHYT
YSENRVEKDGLILTSRGPGTSFEFALAIVEALNGKEVAAQVKAPLVLKD

&
» BmDJ1.pep.fa

>g1i|350534642 | ref [NP_001232899.1| DJ-1 beta [Bombyx moril
MSKSALVILAQGAEEMETVITVDMLRRGGVTVTLAGLEGSSPVLCSRQVTLVPDKSLTEALAEKQQYDAV

ILPGGLEGSDSLSKSEKVGALLKDHEDNGKIIAAICAAPIAFAAHGVARGRRVTSYPSTRDKLSAGDYTY
VEGERVVVDGNVVTSRGPGTAYWFGLTLIELLTGKEKADQVEKGMLISQY

DB, TNZNRELD T 7 1 ILA THRF

@cHl
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ECHENS /5%

+ IDZEHB E ... (FASTAT £ —~ v ~ D;ERT)
* RefSeqdD K 278D T

—NCBITCTEZID TR

—~GGRNATIDIER

-0 3!

—togows D ¥l http://togotv.dbcls.jp/201 10425.html

* http://togows.dbcls.jp/entry/protein/NP_009193.fasta
* http://togows.dbcls.jp/entry/protein/NP_001232899.fasta

@cHl
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http://togows.dbcls.jp/entry/protein/NP_001232899.fasta

dottup

e EDHZI, EITULEXUL LD

‘dottup —asequence HsDJ1.pep.fa —-bsequence BmDJ1.pep.fa —-wordsize 4

e wordsizezZ=10lc 95 & ?

‘dottup —asequence HsDJ1l.pep.fa —-bsequence BmDJ1l.pep.fa —wordsize 10

« WC2(CT B &7

‘dottup —asequence HsDJ1l.pep.fa —-bsequence BmDJl.pep.fa —-wordsize 2‘

@cHl
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" DBCLS

Database Center
for Life Science

dottup i 77#5R

‘D00 \ dottup 000 \ dettup
Dottup: fasto::HsDJ1.pep.fa:NP-009193.2 vs fasta::BmDJ1.... Dottup: fasta::HsDJ1.pep.fa:NP-009193.2 vs fasta::BmDJ1....

Tue S Aug 2094 11:36222 Tes 5 Aug 2014 113441
|
51 151 - |
1
o~ o
. "
> o o w0 |
l‘\ [+ 1
b 8 ;
@ 5
.
S 4 51 |
1
.
|
1 L2 T T ‘ J T
1 ] m ™ 1 ] ™m 15
NPO01232899.1 NP-OD1232899.1 |

000 \ dottup
Dottup: fasta::HsDJ1.pep.fa:NP-009193.2 vs fasta::BmDJ1....

- < k:wordsize=4

wordsize=10

NP-OCG 1922

|
o
|

wordsize=2

T
1 3 m ™

NPO01232699.1

38
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needle, water

‘needle HsDJ1.pep.fa BmDJl.pep.fa‘

‘water HsDJ1.pep.fa BmDJl.pep.fa‘

» Gap opening penalty [10.0]:

» Gap extension penalty [0.5]:

c FADNEXITH. EHlcdefault(fAlH AL
LW TCreturnzZ#9) TOK

ERBDT7 FAMIERTHELLD...

‘less np_@@9193.need1e‘
‘less np_@@9193.water‘

@cHl
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% DBCLS

aaaaaaaaaaaaa
for Life Science

needle(’X), water(f)DIiE R

lllllllll

BHABHABHARRAR R AR BHFRH

Program:
Rundate: Aug 2014 15:25:26
Commandline: needle
[-asequence] HsDJ1.pep.fa
[-bsequence] BmDJ1.pep.fa
Align_format: srspair
Report_file: np_009193.needle
BHUFHBHHRHRHHRHRFHRHRRHRHH R R HHR R H RIS

#*
#
#*
#
#*
#
#

Aligned_sequences: 2
1: NP_009193.2

2: NP_001232899.1
Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 192
Identity:
Similarity:
Gaps:

97/192 (
129/192 (

HHHHFHHFHHFHHFHHFHRHFHRKIFR

NP_009193.2 1 MASKRALVILAKGAEEMETVI

SAESRRRRASNRnnRnAnN
1 —MSKSALVILAQGAEEMETVI

NP_001232899.

II

R S B S S S e e e
# Program:lwater i

# Rundate: Mon 4 Aug 2014 17:42:54

# Commandline: water

# [-asequence] HsDJ1l.pep.fa

# [-bsequence] BmDJ1.pep.fa

# Align_format: srspair

# Report_file: np_009193.water
e L I B e o S i e U e et

Aligned_sequences: 2
1: NP_009193.2

2: NP_001232899.1
Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 187
Identity:

Similarity:
Gaps:
Score:

97/187 (
129/187 (

158.0

HHEHEHIFTHHFHFTHRAFHIFTFERFTEHRIEHR

NP_009193.2 3 SKRALVILAKGAEEMETVI

AR Ry
2 SKSALVILAQGAEEMETVI

[[ss] )]s,
VDMLRRGGV"

1VDVMRRAGIP

NP_001232899.



http://creativecommons.org/licenses/by/2.1/jp/

R DERNER!

c HDSWBFEDZAXAYKMNTOLUTOEZ R

» # ldentity:
« # Similarity:
» # Gaps:
 # Score:
c RICEBRDTZ A4 A N3

~ETHNESI?

:
A
Ay
J

UT
N

C

T
S
all
yA\!
C
O
JI

s FNHH - ETEELRDZRDAHIEPAST)T...

@cHl
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51-2: EPAS1(human)

» Ensembl http://www.ensembl.org/ H 5
- human T EPAS1T’ Z 1R
- geneDR— I M5 BUF DcDNAELSH! Z Bi=

 EPAS1-001
 EPAS1-007
—ZhZNnDtranscriptD R— (5 7)Y TED 7

Z I ND’Exportdata’z o U w7 LTHTK
HR—I T eDNAICF v I T 5 EBUETEE
[©licl
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% DBCLS

Database Center
for Life Science

BENICE

» EPAS1-001.nt.fa (ENST00000263734

>ENST00000263734 cdna:KNOWN_protein_coding
GCTTTACACTCGCGAGCGGACCGCCACACGGGTCCGGTGCCCGCTGCGCTTCCGCCCCAGCGCTCCTGAGGCGGCCGTACAATCCTCGGCAGTGTCCTGAGACTGTATGGTCAGCTCAGCCCGGCCTCCGACTCCTTCCGACTCCCAGCATTCGAGCCACTT
TTTTTTTTCTTTGAAAACTCAGAAAAGTGACTCCTTTTCCAGGGAAAAAGGAACTTGGGTTCCCTTCTCTCCGTCCTCTTTTCGGGTCTGACAGCCTCCACCCACTCCTTCCCCGGACCCCGCCTCCGCGCGCAGGTTCCTCCCAGTCACCTTTCTCCACCC
CCGCCCCCGCACCTAGCCCGCCGCGCGCCACCTTCCACCTGACTGCGCGGGGCGLCTCGGGACCTGCGCGCACCTCGGACCTTCACCACCLCGLLCGGGLCGCGGGGAGLGGACGAGGGCCACAGLCLCCCCCACCCGCCAGGGAGLLCCAGGTGLTCGGLGTCTGA
ACGTCTCAAAGGGCCACAGCGACAATGACAGCTGACAAGGAGAAGAAAAGGAGTAGCTCGGAGAGGAGGAAGGAGAAGTCCCGGGATGCTGCGCGGTGCCGGCGGAGCAAGGAGACGGAGGTGTTCTATGAGCTGGCCCATGAGCTGCCTCTGCCCCACAGT
GTGAGCTCCCATCTGGACAAGGCCTCCATCATGCGACTGGCAATCAGCTTCCTGCGAACACACAAGCTCCTCTCCTCAGTTTGCTCTGAAAACGAGTCCGAAGCCGAAGCTGACCAGCAGATGGACAACTTGTACCTGAAAGCCTTGGAGGGTTTCATTGCC
GTGGTGACCCAAGATGGCGACATGATCTTTCTGTCAGAAAACATCAGCAAGTTCATGGGACTTACACAGGTGGAGCTAACAGGACATAGTATCTTTGACTTCACTCATCCCTGCGACCATGAGGAGATTCGTGAGAACCTGAGTCTCAAAAATGGCTCTGGT
TTTGGGAAAAAAAGCAAAGACATGTCCACAGAGCGGGACTTCTTCATGAGGATGAAGTGCACGGTCACCAACAGAGGCCGTACTGTCAACCTCAAGTCAGCCACCTGGAAGGTCTTGCACTGCACGGGCCAGGTGAAAGTCTACAACAACTGCCCTCCTCAC
AATAGTCTGTGTGGCTACAAGGAGCCCCTGCTGTCCTGCCTCATCATCATGTGTGAACCAATCCAGCACCCATCCCACATGGACATCCCCCTGGATAGCAAGACCTTCCTGAGCCGCCACAGCATGGACATGAAGTTCACCTACTGTGATGACAGAATCACA
GAACTGATTGGTTACCACCCTGAGGAGCTGCTTGGCCGCTCAGCCTATGAATTCTACCATGCGCTAGACTCCGAGAACATGACCAAGAGTCACCAGAACTTGTGCACCAAGGGTCAGGTAGTAAGTGGCCAGTACCGGATGCTCGCAAAGCATGGGGGCTAC
GTGTGGCTGGAGACCCAGGGGACGGTCATCTACAACCCTCGCAACCTGCAGCCCCAGTGCATCATGTGTGTCAACTACGTCCTGAGTGAGATTGAGAAGAATGACGTGGTGTTCTCCATGGACCAGACTGAATCCCTGTTCAAGCCCCACCTGATGGCCATG
AACAGCATCTTTGATAGCAGTGGCAAGGGGGCTGTGTCTGAGAAGAGTAACTTCCTATTCACCAAGCTAAAGGAGGAGCCCGAGGAGCTGGCCCAGCTGGCTCCCACCCCAGGAGACGCCATCATCTCTCTGGATTTCGGGAATCAGAACTTCGAGGAGTCC
TCAGCCTATGGCAAGGCCATCCTGCCCCCGAGCCAGCCATGGGCCACGGAGTTGAGGAGCCACAGCACCCAGAGCGAGGCTGGGAGCCTGCCTGCCTTCACCGTGCCCCAGGCAGCTGCCCCGGGCAGCACCACCCCCAGTGCCACCAGCAGCAGCAGCAGC
TGCTCCACGCCCAATAGCCCTGAAGACTATTACACATCTTTGGATAACGACCTGAAGATTGAAGTGATTGAGAAGCTCTTCGCCATGGACACAGAGGCCAAGGACCAATGCAGTACCCAGACGGATTTCAATGAGCTGGACTTGGAGACACTGGCACCCTAT
ATCCCCATGGACGGGGAAGACTTCCAGCTAAGCCCCATCTGCCCCGAGGAGCGGCTCTTGGCGGAGAACCCACAGTCCACCCCCCAGCACTGCTTCAGTGCCATGACAAACATCTTCCAGCCACTGGCCCCTGTAGCCCCGCACAGTCCCTTCCTCCTGGAC
AAGTTTCAGCAGCAGCTGGAGAGCAAGAAGACAGAGCCCGAGCACCGGCCCATGTCCTCCATCTTCTTTGATGCCGGAAGCAAAGCATCCCTGCCACCGTGCTGTGGCCAGGCCAGCACCCCTCTCTCTTCCATGGGGGGCAGATCCAATACCCAGTGGCCC
CCAGATCCACCATTACATTTTGGGCCCACAAAGTGGGCCGTCGGGGATCAGCGCACAGAGTTCTTGGGAGCAGCGCCGTTGGGGCCCCCTGTCTCTCCACCCCATGTCTCCACCTTCAAGACAAGGTCTGCAAAGGGTTTTGGGGCTCGAGGCCCAGACGTG
CTGAGTCCGGCCATGGTAGCCCTCTCCAACAAGCTGAAGCTGAAGCGACAGCTGGAGTATGAAGAGCAAGCCTTCCAGGACCTGAGCGGGGGGGACCCACCTGGTGGCAGCACCTCACATTTGATGTGGAAACGGATGAAGAACCTCAGGGGTGGGAGCTGC
CCTTTGATGCCGGACAAGCCACTGAGCGCAAATGTACCCAATGATAAGTTCACCCAAAACCCCATGAGGGGCCTGGGCCATCCCCTGAGACATCTGCCGCTGCCACAGCCTCCATCTGCCATCAGTCCCGGGGAGAACAGCAAGAGCAGGTTCCCCCCACAG
TGCTACGCCACCCAGTACCAGGACTACAGCCTGTCGTCAGCCCACAAGGTGTCAGGCATGGCAAGCCGGCTGCTCGGGCCCTCATTTGAGTCCTACCTGCTGCCCGAACTGACCAGATATGACTGTGAGGTGAACGTGCCCGTGCTGGGAAGCTCCACGCTC
CTGCAAGGAGGGGACCTCCTCAGAGCCCTGGACCAGGCCACCTGAGCCAGGCCTTCTACCTGGGCAGCACCTCTGCCGACGCCGTCCCACCAGCTTCACTCTCTCCGTCTGTTTTTGCAACTAGGTATTTCTAACGCCAGCACACTATTTACAAGATGGACT
TACCTGGCAGACTTGCCCAGGTCACCAAGCAGTGGCCTTTTTCTGAGATGCTCACTTTATTATCCCTATTTTTAAAGTACACAATTGTTTTACCTGTTCTGAAATGTTCTTAAATTTTGTAGGATTTTTTTCCTCCCCACCTTCAATGACTTCTAATTTATA
TTATCCATAGGTTTCTCTCCCTCCTTCTCCTTCTCACACACAACTGTCCATACTAACAAGTTTGGTGCATGTCTGTTCTTCTGTAGGGAGAAGCTTTAGCTTCATTTTACTAAAAAGATTCCTCGTTATTGTTGTTGCCAAAGAGAAACAAAAATGATTTTG
CTTTCCAAGCTTGGTTTGTGGCGTCTCCCTCGCAGAGCCCTTCTCGTTTCTTTTTTAAACTAATCACCATATTGTAAATTTCAGGGTTTTTTTTTTTTTGTTTAAGCTGACTCTTTGCTCTAATTTTGGAAAAAAAGAAATGTGAAGGGTCAACTCCAACGT
ATGTGGTTATCTGTGAAAGTTGCACAGCGTGGCTTTTCCTAAACTGGTGTTTTTCCCCCGCATTTGGTGGATTTTTTATTATTATTCAAAAACATAACTGAGTTTTTTAAAAGAGGAGAAAATTTATATCTGGGTTAAGTGTTTATCATATATATGGGTACT
TTGTAATATCTAAAAACTTAGAAACGGAAATGGAATCCTGCTCACAAAATCACTTTAAGATCTTTTCGAAGCTGTTAATTTTTCTTAGTGTTGTGGACACTGCAGACTTGTCCAGTGCTCCCACGGCCTGTACGGACACTGTGGAAGGCCTCCCTCTGTCGG
CTTTTTGCCATCTGTGATATGCCATAGGTGTGACAATCCGAGCAGTGGAGTCATTCAGCGGGAGCACTGCGCGCTATCCCCTCACATTCTCTATGTACTATGTATGTATGTATTATTATTATTGCTGCCAAGAGGGTCTGATGGCACGTTGTGGGGTCGGGG
GGTGGGGCGGGGAAGTGCTCTAACTTTTCTTAAGGTTTTGTTGCTAGCCCTTCAAGTGCACTGAGCTATGTGACTCGGATGGTCTTTCACACGGCACATTTGGACATTTCCAGAACTACCATGAGATGGTTTAGACGGGAATTCATGCAAATGAGGGGTCAA
AAATGGTATAGTGACCCCGTCCACGTCCTCCAAGCTCACGACCTTGGAGCCCCGTGGAGCTGGACTGAGGAGGAGGCTGCACAGCGGGAGAGCAGCTGGTCCAGACCAGCCCTGCAGCCCCCACTCAGCCGGCAGCCAGATGGCCCCGCAAGGCCTCCAGGG
ATGGCCCCTAGCCACAGGCCCTGGCTGAGGTCTCTGGGTCGGTCAGTGACATGTAGGTAGGAAGCACTGAAAATAGTGTTCCCAGAGCACTTTGCAACTCCCTGGGTAAGAGGGACGACACCTCTGGTTTTTCAATACCAATTACATGGAACTTTTCTGTAA
TGGGTACAATGAAGAAGTTTCTAAAAACACACACAAAGCACATTGGGCCAACTATTTAGTAAGCCCGGATAGACTTATTGCCAAAAACAAAAAATAGCTTTCAAAAGAAATTTAAGTTCTATGAGAAATTCCTTAGTCATGGTGTTGCGTAAATCATATTTT
AGCTGCACGGCATTACCCCACACAGGGTGGCAGAACTTGAAGGGTTACTGACGTGTAAATGCTGGTATTTGATTTCCTGTGTGTGTTGCCCTGGCATTAAGGGCATTTTACCCTTGCAGTTTTACTAAAACACTGAAAAATATTCCAAGCTTCATATTAACC
CTACCTGTCAACGTAACGATTTCATGAACGTTATTATATTGTCGAATTCCTACTGACAACATTATAACTGTATGGGAGCTTAACTTTATAAGGAAATGTATTTTGACACTGGTATCTTATTAAAGTATTCTGATCCTA

EPAS1-007.nt.fa (ENST00000449347

>ENST00000449347 cdna:KNOWN_protein_coding

AGATCACACTGGGGAACCAGACTGACTTCTCCAATTCTGAACTCGCCCCGGCCTCGGGCGGCTCAAAGGGCCTCCTCTGCCGCATCCCCGCCAAAACCAAACCGCCTGGCACAAGLCCGLCCGLCGLGCGCCACCTTCCACCTGACTGCGCGGGGLGLTCGGG
ACCTGCGCGCACCTCGGACCTTCACCACCCGCCCGGGCCGCGGGGAGCGGACGAGGGCCACAGLLCCCCCACCCGLCCAGGGAGCCCAGGTGCTCGGCGTCTGAACGTCTCAAAGGGCCACAGCGACAATGACAGCTGACAAGGAGAAGAAAAGGAGTAGCTCG
GAGAGGAGGAAGGAGAAGTCCCGGGATGCTGCGCGGTGCCGGCGGAGCAAGGAGACGGAGGTGTTCTATGAGCTGGCCCATGAGCTGCCTCTGCCCCACAGTGTGAGCTCCCATCTGGACAAGGCCTCCATCATGCGACTGGCAATCAGCTTCCTGCGAACA
CACAAGCTCCTCTCCTCAGTTTGCTCTGAAAACGAGTCCGAAGCCGAAGCTGACCAGCAGATGGACAACTTGTACCTGAAAGCCTTGGAGGGTTTCATTGCCGTGGTGACCCAAGATGGCGACATGATCTTTCTGTCAGAAAACATCAGCAAGTTCATGGGA
CTTACACAGGTGGAGCTAACAGGACATAGTATCTTTGACTTCACTCATCCCTGCGACCATGAGGAGATTCGTGAGAACCTGAGTCTCAAAAATGGCTCTGGTTTTGGGAAAAAAAGCAAAGACATGTCCACAGAGCGGGACTTCTTCATGAGGATGAAGTGC
ACGGTCACCAACAGAGGCCGTACTGTCAACCTCAAGTCAGCCACCTGGAAGGTCTTGCACTGCACGGGCCAGGTGAAAGTCTACAACAACTGCCCTCCTCACAATAGTCTGTGTGGCTACAAGGAGCCCCTGCTGTCCTGCCTCATCATCATGTGTGAACCA

ATCCAGCACCCATCCCACATGGACATCCCCCTGGATAGCAAGACCTTCCTGAGCCGCCACAGCATGGACATGAAGTTCACCTACTGTGATGACAG

44



http://creativecommons.org/licenses/by/2.1/jp/

dottup

c EDHZI. EITLFRLELD
‘ dottup —asequence EPAS1-001.nt.fa —bsequence EPASl—®®7.nt.fa‘

- wordsizesAWN T E X9 A defaultdD10 T
/U IVYY KRTwordsizeZZZTHERL & D

+ 20 Cl3?

* 6 CIld?

* 3Cl&?

@cHl
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\ dottup
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needle, water

‘needle EPAS1-001.nt. fa EPASl—®®7.nt.fa‘

lwater EPAS1-001.nt.fa EPAS1-007.nt.fa]

» Gap opening penalty [10.0]:

» Gap extension penalty [0.5]:

c FADNEXITH. EHlcdefault(fAlH AL
LW TCreturnzZ#9) TOK

.%I:IEK /]/}l/€JuT5’7chL/J:j

|less enst@@@@@263734.need1e\
|less enst00000263734.water]

@cHl
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needle(’), water(5)DfEE

HHA AR R R A
Program:ng;El;J
Rundate: Aug 2014 15:56:56
Commandline: needle
[-asequence] EPAS1-001.nt.fa
[-bsequence] EPAS1-007.nt.fa
Align_format: srspair
Report_file: enst00000263734.needle
HHU AR R S R A

#
7
#
7
#
7
#

HH BRI R T A R A
# Program:|water
Rundate: Sun 3 Aug 2014 15:57:08
Commandline: water
[-asequence] EPAS1-001.nt.fa
[-bsequence] EPAS1-007.nt.fa
Align_format: srspair
Report_file: enst00000263734.water
HH AR R R R A

#
#
#
#
#
#

#======================================= #=======================================

# 2

# Aligned_sequences: 2 # Aligned_sequences: 2

# 1: ENST00000263734 # 1: ENST0O0000263734

# 2: ENST00000449347 # 2: ENST00000449347

# Matrix: EDNAFULL # Matrix: EDNAFULL

# Gap_penalty: 10.0 # Gap_penalty: 10.0

# Extend_penalty: 0.5 # Extend_penalty: 0.5

# 7#

# |Length: 5185 #|Length: 1105

#|Identity: 1024/5185 (19.7%) #lIdentity: 1015/1105 (91.9%)

#|Similarity: 1024/5185 (19.7%) #|Similarity: 1015/1105 (91.9%)

# |Gaps: 4143/5185 (79.9%) #| Gaps: 75/1105 ( 6.8%)

# SCore: 43851.0 #-SCOTE: 4854.0

# 7#

# 2

#======================================= #=======================================

ENST000002637 1 GCTTTACACTCGCGAGCGGACCG)IENST000002637 215 ACTTGGGTTCC—————— CTTCTCTCfI
NIERRaEEN [T

ENST000004493 Q ——MmMm——————————————— ENST000004493 8 ACTGGGGAACCAGACTGACTTCTC——
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5% DBCLS
Database Center
for Life Science

DNAHDEB®RVY N Y I X

12/10/92

y Todd Lowe
Uses ambiguous nucleotide codes, probabilities rounded to

# This matrix was created b

#

nearest 1integer

-4, Highest score =5

Lowest score

T G C S W R Y K M B V H D N
4 -4 -4 -4 1 1 -4 -4 1 -4 -1 -1 -1 -2
5 -4 -4 -4 1 -4 1 1 -4 -1 -4 -1 -1 -2
4 5 -4 1 -4 1 -4 1 -4 -1 -1 -4 -1 -2
4 -4 5 1 -4 -4 1 -4 1 -1 -1 -1 -4 =2
4 1 1 -1 -4 -2 -2 -2 -2 -1 -1 -3 -3 -1
1 -4 -4 -4 -1 -2 -2 -2 -2 -3 -3 -1 -1 -1
4 1 -4 -2 -2 -1 -4 -2 -2 -3 -1 -3 -1 -1
1 -4 1 -2 -2 -4 -1 -2 -2 -1 -3 -1 -3 -1
1 1 -4 -2 -2 -2 -2 -1 -4 -1 -3 -3 -1 -1
4 -4 1 -2 -2 -2 -2 -4 -1 -3 -1 -1 -3 -1
1 -1 -1 -1 -3 -3 -1 -1 -3 -1 -2 -2 -2 -1
4 -1 -1 -1 -3 -1 -3 -3 -1 -2 -1 -2 -2 -1
1 -4 -1 -3 -1 -3 -1 -3 -1 -2 -2 -1 -2 -1
1 -1 -4 -3 -1 -1 -3 -1 -3 -2 -2 -2 -1 -1
2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

A

5
-4
-4
-4
-4

1

1
-4
-4

1
-4
-1
-1
-1
-2

HFTFHRFPFHRT OOULUNVN=EXE>XSoo>ST OZ

@cHl
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B 20 %A

{ES TOT T LD %R
—~NCBI BLASTH M VAR —=ILENTWVWBEDTHE
- IRZR(CE S queryBcd!| & DBECSI D EVS
—fE Wz WIZBRERSlor 7 =/ BEEC S % (multi) FASTA
JA—~NY RNT
~-HFE OSSR TR (BERECH & 77 = / BT
M A)HN T TIC B HE &

—FNEPREBERRELRLDICTAI VYTV I XAZINTL
BDIWNEH D

@cHl
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DB #EfjE

DBDH BT 4 LU ~NYICEEEH
- 7= JBRECH|ZBLASTRHIC 7 A—<Y v &
« 7/ LN(EE)ELF) ZBLASTHIC 7 A —< v ~

- fES5DBC & [cmakeblastdb ¥ > K Z 31T

IOUNEHD

@cHl
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fl2-1: DJ-1TyeastD 7 = / i
R EX R ER

- query: 7 =/ BREcH(HsDJ1.pep.fa)
- DB: BEERE(D 77 = / BEHC 5! (yeast.aa)
» = blastp ANY Y RZfEFE

blastp —-query ~/HsDJ1.pep.fa —-db yeast.aa
—num_threads 4 > HsDJ1lvsyeast.aa.txt

AN, w
o > =
/-1 /o

g~

g ==

—home directorylCHsDJ1.pep.fah‘d 518 %E
—BLASTACPU4D X TED DZEFHA]

@cHl
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- HsDJ1vsyeast.aa.txt D 5

BLASTP 2.2.29+

Reference: Stephen F. Altschul, Thomas L. Madden, Alejandro A.
Schaffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J.
Lipman (1997), "Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs", Nucleic Acids Res. 25:3389-3402.

Reference for composition—-based statistics: Alejandro A. Schaffer,
L. Aravind, Thomas L. Madden, Sergei Shavirin, John L. Spouge, Yuri
I. Wolf, Eugene V. Koonin, and Stephen F. Altschul (2001),
"Improving the accuracy of PSI-BLAST protein database searches with
composition—-based statistics and other refinements", Nucleic Acids
Res. 29:2994-3005.

Database: yeast.aa
6,298 sequences; 2,974,038 total letters

Query= gi|31543380|ref|NP_009193.2| protein DJ-1 [Homo sapiens]

Length=189
Score E
Sequences producing significant alignments: (Bits) Value
gi|6324388|ref|NP_014458.1| Similar to ferric reductases Frelp ... 28.5 0.73

53 | gi|6320742|ref|NP_010822.1| Ydr533cp S 26.6 2.6
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54

> g1]|6324388 | ref [NP_014458.1| Similar to ferric reductases Frelp
and Fre2p; Fredp
Length=719

Score = 28.5 bits (62), Expect = 0.73, Method: Composition-based stats.
Identities = 11/22 (50%), Positives = 14/22 (64%), Gaps = 0/22 (0%)

Query 88 VKEILKEQENRKGLIAAICAGP 109
V+EILE N G +A +C GP
Sbjct 666 VEEILNESVNHSGSLAVVCCGP 687

> g1|6320742 | ref|NP_010822.1| Ydr533cp
Length=237

Score = 26.6 bits (57), Expect = 2.6, Method: Compositional matrix adjust.
Identities = 38/168 (23%), Positives = 65/168 (39%), Gaps = 36/168 (21%)

Query 1 MASKRAL——————— VILAKGAEE———-METVIPVDVMRRAGIKVTV-—-AGLAGKDPVQ 45
MA K+ L V + GA+ +E + P+ R+ G +V G GD
Sbjct 1 MAPKKVLLALTSYNDVFYSDGAKTGVFVVEALHPFNTFRKEGFEVDFVSETGKFGWDEHS 60
Query 46 CSRDVVICPDAS———LED————— AKKEGP——————-— YDVVVLPGGNLGAQNLSESAAV 88
++D + D + +D AK + P Y + G+ + ++ +

Sbjct 61  LAKDFLNGQDETDFKNKDSDFNKTLAKIKTPKEVNADDYQIFFASAGHGTLFDYPKAKDL 120

Query 89 KEILKEQENRKGLIAAICAGPTALLAHEIGFGSKVTTHPLAKDKMMNG 136
++I E G++AA+C GP G KT PL+K+G
Sbjct 121 QDIASEIYANGGVVAAVCHGPAIF———-DGLTDKKTGRPLIEGKSITG 164

> ¢i|6325167|ref |[NP_015235.1| Ribosomal protein S6A (S10A) (rp9)
(YS4); Rpsb6ap
Length=236
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A72a3a>ZTZTHD

 E-valueh’default1072D TFN =g U B IC

blastp —query ~/HsDJ1l.pep.fa —-db yeast.aa
—num_threads 4 —-evalue 1

A7 A=Y hZEY TXYDIC

blastp —-query ~/HsDJ1.pep.fa —-db yeast.aa
—num_threads 4 —-outfmt 6
« AT 3 VDB & A

blastp —-help | less

@cHl
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 52-2: EPAST Cyeast7 ./ L5l
ZEER U 2 h SR (tblastx)

- query: ZERECH(EPAS1-001.nt.fa)
- DB: BRI D5/ LAFLF(yeast.nt)

- = thlastx OY Y R&{EFE

» home directory[CEPAS1-001.nt.fah’d 4 8%
+ BLASTHACPU4D £ TES D& A]

56
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S7

TBLASTX 2.2.29+

Reference: Stephen F. Altschul, Thomas L. Madden, Alejandro A.
Schaffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J.
Lipman (1997), "Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs", Nucleic Acids Res. 25:3389-3402.

Database: yeast.nt
17 sequences; 12,155,026 total letters

Query= ENST00000263734 cdna:KNOWN_protein_coding

Length=5160

Sequences producing significant alignments:
01]7839148 | ref|NC_001136.2| Saccharomyces cerevisiae chromosome...

gi|6322016|ref|NC_001141.1| Saccharomyces cerevisiae chromosome...

> g1|7839148|ref|NC_001136.2| Saccharomyces cerevisiae chromosome
IV, complete chromosome sequence
Length=1531929

Score = 31.3 bits (62), Expect(2) = 0.028
Identities = 14/41 (34%), Positives = 20/41 (49%), Gaps = 0/41 (0%)

Score
(Bits)

31.3
35.4

E
Value N
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BLASTIRZRZETLL D

» query

—NCBIvZ DDt ~TH

iR dD B 1

DB
—UCSC Genome Browser

O D 72 TR

» http://hgdownload.soe.ucsc.edu/downloads.html

—Ensembl

» http://www.ensembl.org/info/data/ftp/

—NCBI

* http://www.ncbi.nlm.nih.gov/guide/genomes-maps/

58

512-3: ERKD 3 S query,DBT

@cHl
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Bl2: BENE BDDY I VIC

BLASTZ 1 VAM—=ILUL&D
- Local BLASTD{#EL\ A e Ay

—Windows http://togotv.dbcls.jp/20110119.html
- BN - ElEiRE
MRRET - AT 3 ViR
—MacOSX http://togotv.dbcls.jp/20110420.html
- BN - ElEiR
RERET - AT aViE
- AJACSHETHE

—http://motdb.dbcls.jp/?AJACS32%2Fbono

@cHl
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i 30D XA

e Perl 70070 2 2> D*Ag
—EHEX TCHYEDP>TWEDTHE
« BRI HF*—— KN/ECH D 2E(H

—-ElXINHEE
—S[ol{ER I 541
1. TIAMAT VIHREIL XY ;: AGGTCANNNTGACCT
2. PESTHCHU: PEST

@cHl
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B EHRR Help | Advanced search | English  [B/{—Y'3>

3%  Zoo (All organisms in RefSeq) ;

BEFEGoogleD LS ICRRTESD Y1 M TT, NCBI RefSeq @ transcript Z2XRELET,

Ly E SR
« "homeobox; fclaudin; ...... 7 =7 —FR%E
« ["RNA interference"; ...... YT A—=RNTH->TI7L—XBRE

« TArgonaute "PAZ do BRELERADY VY.
« 'NM 001518, 105

« Tsymbol:VIM; ...... « http://GGRNA.dbcls.jp/species/query+string[.format][.download]
« Tref:Naito; ...... X o species — £YEDZELZDIEXF, hs, mm, etc. HEFFIZLEDE (z00)
« 01552311 a at; ..... o query+string - URLT>O—R U7 T XFS
« Taa:KDEL, ...... 72 o format — html, txt, json, #HE&E5IE html
+ 'caagaagagattq; .... o download - URLOBRRICHMT 2 ERRERZ 7 7ML ELTY VO VYO-RTES
* 'comp:caagaagagaty HETES species $& U format OHERE, HMIF TREBR:
» _'lub:aggtcannrtgac o http://GGRNA.dbcls.jp/api.txt
o| EEAEWS =B
g 26 o o h_rttp://(ﬁRNA.dbcls.jg[NM 001518.£Xt )
NM_001518; #8FELTHY XD 7+ X b THYS
e 2014-07-20 F—4~ o http://GGRNA.dbcls.jp/mm/homeobox.txt
e« 2013-07-24 V —A % YJOAT l-hOﬂ'IeObO)(J ’E&%b‘(ﬁ?’l@ﬂbv_‘#x N THUS
« 2013-07-08 GGRNA v o http://GGRNA.dbcls.jp/dm/%22RNA+interference%22.json
. 2012-05-29 FEB >3 Y37/)NIT ™RNA interference"; Z#3 U TISON THUS
. 2012-05-29 GGRNA®D URLTIE " [ %22, AR—RF + KIYI—RULTLWERICER

. BEOIEBR o http://GGRNA.dbcls.jp/caagaagagattg.json
4T "caagaagagattgy ZBRFE L TISONTHE
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CFI3-1: TRAMNOYTVIREILAYV M
R DOEIGFDHME

http://ggrna.dbcls.jp/hs/iub%3aAGGTCANnNnTGACCT.txt

# [ GGRNA.v2 | 2014-08-05 13:53:59 ]

4 iub:AGGTCANNnTGACCT 33
# [INTERSECTION] 33

# accession version gi length| symbol |synonym geneid division source definition nt_position aa] position
NR_073388 NR_073388.1 41011094 1007 ALGT1LOF 285407 RetSeq Homo sapiens (human) Homo
sapiens asparagine-linked glycosylation 1-like 9, pseudogene (ALG1L9P), transcript variant 1, non-coding RNA. 853
XM_006715925 XM_006715925.1578814108 2140 TPK1 HTPK1; PP20; THMD5 27010 RefSeq Homo
sapiens (human) PREDICTED: Homo sapiens thiamin pyrophosphokinase 1 (TPK1), transcript variant X7, mRNA. 1042

XM_005249974 XM_005249974.1530386953 2205 TPK1 HTPK1; PP20; THMD5 27010 RefSeq Homo
sapiens (human) PREDICTED: Homo sapiens thiamin pyrophosphokinase 1 (TPK1), transcript variant X5, mRNA. 1107

NM_001042482 NM_001042482.1110227856 2302 TPK1 HTPK1; PP20; THMD5 27010 RefSeq Homo
sapiens (human) Homo sapiens thiamin pyrophosphokinase 1 (TPK1), transcript variant 2, mRNA. 1194

XM_005249970 XM_005249970.1530386945 2417 TPK1 HTPK1; PP20; THMD5 27010 RefSeq Homo
sapiens (human) PREDICTED: Homo sapiens thiamin pyrophosphokinase 1 (TPK1), transcript variant X1, mRNA. 1319

XM_005249971 XM_005249971.2578814104 2439 TPK1 HTPK1; PP20; THMD5 27010 RefSeq Homo
sapiens (human) PREDICTED: Homo sapiens thiamin pyrophosphokinase 1 (TPK1), transcript variant X2, mRNA. 1341

NM_022445 NM_022445.3 110227855 2449 TPK1 HTPK1; PP20; THMD5 27010 RefSeq Homo sapiens
(hiiman) Homo <anien<s thiamin nvronhosnhokinace 1 (TPK1) tran<crint variant 1 mRNA 1341
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UEDBEHEMNSI—-KREL

* ggrnaapi.pl

#!/usr/bin/perl

my $url = "http://ggrna.dbcls.jp/hs/1ub%3aAGGTCANNNTGACCT. txt";
open(FILE, "curl -s $url [") or die "$!\n";

#open(FILE, "wget -0 — $url |") or die "$!\n";
while(<FILE>) {

chomp;
[next if(/"\#/); |

my @words = split(/\t/);
print $wo rds. "\n";

I3
close FILE;

@cHl
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variant CEBEGEFHETL ZD%E

sort &uniq
EEICETI D &

ALEETEIELEE T BT

perl ggrnaapi.pl | sort | uniq | Lless

rET DL

ALG1LOP
KANSL3
RAB5B

SETD5
SIN3A
TPK1

@cHl
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EENEEFHETL 3D %Ecount

- sort & unigLGWTZENDEE = Z B I &

#!/usr/bin/perl
while(<>) {

my($word) = split;
snum{$word}++;

L

foreach (sort keys %num) {

print "$_\t$num{$_}\n";

}
c DEDICERDOPBZ2HAS5I— R Z2EWNT
perl ggrnaapi.pl | perl count.pl

c I SICFDEDDNZWVWEDIEICT BDIC

perl ggrnaapi.pl | perl count.pl | sort —rn —-k2
@cHl
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513-2: PESTEECS!

. [EHRICPESTEZS! T
c ERSUNZLUT DL DICEZTHZ BT

» http://ggrna.dbcls.jp/hs/aa%3aPEST.txt
- ‘hs'ZRlDEHDICEZ D Z & TRIDEY DG

BEHEHELULTHAZTLLD

7I<q

UT
allll

66
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FYEREDRE

« GGRNAIXT 7 # )L b TRefSeqic IR Nic2EVHEZRRKFICRREULE T,
e TRRDETFTIEVEIFROURLZARBULTWVWET,

EVEDOREE:

E kK (hs Y2 X (mm) Zwv b (rn) —7bkY (aq)

GMLBKY - GMLBKY
-

YAHATIL (xt)

AR (ce) JO4XFXF (at) A% (0s)
) B N ) _~.‘\\
' < | ;‘i":-_ < | V < |
"(:;.Tt F,\l” (‘(:.ﬂ‘;{l‘ f"\l., | "(:V.‘.?t r,»“,
LB} (sc) DR (sp)

http://ggrna.dbcls.jp/help.html & D

(@Mcl
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%13-3: ERD & S EH/INY —> T

- [AIfRIC U CHEERD H BEF/NY —> T
. _V;{‘Fd)y_..—._zli$url€—§éciﬁéz_T

» http://ggrna.dbcils. lp/hs/aa%SaPEST txt
c EMBEELFIDEDICEZ. SXIFEFHREY

@%ﬁ?l%:un %b—(ﬂc\ L/ &~ j
- Bl Z_ [

- E-box: CACGTG
IR RE > 77 )L KDELECH!

@cHl
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