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Data type T—3DE(ELEELD)

Statistics
real-valued

count data
binary data
categorical data
random vector
random matrix

Computer programming

real data type E#H!
floating-point ;F &)/ R 2L
fixed-point &7 /M1 = 21

integer type E#H!

Boolean

enumerated type & H!

list or array ') AME | B2 5 &Y
two-dimensional array {75!
character type XFZ!

string type X F 5%
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. ;EE F(operator), 518 (F RS2k operand) .
Hla+2 DPITITEEFESIBTENRENEND
BA)EEF="+" 5|#,="a", "2
. 7 —JL;EHE (Boolean Operation)

. M EE (Logical Operation)Et LN,

 1(E)MNOUE)ID2BYDT(ER)EITEEDOESIC
HITHEHEHDIE,

e TJOUZIUTEITTHL, T—3R—REEERE
(eg., ANDEEZE . NOTHER)I HRICEHALbNS,
- T—AR—RTEIZHEREBEMNESIDTIEE,
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AN

J—)L;EE (Boolean Operation)

=t BHIIP{EZFR (Truth Table) R (Venn
- ANFA | A B H h Diagram)
A and B 0 0
_ A-B
cmIEfE AXxB 1 0
i [@D
AAB 1 1
A or B 0 0
SRIERFO A+B 1 1 '
(OR) AUB 0 1
AV B 1 1
A d B 0 L
& ERIETE s 1 1
(NAND) — (AAB) 0 1
1 0
0 1
255 SRR nor o [ (a()s)
(NORD) AV E) 0 0
1 0
_ 0 0
HEfth RO SR IR /L eor B : 1
FO(EOR _nxorb ‘
XOR) N A-B+A-B 0 1
(AVB) A—(AAB) 1 0
A not B ;
EHE (NOT) A @
—A
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XML (eXtensible Markup Language) [&445 2B HRIZFRE T=5,
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.XMuiXSLx/svr)w—H KUY, T—HADABRERBRZHHLTEE
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FASTA (format, file)

>seq 1
CTCCATAATCAT
>seq 2
CTCCATAATTCAT

>seq 1
CTCCATAAT-CAT
>seq 2
CTCCATAATTCAT

A BRI a— N LCOEZR Mk %
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Phred quality score (quality value, QUAL):
quality = — 10log,pp

Phred quality scores are logarithmically linked to error probabilities

Phred Quality | Probability of incorrect Base call
Score base call accuracy
10 1in 10 90 %
20 1in 100 99 %
30 1in 1000 99.9 %
40 1in 10000 99.99 %
50 1 in 100000 99.999 %

http://en.wikipedia.org/wiki/Phred_quality_score
QUAL = quality + 33
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sTX| 2 |02 |DC2 18 | 12 " 31: 2] 2 SD: 22| B | 66)42| R az: 2| b |98 62| r |114] 72 : tbf:&?'“ :
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EOT 4 |04 DC4| 20 141 s 35: 241 4 52: 341D 68144 T |84|50] d 100 64 t 116] 74 lﬁ:égﬁ :
ENQ 5 | 05 [NAK 21 |15 | % | 37]25) 5 | 53135 ) E | 69045 | U |85 55 | e 10165 | u (11775 | bemmmmmmmmmeaad
ACK 6 06 |SYN| 22 | 16 : & 38! : 6 | 54 36 : F ?n: 4 |V | 36 56 f 102 86 | v 118 76
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BS | & | 03 |CAN 24 18 : ( f-III: 28 : 8 | 56133 : H ?2: 43 | X | 88|58 | h |104| 68 | x [120] 78
HT| 9 |09 [EM| 25| 19 || A1 : 200 9 [57(39 41 |73149| Y |89 59| i (105 60| y |121| 79
NL*| 10 | 0a |SUB| 26 | 1a | * r_z: 2a | 53: 3a{ ) 74§43 Z |9  Sa| j |106 6a | z |122| 7a
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CR| 13 |0d | GS |29 |1dj - 45]2dj = |6103d§ M |77014d | ] |93 5d | m 109 6d | } [125|7d
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CIGAR: reference&®Match, Insertion, DeletionZread&2 5| D IEIZL <
DDEMH>TWAIRERTHANEKRTER

5l

RefPos: 1 2 3 4 5 o6 7 8 9 10 11 12 13 14 15 10 17 18 19
Reference: C C A T A C T G A A C T G A C T A A C
Read: A C T A G A A T G G C T

=>

POS: 5

CIGAR: 3M1I3M1D5OM
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BED format
bigBed format
PSL format

GFF format

GTF format

MAF format

BAM format

WIG format
bigWig format
Microarray format
Chain format

Net format

Axt format

.2bit format

.nib format
GenePred table format



GFF (v3) format

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

ctgl?23 . gene 1000 9000 . + . ID=genel;Name=EDEN
ctgl23 . TF bind 1000 1012 + ID=tfbsl;Parent=genel
ctgl23 . mRNA 1050 9000 + ID=mRNA]l; Parent=genel; Name=EDEN. 1
ctgl23 . mRNA 1050 9000 + ID=mRNAZ2; Parent=genel; Name=EDEN. 2
ctgl23 . mRNA 1300 9000 + ID=mRNA3; Parent=genel; Name=EDEN. 3
ctgl?23 . exon 1300 1500 + ID=exonl; Parent=mRNA3
ctgl?23 . exon 1050 1500 + ID=exon2; Parent=mRNA1l, mRNA2
ctgl?23 . exon 3000 3902 + ID=exon3; Parent=mRNA1l, mRNA3
ctgl?23 . exon 5000 5500 + ID=exon4; Parent=mRNA1l, mRNAZ, mRNA3
ctgl?23 . exon 7000 9000 + ID=exon5; Parent=mRNA1l, mRNAZ, mRNA3
ctgl23 . CDS 1201 1500 + O ID=cdsl; Parent=mRNA1l; Name=edenpr.l
ctgl23 . CDS 3000 3902 + 0 ID=cdsl;Parent=mRNAIl;Name=edenpr.l
1:seqid
2:source
3:type 4:start 5:end 6:score
7:strand

8: frame
9:attributes 27
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o EEICIXEEICIZEEI LD,

o EREICEZIR, EICIEXAPELS,
. ZIZTiEEgR, EICIEFHRENLD,

. ZREICIHEHH, BEICHER. FAULD,

o EEIZIZZH., EICIZZH., BALS,
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DIGEDIELZDHIET I1ED2DDE N EIET ,

e XMLZ7AILTIZ. parserzftLT. THFXLE R
ZiREH9 &I J:U AD ’Cﬁ#%ﬁf%é

e NAX A TAITAOVATIL:

« BLAST#ERLEEMIETHBA=DIZEINT=T74
)L

. FHEHT-->RDINE (TATSLTIE)
e LWKODDFATFNELTRFINTILNS
- BioPerlCBLAST#*parsed 271473
- http://www.bioperl.org/wiki/Parsing BLAST HSPs
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IF R (regular expression)
e XFIDEEZ—DODXFINTRIETHHIE,
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\/—CTTU?E'b\—Cgé
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e | FE=IEZDE,
. ¥dFEIL[0-9]: BFIZTYF,
e ¥n:BITO—FIZTYF,

30



2FT v —)L;

TXAR T 7AILVERL

e TXRANITT4R—
. OSIZfAIELTWAED THEEEREAS. I

FRRRBEAR

ERAAN

31



TXAMITT473
IERFRITZFEZDHH

_'g¥¥ws'21'2.'24.fujita—hu.a-::.jp¥ushdisk¥mak2¥Prv51¥as¥Dut:_HS?EHdditiunalFiIes¥TahIeS1 —con¥ txt — EmEditor

rWE) REE #FEE HTO) W-IND tLFO0)  AJLZHH)

|"“' o | 20 ISEEE v il
L1y 1|D....|....'2|I:I....|....3|l:l....|....4|l:|....|....5|l:l....|....5|D....|....'.I'EI....|....8|EI....|....3|EI....|...1.l:l|l:l....|...1.1|D....|...1.'2|l:l....|...1.3|l:|....|...1.4|l:|
i 3818194[3;‘[3—:» 9384455 45 75 OneMap val idated=YESS HITO00093287 .45 9384455 9910775 +5 1810 GTE0 0 TrueB fichr s 4
2|942650554/G%  47433915+= 25 OneMap validated=YES® HITOO00S5746.7= 4743390R47434015+5 25 +tg+  Falses chrle
3| 9426505 54/G5  474339T+5 25 OneMap val idated=YESe HITOO0207419.75 474330004743401 545 25 tge Falses chrle
4| 296023358/G5 137852918 sh 9B MultiMap® val idated=YESE HITO00357424 45 132852785 137857975 S
5|226023354/G> 13506088 be 2 MultiMape val idated=YES> HITOO0133060.45 13506075 13506089 g
8376501850/ T> 54940836 5 0.26 OneMapBival idated=YESEHITO00091701 .85 549405075 549408365 B s Gk
71751925458,/ T5 634084095 +5 0955 OneMape validated=YES= HITOO009112. 7= 634026155 63408410 B
8| 171271978 C/GE T 652333605 S5 0,075 OneMap® val idated=YESE HITO00093552. 1565233360 652405995 B
9|33169895C,/T> 670146759 o 0.215  OneMapt val idated=YESEHITO00023022 58670146758 670155219 o 1B TE
10]3816989-C/TH 670146755 -5 0.215  OneMape val idated=YES= HITO00112267.5= 670146755 57015521 N | B TE
11]3816989°C/TH 670146755 = 0.215  OneMape val idated=YESs HITO00213923.5= 6707146755 57015521 N 1 B TE
12| 3816989-C/TH 670146755 = 0.215  OneMape val idated=YES= HITO00338573 . he R7N14R7AL RIN1RR7 1 N b N
13]3816989°C/TH 670146755 5 0.215 Onelapk val idated=YESs HIToo0s5231 1 . BN 2 <]
14| 6424545C/T 735456365 +h 2B OneMape validated=YESs HITOO0096622. N
15(6697198-C/G> 1089899216 45 25 OneMape val idated=YESE HITO00307088. msescrdl: AERERE)
16| 18053594/G 110005308 +=  0.145  MultiMapB validated=YESEHITOO ¥ =] =] \
17| 180535004/G 1100053085 o 0.4 MultiMape val idated=YESS HITOD SBRfEOI=FIP):
|18 18053594/G (1100053085 5 D.145 Mult iMaps val idated=YES= HITO0 | =l 2] m L
L | 3
 RrFe T ERIEEC) _ M |
v ERERsERTE00
-

[ BEEOHEFITDO0
R LEEEREOIE)

[ # T LESESL AL H)

32




« TFAI-
- OSIZHERLTL\S LD THRIAETZAN. I

ERAAN
- 57

BFTv)U—)L: ‘
TXAR T 714 ILIERK
IT42—(EF)7LHEHE

XYl <-->aUIRXYYLGEERDERIZ[EF]

=X

LWL EiTZ2—FfElR =

%fIE*"O)J_#R >OE—Phvk

e XNFI—

I‘EUA{E L/—le.gi*f&jrb L

FRRRBEAR

33



F w1224 fujita—hu ac jp¥usbdisk¥mak 2¥Prv5t¥as¥Doc_AS¥AdditionalFiles¥TableS1 conY txt — EmEditor
ll FriF) IREIE]  fEEE)  FTO0 W-MT e BRn0a A LZH)
J AR {ERNI ] iE n e | S H‘l"““} »
- B o B0, I 1000, Tl
=5l Cirl#5 T e
e T TR FSe HITUDUUBSZSE 4—» 988445# 9910?2# - 1_, GT=
s ES® HITOO0085746. 75 474339084743401 5+ 08 28
I:Et—:. \I—HTI;]ﬂI“I'?ﬂ?d'IQ T 7422004743407 545 o te
e 742445 132852785 13285;
ENRIP).. Crl+p BEHTELD) 3060.4% 135060755 13508
BRI g —Cihi).. 3077 LS hA340507= SLEEIEE
1 TableS1 con' et UTF-16LELL 63402615 63408410
2 Gi¥lzers¥MakotoDocuments¥IGMS . ¥ Talk MemoDrOhno Kinjil9281 0 UTF-16BELE: 380218 B523338{j—> Bh240"
3 ¥ Uzerz¥Makoto¥ AppDataRoaming¥0pen. ¥document _io_logring txt UTF-8(3) F01467H3 218
4 G¥Uzers¥Makoto¥ Documents$ My Onn¥MeitestuBus txt UTF-3T) E7014675%
b #wz 212 24 fujita—huac jp¥ushdiskmak 2 man¥ L inux0SChanee it
6 L¥lLecture¥zlideparts¥FlcDMNAuzsedHinyDE txt :jt: Eggg? 708) 670146755
7 L¥lLecture¥slideparts¥HapMap3zamples txt _}jt_} = (150} 7014675
8 L¥lLecture¥zlidepartz¥RefSeqlDs txt _";E_" == (Windows) B70T14675= STRVR RO
277 L TRILA(E) CHrivE JULFESE (50) 735456355 73549125
BHL3(0) CHrl+F4, Carlsth J3)LFEEE (Windows) ']’[1]gge392[1]TUUUS%ELUS%%S?TUUU‘
. -4 EEE (DOS) ] - !
' o L Cirl+shift+E i
Teemeso0 Mot TRIDNER(SO) 2739.8% 1100032565 11000
- 3024558 (indons 9920.651100032565 11000
O] ToUTr A O T T o0 e TICIT L 1 T :
EaiFFohERS (GB2312)
4 _ - FA(4 RIS (HT) :
FriEREELET L O-FriRaE LET GEHTEE. g5 {+FOhERS (Bieh) o

#UJI-EEE (DOS)

- . U155 (150)
X I r #1) ). 558 (KORB-R)
n %’-UJL?EE (KOI-LJj

I EEE Mindows)
#1)2p02g (150)

,‘ %IJ s E l_l_l #2528 (Windows)
A % I — 75438 (DOS)
' 1 P~ AFSHER (I50-Logical)

A IS4 E8 (I30-Visual)

I\ 0) I / : I\ ZIR E gj‘;’; e

=h
- 1-1‘ AP y  BESE (IS 1 )4 bt
S T e e S BAEEE (U1 Ak hehdET - 50480
e T e g ~ . BAEE (7k J5)
S
B2[EEE (GEmER)
8#[F=8 (EUGC)
83(EIEE (1500
ST 3 (150
A1 EE (Windows)
FILIEE (Windows)
1-H-E%
A LEE (Windows)
LERALL




o« TXARI"C

B2FTvoJ—)L:
TXANIT7AILVERK

LT A3 —
ERARI., MR ER O—FERLEDHEENEZ D,

FOY 53 R B ERTOTS L TF18—&

LEIENS

_ ROEBAR - /AENTRTR
EBASRA N 3—bOybhE—

- (FrIEER"HNE

L HIZC = 5Hh)

{5l - K2Editor, F#L.. vi, Emacs, Gedit, Unitext

35



Text Editor&i#ft & B FI=IE(IDE)

. B FRIRE
 JOUSLIERDBIZHREL, TFXAMI T2, O

INMT . TINYHGZEDY—ILE—DIZLI=3 D,

. 15l : Eclips (IBM), KDevelop (KDE)
« Emacs® k57itext editorTHIIZAE{FESZETIDES

AR

. ([BEIXML Parser: RigH AL DEE S E<---

)

753 —)
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Java - Squirrel-SQL-Client/src/net/sourceforge/squirrel_sql/client/ Application.java - Eclipse Platform

lﬁle Edit Source Refactor MNavigate Search Project Run Window Help

mrEa s | &8 S|/0(é i oo (r0q [Bswe (40 |8 |dds s B [ §heva) =
8 Pack 32 J‘UjUnit\l 5. Navi =0 Km Application java 22 9= outline Eé\ =![m|
& | .. =« I package net.sourceforge.squirrel_sqgl.client; \ es |8 5 L v
e ®‘ ey e ® * TODO: finish i18n(] ” lz‘ e
< fx.PJ Squirrel-SQL-Client B @import pva.athWTEvent:D :+ net sourceforge.squirrel_sql.client
v @gsre * Defines the API to do callbacks on the application. b “= import declarations

< {8 net.sourceforge.squirrel_s

b [J) Application.java

b ApplicationArguments.je

b [J) DummyAppPlugin.java

b [J) AleTransformer.java

b [J) FontinfoStore. java

3 Iﬂl}\pplication.java

b [J) Main.java

[ SquirrelAppender java

b [J) squirrelLoggerFactoryja

b [J] version.java
118NStrings. properties
= update_feature.zip

{3 net.sourceforge.squirrel_s

{3 net.sourceforge.squirrel_s

{3 net.sourceforge.squirrel_s

{3 net.sourceforge.squirrel_s

{3 net.sourceforge.squirrel_s

{3 net.sourceforge.squirrel_s

{3 net.sourceforge.squirrel_s

f# net.sourceforge.squirrel_s
{3 net.sourceforge.squirrel_s
{3 net.sourceforge.squirrel_s
{3 net.sourceforge.squirrel_s
fi# net.sourceforge.squirrel_s
fi# net.sourceforge.squirrel_s
f# net.sourceforge.squirrel_s
f## net.sourceforge.squirrel_s
f# net.sourceforge.squirrel_s
i net.sourceforge.squirrel_s
{3 net.sourceforge.squirrel_s

{2 net.sourceforge.squirrel_s

v v VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV Vv v v v v

i} net.sourceforge.squirrel_s -

K 2

)

-~

*

* @author <A HREF="mailto:colbell@users.sourceforge.net"= Calin Bell< /x>
* @author Lynn Pye

"y

class Application implements IApplication

=¥ Logger for this class. */
private static ILogger s_log;

= Internationalized strings for this class. */

private static final StringManager s_stringMgr =
StringManagerFactory.getStringManager{Application.class);

private SquirrelPreferences _prefs;

private SQLDriverManager _driverMgr;

private DataCache _cache;

private ActionCollection _actions;

e+ Applications main frarme. %/
private MainFrame _mainFrame;

¥ Object to manage pluging. */
private PluginManager _pluginManager;

private final DummyAppPlugin _dummyPlugin = new DummyAppPlugin();
private SquirrelResources _resources;

e+ Thread pool for long running tasks, */
private final TaskThreadPool _threadPool = new TaskThreadPool();

=+ This object manages the open sessions.*f

<]

m@ javadocl = Console‘|

0 errors, 2 warnings, 0 infos

Description

4 | Resource

Warnings (2 itemns)
& Classpath variable 'JRE_LIB' in project 'Squirr Squirrel-SQL-Client FW
& Classpath variable 'JRE_LIB' in project 'Squirr Squirrel-SQL-Client

- Q Application

a © Application()

@ o startupl)

b (@ new EventQueuel) {...}

b L new PropertyChangeListener() {...
@ . shutdown()

@ » saverpplicationState()

@ saveGlobalPreferencesl()
@ closeQutputStreams()

B savetliasesl()

@ saveDrivers()

@ closeallViewers()

@ closeallSessions()

@ . getPluginManager()

@ . getWindowManager()

@ .. getactionCollection()

@ . getSQLDriverManager()

@ » getDataCachel)

© . getDummyAppPlugin()

© . getResources()

© . getMessageHandler()

© . getSquirrelPreferences()

© . getMainFramel)

© . getSessionManager()

@ » showErrorDialog(String)

© » showErrorDialog(Throwable)
© » showErrorDialog(String, Throwable)
@ » getFontinfoStore()

@ . getThreadPool()

© qgetLoggerFactoryl)

@ » getSQLEntryPanelFactory()
@ . setSQLEntryPanelFactory(ISQLEntryP:
@ ~ getSQLHistoryl()
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. V2O BEEIES XT L (Hyperlink Management
System, http://biodb.jp)
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<«

IV OBEEE

AT L

C M [ biodhjpfindex cei?lang=jpetax=hsa

L0gihEIEs 35
(Hyperlink Management
Systemn) |3, EwilEOEFEL
TR ZEmULSEgT
IR — LT, TXTD
F—HIpnEEREERHEIT
2 P e s
Rl T T L

L oEEe.,

WEF—aErns e —
BiabBScandE LI L= 3L

CtoEEe, <k

=T - ARE

FTLIELTEET.

ST — {201 253
e M

Selected ID

Homo sapiens IDs

L&}

EFDIRET — 32— 2100
H-limDB

¢ Accession Mumber

¢ H-lnwtranscript IDHIT)

¢ H-lrw cluster D (HE)
¢ H-lrw protein 1D (HIF)

H-GOLD

o Accession Mumber
¢ H-GOLD Marker D

Ensembl

¢ HUGD gene symhbol
¢ Ensembl Transcript 1D
(EMST)

il e |

- Mmoo bl T = I ST R LT ™0

ID—HEER AT L

FiD
Aeccession Number W
AKO9EE2E, BLCOSIESY

ERaIDO 7 IEE
FrAIAERER | ERTh TG EA

CEl

« Accession Mumber
« GenelD

« COMIn D

¢ RefSeq|D

. @Refﬁeq Protein ID
« PubhedID
o HLUGO gene symbol

GeMOB.J

o HLUGO gene symbol
e dhSRP rs#

GGDE

« HUGO gene symbol

grrsA—F
ID convérter sysStem

DR AT 4a

FEPIEID

P B | H-lmw cluster 1D (HIX)

i

HUGO

¢ HUGOD gene symbhbol

« POEID
¢« LiniPraotAccession
mumber

TRNAD

« Accession Mumber
« fRMADE D

T — 2Btk

=Webh service =Help =Enalish

IWGrd ¢

ID—3EFHR L 2T LD Converter Systern)| 3. BIZF0A0 0 1 PBERY Do FREFETSRSLT. 557 — 20— 207 —AI0EHIE T SithdT
—A= AT —AIDICERT - LT BT - AIDFE— B TR TEE L O O T EEELT. EOISHAT —AIDEER

v | Geaan)

LIniProt

« Accession Mumber
¢ LIniPrat Accessian
mHumber

MutationView

o HUGO gene symbol
« COMIMID

HGPD

# Accession Mumber
« FLIID
« Clone D

41
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C M [ biodhjp/index cai?lang=jpitax=hsa

e e E P e 4

Fosme. <A

BB —AC 201 288
iE=3 1

Selected ID

Homo sapiens IDs

"

= D

| H-lmDB

e Accession Mumber

« H-Invtranscript ID(HIT)
+ H-Inv cluster D (HIEE)
+ H-Inv protein D (HIF)

H-GOLD

¢ Accession Mumber
¢ H-GOLD Marker D

Ensembl

o HLUIGO gene symbal
« Ensembl Transcript ID
(EMST)

« Ensemhl Gene ID (ENSGE)

=

EGG

KEGG Gene D

¢ GenelD
o KEGG Pathway 1D

BEvola

« H-Invtranscript ID{HIT)

H-ANGEL

« Accession Bumber
¢« H-Inv cluster ID (HE

DrugBank

ErDURERT —FN—RLID

NCEI

Accession Mumber
GenelD

Cbdind 1D

Refseq 1D

. @HefSeq Frotein IO
« Pubhled|D
HIIGO gene symbol

GeMDE.J

« HUGO gene symbaol
o dbSMP re#

GGDE

o HUGO gene symbal

HP

« GenelD
« HFRDID

H-DBAS

o Accession Mumber
o H-Inw cluster ID (HED

FL.) Human cDNA

s Accession Mumber
« FLJID
o Clone D

Wikipedia Human proteins

HUGO

o HLIGO gene symbal

« POBID
¢ LiniFPrat Accession
Humber

TENAdb

¢ Accession Mumber
o READDID

NBRC

¢ Accession Mumber
« FLIID
« Clone D

G-Compass

¢ Accession Mumber
¢ H-Invtranscript IDIHIT)

Va DB

¢ Accession Mumber
¢ H-Inw transcript ID(HIT)

JSNP DATABASE

LniProt

« Accession Mumber
¢ LIniFrot Accession
mHumbier

Mutation\/iew

« HUGO gene symbaol
e CIMIM D

HGPD

« Accession Mumber
« FLIID
¢ Clone D

LEGENDA

¢ GenelD

CIPEO

« Accession Mumber
« CIPROID

PDEBeChem

« POBRID
« PDBHeChem (D

]

7
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2. HEIEBIC LSV DDOEBRERDE

http://biodh.ip/hfs.cgi?idqlID14t ype=[1D Type 4fib=[Database namel]

D L2 [http/ Fbicdb jo/ s cgi?l AT A—2E BT TC I TR TEERT ., BE T 2/ 5 A—2TLITFOm@WTY,

1. D]
o DIDETEELE T,
2 |ID Type] \
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HHETELIDE A —— %2
L3 Database name /
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Accession Number BCOS3657 1S H-InvDE (Transcript view) ™~ 0T 2185,
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0 o e s T = = IO
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)l IN\—230 DT

http://genome.ucsc.edu/goldenPath/help/hgTracksHelp.html#Convert

e 7/ LDEFE(coordinates)(XIBEEL T v T (
IN—DAV)DEBICTHFEVEBRSINTLD,

. scaffoldfEiMDgaph it
ﬂ%l:fdtgd)f:&) o

i E 5. contigD [RI=A0E

e« UCSCTII2DDZEMY—ILHH B,

« BLAT

o Lifting coordinates

- Web-based
- Command-line

&R a— )L COER M #%

= 218
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- genome version& &

— — = - - - e e = = - -

List of UCSC genome releases http://genome.ucsc.edu/FAQ/FAQreleases.html -
Question:
“How do UCSCs release numbers correspond to those of other arganizations, such as NCBI?™ Ensemblib
Response: GRCh%{iFﬁ
ISPECIES |lUCSC VERSION||RELEASE DATE|RELEASE NAME / /ﬂSTATUS |
IVERTEBRATES || | | - | |
|Humar'| ||h_g1El ||Feb. 2009 ||Ger'|ome Feference Consortium GRCHIT ||ﬂvai|able |
| | IMar. 2006 INCEI Build 36.1 || Available |
| lhgt? ey 2004 NCEI Build 35 | Available |
| |lhaté llJul. 2003 INCEI Build 34 || Available |
| | lApr. 2003 NCEI Build 33 || Archived |
| | |[Mov. 2002 INCEBI Build 31 |l Archived |
| |lhgt2 llJun. 2002 INCEI Build 30 || Archived |
| |lhgt 1 lApr. 2002 NCEI Build 29 || Archived |

h?m Dec. 2001 NCBI Build 28 Archived

hgs Aug. 2001 LUZSC—assemblad Archived
| |\he? lApr. 2001 |lUCSC-assembled || Archived |
| |\hgti |Dec. 2000 |lUCSC-assembled || Archived |
| |\hes et 2000 |lUCSC-assembled || Archived |
| |lhgt |Sep. 2000 |UC5C-assembled ||l Archived |
| |\hes llJul. 2000 |lUCSC-assembled || Archived |

he? Jun. 2000 UCSC-assembled i;ﬁg'md (data set

he May 2000 UCSC-assembled ir:ﬂ}'md (data set
ICat felCata |Dec. 2008 IMHGRI catChrivl 7e |l fvailable |
| |lfelCatd IMar. 2006 |Broad Institute Release 3 || Available |
IChicken |\galGala My 2008 WWUSTL Gallus—gallus—2 1 || Available |
| |\zalGal2 |Feb. 2004 [WUSTL Gallus—gallus—1.0 || &vailable |
IChimp lpanTro2 IMar. 2006 lCGSC Build 2 Wersion 1 || Available |
| llpanTrol |IMov. 2003 lCGSC Build 1 Wersion 1 || Available |
IC o lbosTaud ot 2007 |Bavlor College of Medicine HGSC Btau 4.0 || Available |

~|N




Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help

J Lift Genome Annotations Blat
Table Browser

This tool converts genome coordinates and g1 Gene Sorter :n assemblies. The input data can be pasted into the text box, or uploaded from a

file. If a pair of assemblies cannot be selecte Genome Graphs direct lift between them is unavailable. However, a sequential lift may be
| possible. Example: lift from Mouse, May 200: 1en from Mouse, Feb. 2006 to Mouse, July 2007 to achieve a lift from mmS o
| mm9. In-Silice PCR

Original Genome: Origina ° New Genome: New Assembly:

. VisiGene
Human [=] Mar. 2( Human [=] Feb. 2009 (GRCh37/hg19) [+

| Other Utilities

Minimum ratio of bases that must remap: 0.95

BED 4 to BED 6 Options

Allow multiple output regions: [
Minimum hit size in query: 0
Minimum chain size in target: 0

BED 12 Options

Min ratio of alignment blocks or exons that must map: 1

If thickStartthickEnd is not mapped, use the closest mapped base: []

Paste in data (BED or chriN:start-end formats):

chr2 21280126 TAEE01ES -

" chri 148864770 14886481%

| oamn L
cnr R N
vl slzisn  1oigriGa
cnr
chri? 455 46EE9 45548720
chr3 A0304862 A0304917
chrif QTR1E9T0 Q7R1T025 il
chré  BA4B7944. 88468000

Or upload data from a file (BED or chrM:start-end in plain text format):

BRENTLE A

Command Line Tool

To lift genome annotations locally on Linux systems, download the [ifOver executable and the appropriate chain file. Run liftOver with no arguments to see the
usage message.
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algorithm: ifi X z 1451

. (N3, 7, 1,9, 42 FBIZHWUNEZ L,

° I:jj_/£1 ,=‘2|:jj_$'|']

1. EMBIEIZNEEH. AimemEFB LT D
2NEBEEHEN+HT1FBZLEE

3. AEDIFONKNEZITNUIXHEWNZNBEER R
4dn=1hmhonNn=m—1ETERYIRT, ((——ZKIEHGIF)
5.£5—E n=1/bn=m—2F TiY:R T,
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Eﬁ*—l?‘:%‘ 17I<L\7 D7 SLF ==
« C/C++

. Java: http://java.sun.com/

o .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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libruary (5427 32"))&l&

 NAGEDOEWERDTOT S L%, MDT0OT 7 LA
MSFIFATEDLIIC, —DITFEHED,

- BRSO TIL—FUONES,

— TATI)—ZDEDIEE R THBELGL, fhDTOT S
LDESERETR D,

- B E’Jc‘:LﬁE@Eé%ﬂﬂ S RAPIE- VA2
. (fF)PerlSED

- Perl&i&— %@7477')——>CPAN
o http://www.cpan.org/
- éE%'l%*&@?/f?“iU——>BioPerI

« WWWw.bioperl.org/
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' [ The Comprehengive Perl f

=

C N [0 wwweopmnorg

( : P N Comprehensive Perl Archive Network
113,977 OPEN SOURCE PERL MODULES READY TO DOWMNLOAD AND USE

Home Modules Ports Perl Source FAQ Mirrors

Search: ([N ET R

Welcome to CPAN Recent Uploads

The Comprehensive Perl Archive
Network (CPAN) currently has 113,977
Ferl modules in 25,855 distributions,
written by 10,074 authors, mirrored on
275 SEMVErS.

App-Tacochan-0.03
SCL-Bibliosoph-2 47
Config-kodel-Dpkg-2 027
Erownie-0.08

_ S Mason-Tidy-2.97
The archive has been online since Lingua-JA-wehlIDF-Driver-

October 1995 and is constantly growing. TokyoTyrant-0.10

o o o o o O

, o Lingua-JA-yWehlDF-0.43
Search CPAN via o Poet-0.13
s Test-Spec-RMaock-0.004
e metacpan.org ¢ MooX-Struct-0.004
e search.cpan.org & more

Yours Eclectically, The SelAppointed Master Librarians (CO&D ofthe CPAM.
1995-2010 Jarkko Hietaniemi. @ 2011 Perl.org. All rights reserved. Disclaimer.

http://www.cpan.org/

Getting Started

e Installing Perl Modules
e Learn Perl

Perl Resources

The Perl Prograrmming language
Perl Documentation

hdailing Lists

Ferl FAC

Scripts Repositary

o o o o O

Waster mirrar hosted by YE OIS ¢

S
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)
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BioPerl

main linkz

tain Page
Getting Started
Crowmnloads
Installation
Recent changes

Random page

gearch

U woww bioperl.org/wikis Wain Page

page

discu s=ion

Main Page

g SOUFCE hiztory

Welcome to BioPerl, a community effort to produce Perl code which iz useful in biology.

For more backeround an the BioFer| project please see the Historw of BioPerl

2 Locin

Login with OpenlD

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

Installation

documentation

Cluick. Start

F AL
HOWTO=

AP Dacs
Scrapbook
Tutarials
Deobfuzcatar

Browse Module=s

co LRty

flews

Mailing lists
Supporting BioPerl
EioFerl hedia

Hiot Topics

About this site

Linwex

Windows

Mac 05X
Ubuntu Server
FreeBSD

Fedora

Developers

Ising Git
Advanced
BioPerl

The Sedl
Modules
Features and
Annotations in
EioPer
Writing BioPerl
Tests

Do curme ntation

s AFI Docs and BioPerl
docs &

= HOWT O

s Scraphook

s The tinMfamous

Deobfuscator &

Howe Do L7

s .install BioPerl?
s find a nice, readable

BioPerl owerview?

~.@et help?

Llearn Pearl?
s tead 3 sequence file?

s parse g BLASTAFASTA
search?

..get ZenOmic SEQUeEnCesS

el conrdinates?

Support

= FAC

n IRC : #hioper| &2

Wiz o hat 6

= hdailing lists

s Search mail list

archives &

= BioPerl Medis

options

BioPerl-related
Distributio ns

s Core

s BioSCL adaptors

{BioPerl-DBE
= BioPerl-Run

WRppe rs

s Metwork analysis

{BioPerl-
Me twiork)

s Bio:Graphics &

" Eiiu:u Fea rI—F'ec&:_rree

O|B|F News

Travig-CI for Testing

BioPerl-DE, BioPerl-Fun, BioPerl-MHetwork 1.6.9
releazed

BioPerl1.6.9 releazed

DBF and Google Summer of Gode 20011
Introduction of CpenlD loging for OBF wikiz

D BF Fedmine zerver now available

BioPerl has moved to GitHub

0|B|F Google Summer of Code ficcepted Students
J|B|F in Google Summer of Gode

BioPerl at GMOD Meeting 2010

See alzo our news page, and twitter gl




EEHRDS1475')
%0)1'&0) = I:Il:l

« BIOPHP

— http://www.biophp.org/
« BioRuby

— http://bioruby.org/
« BioJava
— http://www.biojava.org/
BioPython

— http://biopython.org/
- Bioconductor

- http://www.bioconductor.org/
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- JOUSAEZBEFFE
- OSMOIV Y FIBZFIR: shell script
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shell script
(TIL-RTVTH)

o Linux (Mac OS X% .5\q)})

== /=

o KAT

IAHAXEREHONILOTERANIFZAIL

IZRFLT, ENEEITTEDWICT HLD,

* *IJJ
Do

E=aNE A SV o o b2 (O F = 41yl VA0 5

« Windows®batch file L T=fRIE DI,



WebYV—JLIZ A D=

WebH—E X (1T H—EX)

Web*Y—JL vs. WebH—E X

IL

~CANL.IRTHEEET S

WebH—EXIZTOTSLMNAAL., BT S

/_

= YIEER T R<H

&N HWebH—E XAPI (application

programming interface, 7 7'V B F (2N FABOBE e 18 F|

4

19 BN FiE)

SOAP
REST

NLE—REIICHRFIHASN TS

amazon, XK




£ aflERWebY—E X

—  http://www.ebi.ac.uk/Tools/webservices/
- RETHEHIN., TEGYZ=aTILHFEE
. JST BIRD & DDBJ Web API for Biology (WABI)
—  http://wabi.ddbj.nig.ac jp/CookBook jp/
- BRFEELEZBOYADBH5,
o« H-InvDB
—  http://hinvjp/hinv/hws/doc/index_jp.html
« VarySysDB

—  http://hinvjp/hinv/hws/varysysdb/doc/index_ja.html
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Human Genome
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~ull-length cDNA Japan
H-Invitational
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L7Aaszok

1987 FNHBBIT. M- X5 B ENECHI R EEIRIRE

1990 7A)A AFXIVR BEK FMY., IS5 RERILDETHEEIY
— 7 L(INC)EE

i — B RS 7R L . mapfERK(YAC,BAC,PAC). #FiikfliRa%.
1996 /\Sa1—4 &5

IL—IL (SN, EfeaI k. 718, 2005F 5T B R)
1998 Celeratt 3SERITERNT / LI EREFZE S

[INC:E+EZ F . BACHIZE R T —2 L BNEE(Z /2 #DBIZ T/ F]
2000 Jun. I ZRTERES

[INC] Nature (2/15/2001)

[Celera] Science (2/16/2001) SR
2003 Apr. [INC1& £ & (kfRsE5E T E S ) B

[INC] Nature (10/21/2004) ':"-'* | E}.ﬁ
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O%24 (=1L ZL DA EEBANSIER
SNT=BACSA4T3!)—)

_ [Cerela] 5 ADE
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E

A
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cDNA projects

e EST project
_ J. Craig Venter (USA)HNFCER I+

~ dbEST (release 120701, NCBDD#i5t Tl
ERAY8,692,773 T M) TE K,

o Full length project
— H-Inv
- FANTOM
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Human Full-Length cDNA Annotation Invitational
(nttp://ninv.jp)

ErELRODNAT OV VA R(FLY) TARGEHAEZ)—FF5HaL 023 EFL
TLVf=(eg., Nature Genetics 36, 40 - 45, 2004),
-H-Invitational(E &%~ >Y>) 200248H25H-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 (NCI/NIH, 7 XA)

56,419 Total

ErSEERCDNAIZEREMRNAD T—3% A T, 2BALT=, (2006)
. HATH. T2 KT —FITKo=EEM AT EE
. (eg., AS subDB, H-DBAS, http://hinv.jp/h-dbas/) 69



iIPSHARA#IIIIZ. cDNA DBIZ &

FA | N 5 il biE TRy~
T =V DEEEANERR,

1

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

FANTOMIE, BIEFHARFMD I IAI S AHONT 4
77OS TR CIREESN -2 42 ECDNAD T /T— 3>
B ELT-EREHEI Y — T A

2000 IZ#5 S . 200812 AIRE .. S MEHISHE.
SINHE (X ERIL & HhF TH1IHEES

FANTOM 7T—2A~R—X http://fantom.gsc.riken.jp/
HEEMEY—IL
- Genome Browser

- EdgeExpressDB: il LB F P T7OETE—F—F
IEtODFa's B RN

_ SwissRegulation: EF—7;E 1 D IS 2T
T2 RCDNA YO—2/\2)

IL
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ENCODEZRAY Tk
ENCODE, the Encyclopedia of DNA Elements, is a project
funded by the National Human Genome Research Institute to
identify all regions of transcription, transcription factor
association, chromatin structure and histone modification in
the human genome sequence. Thanks to the identification of
these functional elements, 80% of the components of the
human genome now have at least one biochemical function
associated with them. This expansive resource of functional
annotations is already providing new insights into the
organization and regulation of our genes and genome.

http://www.nature.com/encode/#/threads




“Now the ENCODE consortium presents a menu of 1,640 genome-wide data sets prepared
from 147 cell types, providing a six-course serving of papers

.. DMNA _ Chromatin | DMasel B Functional
methylation maodifications hypersensitive genomic
sites
elements

Histone Mucleosame

[ Long-range
chromatin ;
interactions o

. Transcription-factor
* binding sites

; "Ry
Transcription Transcription 4
DINA factor machinery -
| Long-range . Promoter [ Protein-coding
regulatory l architecture and non-coding
elements transcripts

Vg W W o

Chromosame

(I I =

in Nature, along with many companion publications in other journals.”




The 30 papers published across three different journals:
Th reads Nature, Genome Research and Genome Biology
1 Transcription factor motifs
2 Chromatin patterns at transcription factor binding sites
3 Characterization of intergenic regions and gene definition
4 RNA and chromatin modification patterns around promoters
5 Epigenetic regulation of RNA processing
6 Non-coding RNA characterization
7 DNA methylation
8 Enhancer discovery and characterization
9 Three-dimensional connections across the genome
10 Characterization of network topology
11 Machine learning approaches to genomics
12 Impact of functional information on understanding variation
13 Impact of evolutionary selection on functional regions

http://www.nature.com/encode/about/nature-encode-explorer




< C M [ hapmapnchinimnihgov

ohr glish | Frangais | HAEE | voruba

HapMap project

hapmap.orgﬁ

L

)

o,

International HapMap Project

Home | About the Project | Data | Publications | Tutarial

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

information.

Project Infformation
Ahoutthe Project

HapMap Publications
HapMap Tutarial

HaphMap Mailing List
HapMap Project Padicipants

HapMap Genome Browser release #28 (
Phases 1, 2 & 3 - merged genotypes &
frequencies

HapMap3 Genome Browser release #3
Phaszse 3 - genotypes &frequencies )
HaphMap Genome Browser release #27
Phase 1,2 & 3- merged genotypes &
frequencies

Haphap3 Genome Browser release #2 (
Phase 3 - genotypes, frequencies & LD )
Haphap Genome Browser release#id |
Phase 1 & 2 - full dataset)

GWAS Kanmogram

Haphart

Haphlap FTF

Bulk Data Dowenload

Data Freezes for Publication

ERCODE Froject

Guidelines For Data Lse

seful Links

20111-06-13: HapMap help desk announcement

There waz a problem with the HapMap help desk svstem. In the past several weeks, emailz =ent to hapmap-help@nchinlmniheoy did
not reach the help desk, and thus uzer requests were not addressed. Please resend wour email request if wou sent emailz to the
HapMap help desk in the past several weeks. Sorry for the inconvenience.

2011-04-20: Hapmap help desk service interruption notice

There will be no help desk suppart from 05/03/2017 to 055232011, Sarry for the incorvenience.
2011-02-02: Haploview izssues with rel 28 data

Recently, there are several questions about Haploview data format errors when users tried to analvze HapMap release 23 data, The
current Haploview verzion .20 does nhot recognize the new individuals in releaze 28 and the zoftware will generate an error similar to
Hapmap data format error: MAT8875" when trving to open the data.

Haploview is developed and maintained by an organization different from HapMap. Pleaze contact Haploview help desk
thaploview@broadinstitute.ore) for questions specific to thiz software.

20111-01-19: HapMap phase I recombination rate on GRCh37

The liftowver of the HapMap I eenetic map from human genome build b35 to GRCKEY iz available. Data iz available for bulk
download.

2010-03-13: HapMap Public Release #28

Genotypes and frequency data in hapmap format are now available for data in mereed HapMap phases FIHI releaze 328 (NCEBI build
36, dbSHP b126). Data is available for bulk download and also available for browsing Glick here to read the latest release
notes.

2010-05-23: HapMap3 Public Release #3

Genotypes and frequency data in hapmap format are now available for data in HapMap phase 3 release 33 (NCGBI build 36, dbSMP b1263.
Data iz available for bulk download and alzo available for browsine. Click here to read the latest releaze notes




HapMap 45
http://hapmap.ncbi.nim.nih.gov/

. MRS TULVSprojectTdH B,
o« EHHT (2010-08-18):phase Il release 28

. phase” ELVOFEITEE
phases | Il Il vs. phased haplotype
. [n:f, I lErDLDEFDEFBZEEFBALH

. —90)’5l°r7>I:I . BXU,

e ZHICEHTH . BRRLGITTVDYTRTRELD
‘J JLEEZwebBLIRELL TLNVS,

75



HapMap®D HHL7EER

o PhaseI/II’C(:J: AEF270EAERIZDINT. &/
LIDARIZHI3.6MEDSNPsHE2AE T Eh

T=. RIFFIZ.

449, 851-861,
. Phase llITIZ.

W=H2 T Ee 2R ([L10M

BEHEE SNz, LDREEIT YT DI EERD R
BICEHET HHE ‘fﬁ?r*’élﬁi’éﬁf:(Nature

2007),
7EREZEMA =51 1184E{F T

e $91.6MEDOSNPsEAALELY .

« ENCODEf®E

I DBEFIRTE.

e #1.6KERFTDOCNPLEEDEE.

« TITW. MG REDOEERER LT DBENAE
% ~L7=(Nature 467, 52-58, 2010),
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CEU Utah residents with Northern and Western 180 165
European ancestry from the CEPH collection

CHD Chinese in Metropolitan Denver, Colorado 100 85

JPT Japanese in Tokyo, Japan 91 86

MEX Mexican ancestry in Los Angeles, California 90 77

TSI Toscans in Italy 100 88

Total 1301 1184



1000 Genomes(+ .7 2)

n ?}WD@A#/A@ AT EMER DL AR Z B O
Do
| [/I:D/ ‘]GWAS
m Pilot Project
| piot | Pupose [ Coverage | Statyy | Saws

1- low Assess strategy of sharing data o4 Whole-genome sequencing of 180 Sequencing completed
coverage across samples ) samples October 2008
2 _trios Assess coverage and platforms D0-60X Whole-genome sequencing of 2 mother- Sequencing completed
and centers ) father-adult child trios October 2008
3-gene Assess methods for gene-region- - . . Seqguencing completed
d d d A0X 1000 gene regions in 900 samples d ;L H
regions capture June 2009

m Main Project
o« 2000 samples at 4X
> 1st set: 1101 samples from 12 populations
> 2nd set: 899 samples from 10 populations

> 3rd set: 779 samples from 11 population i
18




1000 genomes it F: H R

o viewer
http://browser.1000genomes.org/

» jFrData format (vcf)Z 8l H
VCFtools(Z2~ > R R—AD 7 /T L) eAEiHrZ LIz kh, KR
W7o T — AN T3 HZENTED,
http://vcftools.sourceforge.net/

e Amazon Web Services (AWS)%1# L Thalignment

fileZBiAT
http://s3.amazonaws.com/1000genomes

4




o T—AR—X(DB)&IE
« EARMLDB-T5OH DB

Z\gfd‘DBgJLO(Téfﬁ&)'ﬁ




T—RR—XEIE 2 (L)

o [~&T—2R—X{ELTlvs.[~ZXMELT]
o« T—AR—XEEL X T L (DBMS)

~—
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(EEAIEelr
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T—AR—R (VAT Ls)




=5[ZDBMS

« DBMSHYEE([ VL,

. TAYSLDLEE. I7MILIZRHLTT—2DRER
A IAFAETITD

e ERDIFAINDT—HEEZTTFTHERH>TLVGEWNET S
A TEHL

. BROI—Y =TTV r—aVITHETEREL
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. DBMS 12 EDHRETHOEIE -
. RIGTIEENEEANGN LR
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J)L—3 3 )L T —3R—X (RDB:
Relational Data Base) M#FE (1)

. F—AER(F—T L) BRATERL BROEIZUL—3
Vo7 (BRI R LN TES,

e BE.TTT—AADRIFATOOAVILETRY>F=TFX
cO7AILFE K,

HIT000044994 13 -2 NHEJ1 rs10498064 A/T T fwd/T Y
HIT000015558 8 -1 rs632423 C/G C fwd/B Y
HITO000041481 8 -1 gl Je et | B rs2478044 C/G G fwd/T Y
HITO00028466 21 -1 LS rs4778639 G/T T fwd/B Y
Column Name of Table S2 record (ﬂ-)

I |
#1 HIT ID: H-InvDB Transcript ID fleld’ column (51)

#2 Intron No: _th intron in the transcript

#3 SitePos: see Figure la

#4 GeneSybl: HUGO gene symbol

#5 rs ID: rs SNP ID in dbSNP

#6 rsAlleles: alleles in dbSNP

#7 Ancestral Allele: ancestral allele estimated by NCBI and shown in dbSNP

#8 Ori/Str(rs): orientation and strand of the SNP, see ftp://ftp.ncbi.nih.gov/snp/database/lllumina_top_bot_strand.note.txt
#9 number of locations SNP mapped: "Y'='OneMap' or 'N'="MultiMap', see List of Abbreviation

Shimada MK et al. BMC Evol Biol, 10:122, 2010. Additinal files.



J)L—3 3 )L T —3R—X (RDB:
Relatlonal Data Base) D#LE (2)

(key)O) EECR

. f'jF —(Primary key): LaO—KF&#—ZEIZI8E T 574
— L (@FIERKID)

. 5L & —(Foreign key):2 DD REE VT +5HE—
— B (DBREIZF#EUMTIT5), http://biodb.jp/
e SQLEME(IN ST —AIR—X (BLVEhHHE) FEN
TSN TULVS,

o XIRAIELEH

. B :Oracle Database, Microsoft SQL Server
. FA—TY—X: MySQL, PostgreSQL, BerkeleyDB




T—IR—XEIF(ER)

o [BRRE E’J’&%FEL’CWIEWE'&*LT'T '3"0)
ERC_UJ—C&%) “\ /

st EEEE D (DBMSIZTHKIR),
. EYIEHRDBTII T &

— @%*ﬂiﬁbs

~ webF| A HETIZ.

- )OI,

- viewer¥dtoolE &ty M- TS,

e BFEYF . EZRKEBERORENZEIT HIFHREENL. —DAT
lﬂ:ﬂ??-lz)(’d’éf:“ [T T, BRREFEBAFoNSLSICLITFHRE
]




DBICEIE(X ?

K[E% :NCBI, National Center for Biotechnology
Information

K % : EBI, European Bioinformatics Institute
—— W B

AN BEEETLIZDBO#MESILETH
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. BREEDT—ZDBIZEE. Ik
%ﬁ%ﬁ FEERZ K AIREE. DBLEE
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IRRI(T —2-> A8 vs JEFERY
GEBI->#REE) (YR ERdriven vs.

Data driven)
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OMIM: &5<{Hh B &HHShuman curated DB

- C [ omim.org/statistics/entry al—
Home | about | Statistics = | Downloads/aPl= | Help+ | External Links | Terms of Use » | Contact Us ,l SIEAEHR | v
Search OMIM Sort by: @ Relevance © Date updated

Advanced Search: CMIM, Clinical Synopses, CMIM Gene Map
Search History: View, Clear

OMIM Entry Statistics:

Number of Entries in OMIM (Updated 3 October 2012) :

Ein

4

x5

Prefix Autosomal X Linked Y Linked Mitochondrial Totals

* Gene description 13,299 649 48 35 14031

+ Gene and phenotype, combined 141 4 0 2 147

# Phenotype description, molecular basis known 3,290 264 4 28 3,586

% Phenotype description or locus, molecular basis unknown 1,628 134 5 0 1,767
Other, mainly phenotypes with suspected mendelian basis 1,773 125 2 0 1,900
Totals 20,131 1.176 |59 65 21,431

MOTE CMIM is intended for use primarily by physicians and other professicnals concerned with genetic discrders, by genetics researchers, and by adwvanced students in science and medicine.
While the OMIM database is cpen to the public, users seeking informaticn about a perscnal medical or genetic condition are urged to consult with a qualified physician for diagnesis and for
answers to personal questions.

OMIM® and Cnline Mendelian Inheritance in Man ¥ are registered trademarks of the Jehns Hopkins University.

l::c:-[:-',.rrightE 18646-2012 Jehns Hopkins University.
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[E|FIEEFL 5| T —2~N—X(INSDC)
° 3t>9_0)5gb\ i

« T—ATVEA(HB)ET—IEFZEAEGIR)
B FNEFNDHEBEITATIZH>TLDEK
11TH kMDD DB

247 H : SRA (Sequence Read Archive, Xt
K—oIT Y —DreadDR7FEFDB

« DDBJ SRA(DRA) DDBJ Center
3178 - Trace Archive, ft RIS —y T2 — ouaosesankotiaoan |
MDreadd 1%# Fﬁ DB D DEc_lJ TraGE'_Ar.chi'ué_ :

. DDBJ Trace Archive (DTA)
AT E R TASIIRETAS TN
ET 2T —HEELEDHHTHODDB

~ BioProject

=

(RN



LOCUS AK307560 1114 bp mRNA linear HTC 12-JAN-2008

— SH= DEFINITION Homo sapiens cDNA, FLJ97508.
’ _9 ln ACCESSION AK307560

VERSTON AK307560.1 GT:=1646902527

? ft;DB KEYWORDS HTC; HTC FLI; oligo cappin
x & SOURCE Homo sapiens (human)
ORGANISM Homo sapiens

’7\\JI\ ™ ’77 Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

[[REFERENCE

7,{_)1/'3 AUTHORS

TITLE
JOURNAL
REFERENCE
AUTHORS
TITLE

2o9RT7AILD JOURNAL
X ILEMBLTZ(F

. 4
{J/\L/Efd:éo COMMENT Human cDNA sequencing project focused on splicing variants of mRNA
in NEDO functional analysis of protein and research application
project supported by Ministry of Economy, Trade and Industry,
Japan; cDNA selection for complete cds sequencing: Reverse
Proteomics Research Institute (REPRORI), Hitachi, Ltd., Japan

Eﬁk%”% (Hitachi) and Japan Biological Informatics Consortium, Japan
d tf (JBIC); cDNA complete cds sequencing: JBIC; cDNA library
iaentrer construction: Helix Research Institute supported by Japan Key

Technology Center, Japan (HRI); cDNA 5'- & 3'-end sequencing:
Research Association for Biotechnology, Japan, Biotechnology

. Center, National Institute of Technology and Evaluation, Japan and
W@. HRI; cDNA mapping to human genome: Central Research Laboratory,
Hitachi; evaluation and annotation: REPRORI.
FEATURES Location/Qualifiers

- 1..1114
Eﬁﬂ”?‘iDBW—G%}E_ SonEE /organism="Homo sapiens"
/mol t ="mRNA"
-->#_&L,—Cig /?dnko)_grggi"tgxon:9606"
/clone="NETRP2000337"
*}_(ﬁgDB@IiF_[i /geirllitypef'neutrophils"
/cl 1ib="NETRP2"
77t‘y:/3> /Eoigiwcioning vector: pME18SFL3;
primary culture, neutrophils"
ORIGIN

1 agtgtcgacg gcagcggcgg cggcgggtgg gaaatggcgg agtatctggc ctccatcttce



primary&2 5l|DB&annotated DB

Author submits NCBI creates from existing
data

Multiple records for same loci  Single records for each
common molecule of major organisms

No limit to species included Limited to model organisms

Akin to primary literature Akin to review articles

Access via NCBI Nucleotide Access via Nucleotide &
databases Protein databases



RefSeq. H-InvDBIZH [T HIDD{FITA

RefSeq®ID
o TILITFRYRXF+TUF—/N\—+H#F {)NM_080593.2
« Z7ILIFARYMXFH:
. A: Alternate assembly or annotation
« N: kNown (ALUSND Y/ LEEFHIEF L —R(ZKYL T 1a—ENT-RNA&protein)
« X: predictiction(prediXon)
« Z: NZ_accession(WGS)_EIZDL fzprotein®7 /T— 3>
e 7ILIFARYL2XFH:
« M: mRNA
« R:noncoding RNA
P: protein
Z: genomic, whole genome shotgun (WGS) sequence data
W: genomic, Intermediate assemblies of BAC or WGS sequence data
T. genomic, Intermediate assemblies of BAC and/or WGS sequence data
S: genomic, unplaced scaffolds, etc
G: genomic, incomplete
C. genomic, complete

«H-InvDB®DID
« HIT (H-Invitational transcript):HIT + 9O#TD % =F + version&F-= 45l) HITO00000001.1
o HIX (H-Invitational cluster): HIX + 7#T D% + versionZ&+= 51) HIX0000001.1
« HIP (H-Invitational protein): HIP + 9#TM %4 + versionZF & {5]) HIPOO0000001.1
. HIF (H-Invitational gene family/group): HIF + 7#TM#=F 45) HIFO000001

http://hinv.jp/hinv/help/help_index_jp.html  http://mww.ncbi.nim.nih.gov/RefSeqg/key.html#accessions
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1 HE CHC I & FF1K

e BERAIICRRESNT-HEEDBEAL (KAL),

o BEBERAASUITHELRIIZRTFESNAOTULY,

. {RTESEEI(Sequence signature)D RS- iRIEITHR <
. BIERRIRIEMERGL. EF—D . A
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Databases . Tools | Research

What is InterPro?

2 inkerpro

Text

FASTA
Sequence

DOCUMENTATION

About InterPro: core concepts,
update frequency, how to cite,
team and consortium members.

FAQs: what are entry types and
why are they important,
interpreting results, downloading
InterPro?

@ Web services documentation

INTERPRO TOOLS

INTERPROSCAN

InterProScan (v4.8) is a
sequence analysis
_= application (nucleotide
and protein sequences)
that combines different protein
signature recognition methods into
one resource.
@ More about InterProScan (v4)
Coming soon: @ InterProScan (v5)

COCGOGD OO0

C | [} www.ebi.ac.uk/interpro/

| Training

InterPro provides functional analysis of proteins by classifying them into
families and predicting domains and important sites. We combine protein
signatures from a number of member databases into a single searchable
resource, capitalising on their individual strengths to produce a powerful
integrated database and diagnostic tool. more

Q ! |
‘-Seamh

PROTEIN FOCUS

Relax and unwind: the RecQ DNA
helicase family

When people go on
holiday or travel for a
conference, fitting all
their clothes, books and
a laptop into a small suitcase often
presents a challenge. For
eukaryotic cells, packing their
lengthy genomic DNA into their
relatively small nucleus presents a
similar challenge.

View PDF (248Kb)

¥ 2

BIOMART

InterPro data is also
available from a BioMart.
You can build simple or
complex queries, giving
you total control over both how
the data is filtered and the results
displayed.

@ view BioMart

For additiona uptﬁm I
please use
InterProScan,)

InterPro 39.0
September 201

Latest release:

e An update to HAMAP
(201207.04), PIRSF (2
PRINTS (42.0), PROSIT
patterns and profiles (

*ﬁgﬁ:"w' EDEHEIDXe -
HOENIZD)ARZE
ANtz &lrhy,

TR

TII 1RF P1x (12.0]

EGELNQ databa

N
| Read mare

PUBLICATIONS

InterPro in 2011: new
developments in the family and
domain prediction database
A recently published
fet o paper describing new
__g*?\ developments with the
= A\ | InterPro database
4_}- - (Nucleic Acids
Research, 2012, vol.
40, Database issue).
@ HTML - & PDF (2,9Mb)

Sulielc Acidy

VISUALISATION TOQLS
AW
-~

iu

InterPro signature match
data can be visualised on
multiple sequence
alignments and 3D
structures using the Utopia tool
suite. @ Download Utopia

Latest News

+« InterProScan 5RC3
Sept 2012 - We are de
to announce the relea
InterProScan 5RC3: th
release candidate of
InterProScan version !
@ Read documentatior

Feedback

We are delighted to ann
that the new InterPro w
available as a public rele
Please give us your feed
order to help us improve

9/ \JE(HHIHEEE
F‘x»r/)DBOD%}EADB’C
HBDo
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2o
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(InterPro release 39.0,
Sept. 2012)
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InterProz AU \-E2HI EZ4T Y —)L
InterProScan

o INterProl2 & kSN -BIEHEF AV TRERT
5

. FERERFNBERSI P DB IERERE R Esequence
signatureziiHL T, HFEZzR R 95,

e UY—ILEA Y O—FLTA—AITELEDHIED
Al HE
o http://www.ebl.ac.uk/Tools/pfa/iprscan/




® Webform Help
B Webform FAQ

s Stand-alone Readme
(FTP)

# Stand-alone FAQ (FTF)

InterPro

== =
‘H

InterProScan Results
Summary Table || Tool Output Submission Details || Submit Another Job
InterProScan Visual Output

Download in SVIG format

InterProScan (version: 4.8) Launched Thu, Oct 04, 2012 at 11:33:02
Sequence; GRKG_HUMAN Finished Thu, Oct 04, 2012 at 11:35:34
Length: 576

CRCE4: 3BFBC3B1CDEZBDT4

InterPro Match lp....uu.u.u..uuuu..u.uu..u.uu..uu.u. Query Sequence u.u...u...u...u.u.uu.u...u.uu.uuuuuu.s.;sr Description

[ IPROD0OZ39 | GPCR kinase
PROD717» T = e-oe—————— [ GRCRKINASE

[ IPRO00342 | Regulator of G protein signalling

PFO06 156 P EEe———— B RGS
SMO0315» —_ W Regulator of G protein sianalling domain
PS50132e RCS

| IPROOO719 | Protein kinase, catalytic domain

PFOODED» A B Pi
PS5001 1 = = FCOTEIN KINASE_DOM

[__IPRODOS6L | AGC-kinase, C-terminal

SMO013 3» o W Extension to Ser/Thr-type protein kinases
PS51285» B ACC_KINASE_CTER
[ IPRODZZ90 | Serine/threonine- [ dual-specificity pratein kinase, catalytic domain
SMO0220» e, W Serine/Threonine protein kinases, catalytic
[ IPRODB271 | Serine/threonine-protein kinase, active site
PSO0108» L= O PROTEIN_ KINASE_ST

| IPROL1009 | Protein kinase-like domain

S5F56112k - W Protein kinase-like (PK-like)
| IPRO1G137 | Regulator of G protein signalling superfamily
S5F4B097 » —— - M Regulator of G-protein signaling, RGS

IPRO17441 | Protein kinase, ATP binding site

PSOO107»  — O PROTEIN_ KINASE_ATP
| IPRD20635 | Tyrosine-protein kinase, catalytic domain
SMO0219» e B Tyrosine kinase, catalytic domain
| naolPR | unintegrated
CBDSA 1.10.510.10» e B no description
3 30.200.20» T B no description

TR S S |8 C PROTEIN -COUPLED RECEPTOR KINASE [RIBOSOMAL
PTH R 3 S 1S e ———_ e [B) G PROTEIN-COUPLED RECEPTOR KINASES

E PRODOM EPRINTS QPR B PFAM W SMART B TICRFAMs @ PROFILE
O HAMAP CIPROSITE W SUPERFAMILY ESENI\LP B TMHMM Bl PANTHER EGENEID
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Gene Ontology (GO):
http://www.geneontology.org/




Gene Ontology &I
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GO termMD &

GO termEKIZfERBHEZHFHD,
GOIEX3DMDdomainkh/\—9 3,
. cellular component, B FEYHRASN 2 M
. molecular function, 1E{EFE YD HEEE
. biological process, £ARNIZHITH&E

151 -
Accession  G0:0015030
Ontology cellular component
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~ the Gene Ontology  hittp://geneontology. org/ ey

Downloads Tools Documentation Projects About or 50 term or ID
GO website

Welcome to the Gene Ontology website!

The Gene Ontology project is a major bioinformatics initiative with the aim of standardizing the Quick Links
representation of gene and gene product attributes across species and databases. The project Tools

provides a controlled vocabulary of terms for describing gene product characteristics and gene AmiGO browser A
product annotation data from GO Consortium members, as well as tools to access and process this Submit GO Annotations
data . Read more about the Gene Ontology... OBO-Edit ontology editor

Ontology downloads

Annotation downloads

Search the Gene Ontology Database

Database downloads

Documentation
Search for genes, proteins or GO terms using AmiGO: GO FAQ

m

GOl GO on SourceForge i)
Contact GO
@ gene or protein name © GO term or ID
News
AmMIGO is the official GO browser and search engine. Browse the Gene Ontology with AmiGO . GO on Twitter i
Cardiovascular GO
Annotation Initiative
The Gene Ontology project very much encourages input from the community into both the content of Newsletter June 12
the GO and annotation using GO. We are very happy to work with others to ensure that the GO is (99 days ago) News
both complete and accurate, and we also very much encourage communities to submit GO Ttem.
annotations for inclusion in the GO database. Please contact us. Open post for
collaboration with
The Gene Ontology Consortium is supported by a P41l grant from the MNational Human Genome Research Institute (NHGRI) [grant human phenotype
SP41HGO02273-09 & ]. See the full list of funding sources . The Gene Ontology Consortium would like to acknowledge the assistance ontology (142 days
of many more people than can be listed here. Please visit the acknowledgements page for the full list. ago) Mews item
Final Renal GO




L = the Gene Ontology AMIGOIZGONDT 57 AmiGO

Search Browse BLAST Homolog Annotations Tools & Resources Help

Search GO [Cajal body | @ terms () genes or proteins [ lexact match

Term Search Results

w Filter search resulis H

Cntology Setfilters

|Remnve allﬂlters|

biological process
cellular compaonent
malecular function =

Results are sorted by relevance. To change the sort order, click on the column headers.

[s=i=ct=nl] [ciear=n] | Perform an action with this page's selected terms... B

rel | Accession , Term Ontology

G0:0015030 - |

196 gene products cellular component
view in tres

[l G0:0072495 : host cell iCajal ibody: [show def] 0 gene products cellular component
view in treg

[ G0:0030576 Ca]al hu[:odwr organization [show def] 6 gene products biological process
view in treg

[  GO:0061016 : sNRNA import into ‘Cajal ‘body. [show def] 0 gene products biological process
view in tred

O [sei=ct=tl] [ciear=n] | Perform an action with this page’s selected terms... B

AmIGO version: 1.8 G0 database release 2012-09-29

Cite this data * Terms of use * GO helpdesk
Copyright @ 1999-2010 the Gene Ontology

Try AmiGO Labs




Cajal body

Term information # Term neighborhood # External references # 196 gene product associations =

Term Information

Tt S OXGOD TS i ()

Ontology Cellular Component

Synonyms exact: coiled body
exact: Gems

Definition A class of nuclear body, first seen after silver staining by Ramon y Cajal in 1203, enriched in small nuclear L
ribonucleoproteins, and certain general RNA polymerase II transcription factors; ultrastructurally, they appear as a
tangle of coiled, electron-dense threads roughly 0.5 micrometers in diameter; involved in aspects of snRNP biogenesis;
the protein coilin serves as a marker for Cajal bodies. Some argue that Cajal bodies are the sites for preassembly of
transcriptosomes, unitary particles involved in transcription and processing of RNA.
Source; PMID:10944589, PMID:11031238, PMID:7559785, http://genetics.cwru.edu/matera3.html

Comment None

Subset None

Community  Add usage comments for this term on the GONUTS wiki.

Back to top

Term Neighborhood for Cajal body (GO:0015030)

Filter lineage gene product counts &

Data source Species
H. neptunium ATCC 15444 -
M. capsulatus str. Bath =l
M. grisea i
Ancestors and Children Inferred Tree View Graph View Other Views Downloads Mappings

@ C00044464 cell part [26402 gene products] =




Back TO Top | |7|

Term Neighborhood for Cajal bodv (GO:0015030)

H. neptunium ATCC 15444

]

M. capsulatus str. Bath
M. grisea T

Ancestors and Children Inferred Tree View Graph View Other Views Downloads

Mappings

@ C0O:0044464 cell part [26402 gene products]
@ C0:0005575 cellular_component [32185 gene products]
@ Cc0 0005623 cell [26403 gene products]
@ C0:0044424 intracellular part [20522 gene products]
@ C0 0031974 membrane-enclosed lumen [3465 gene products]
@ C0:0044422 organelle part [8790 gene products]
@ C0 0005622 intracellular [22940 gene products]
@ C0:0044446 intracellular organelle part [8637 gene products]
@ C0:0043227 membrane-bounded organelle [15254 gene products]
@ C0:0043226 organelle [17517 gene products]
@ C0:0043233 organelle lumen [3408 gene products]
@ C0:0043231 intracellular membrane-bounded organelle [15228 gene products]
@ C0:0043229 intracellular organelle [17485 gene products]
@ C0:0070013 intracellular organelle lumen [3360 gene products]
@ CO:0044428 nuclear part [3311 gene products]
@ 00031981 nuclear lumen [2746 gene products]
@ C0 0005634 nucleus [9509 gene products]
@ CO:0005654 nucleoplasm [1803 gene products]
H CO:0044451 nucleoplasm part [1102 gene products]
B CO:0016604 nuclear body [302 gene products]
% G0:0015030 Cajal body [47 gene products]
@ C0 0072589 box H/ACA scaRNP com plex [0 gene products]

e reeome it o AMIGO[FGOD T F0 4 : 5l (T &R

m

—

|
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QuickGD - http:/ v ebiac. uk/QuickGo
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NCBI
EBI

« Ensembl Genome browser
 BioMart

« J.Craig Venter Institute (JCVI) HuRef

UCSC
« UCSC genome browser
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Ensembl:
genome
browserd)

]

Protein coding sequences agreed upon
by the Consensus Coding Sequence
project, or CCDS.

Human Bodymap 2.0 Data

32#B# TDRNA-seq.

FDFERE 4> rAZEX T HRead depth
TOMA: EESN-TIY M
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Aggembly exceptions PATECH FIX REF: HG305 PATS
B0 Mo oM 0.9 My 020 My A Me 0.0 M 0 My 000 M .70 My =
Ensembi Homo sapens version 55,37 (GR Cha7) Chiemesome 3 45,530,015 - 50 330,018
G0 Legerd EERNA gene
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BloMart top page

4 g Damaensemblnrg biomart/martview/29a09b66fff69fd852e5f6a0888500fd *j? =

" BLAST/BLAT | BioMart | Tools | Downloads | More ¥

Dataset |- CHOOGE DATABASE —

O IETFEDEHIZES-. T/ LIEFEHRERETHITY—IL
@ EAZa—ZFEMBIEIZY)YILTES
& Perl APIO)7°IZ 7S5 L% H AATHEE,

H Ensembl release 638 - Julv 2012 @ WT3S[ [ EBI About Ensembl | Privacy Policy | Contact Us ‘"U




BioMart:Attributes: HH AL=LME B TR YA D

Login - Register

RSIA

" BLAST/BLAT | BioMart | Tools | Downloads | More ¥

Zclick=> XD RAS5A(~
[ ResultsZclick | TN T

Please select columns to be included in the output and hit ‘Results’ when ready

Dataset 2 / 59871 Genes
Homo sapiens genes (GRCHIT pg) ' Features © Homologs

Filters O Stepctures ) Variation
Chromosome: 1 @ Transcript Eve -

Gene Start (bp): 153001000

Gene End (bp): 153016026 B TRANSCRIPT EVENT: (See PMD: 18978772 for type code key) 2) FiltersZclick
[ Attributes Ensembl

ekl Gare T 3) V| Ensemhbl Gene 1D [ Ensemhbl Protein ID
Ersemhl Transcript 1D M Ensembl Transcript 1D

Gena Mame With Corresponding

m

Splicing Event

Ek;erg:nosome Narme ¥ Gene Mame With Corresponding Event ¥ Seq Region Start (bp)
Evant Type VI Chromosome Name V] Seq Region End (bp)
Event Mame V] Event Type ¥ Strand
Seq Region Start (hp) WIEwent Name
Seq Region End (hp)
=teond
|
Dataset

[Mone Selected]

Ensembl release 68 - July 2012 @ WTSI/ EBI

About Ensembl | Privacy Policy | Contact Us -




¢ [4 asia.ensembl.org/biomart/martview/4f272

B tn example script demonstrating the use of BioMart APIL.
B Thizs perl API representation is onlv availahle for configuration wersions >= 0.5
use strict;

use BioMart:i:Initializer:

uze BioMart @ :Query;

use BioMart ::QuervRunner;

|
my $confFile = "PATH TO ¥OUR REGISTRY FILE UNDER biomart-perl/conf/. For Biomart Central Registry navigate to
http:/fwww.hionart .org/biomart /martservice?tvpe=registry™;

B NB: change action to 'clean’ if wou wish to start a fresh configuration
| # and to ‘cached” if wou want to skip configuration step on subsequent runs from the same registry

my $action="cached’;
my $initializer = BioMart::Initializer->new( registryFile’=>fconfFile, "action’=>%action);
my $registry = $initializer-rzetRegistry;

my $query = BioMart::Querv->new( registry’=>$rezistry, virtual3chemaNane = default’);

query-rsetDataset ("hsapiens_gene_gnsenb|”);
query->addFilter {“chromosome_name™, [T171);
query-raddFilter("end”, [T1530160267]);
guery-raddFilter ("start™, ["153001000713;
gueryv->addittribute("ensenb | _zene_id™);
gquerv->addittribute("ensemb| transcript _id™);
query->addittribute“name_10787);
gquerv->addittribute ("splicing_event __dm_name_105877;
guery-raddbtiribute("selicing event _type™);
gquery->addittribute“name_1087);
gquery—raddittribute(”
gquerv-raddittributel
gquery->addittributel

seq_region_start _10787);
“seq_region_end _10787);
“gag_region_strand _107870;

Tguery-»formatter ("TEY7);

my $auery runner = BioMart::QueryRunner=snew();
uuuuunnuuuuuunuuuuuuuunuuuuuu GET COUNT ﬂﬂﬂ#ﬂ###ﬂﬂﬂﬂﬂ###ﬂﬂﬂﬂ#####ﬂﬂﬂ
H ‘Sauery->caunt (1);

query_runner->execute (fouer
query_runner->printHeader();
query_runner- >pr|ntHesults(
gquery_runner->printFooter();

it

######ﬁ###################




BioMart: ResultZz /=45

[ =
! iy asia.ensembl.org/biom €] asia.ensembl.org/biomz »« § Y
& C | [} asia.ensembl.org/biomart/martview/4f27271e62f2024dc35f49575744b4e5 HTML A —
] L
HEIF ~
" BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog CSvV@ar~< Xty | Q]
> Now |  Count_| M Resuts # URL | B0 ® 1
| -
Dataset 2 / 59871 Genes Export all results to Fila [«] [Tsv [+] [ Unigue results only m
Horrjo sapiens genes (GRCh37 . pg) Ermall notification to
Filters
Chromosome: 1 , ,
Gene Start (bp): 153001000 Yl 10 [«] rows as |HTML [«] [C] Unigue results only
Gene End (bp): 154016026 Ensembl Gene Ensembl Gene Mame With Chromoszome | Event | Event Seq Region | Seq Strand
Attributes D Transcript ID Corresponding Event | Mame Type |Mame Start (bp) Regi(un}
End (bp
Ensembl Gene ID, EMZG00000169465 | EMNSTOD000207098 | EMSGE00000162465-TR— | 1 = Intran 153004803 | 153005376 |1 =
Ensembl Transcript ID 1 retertion
Gene Name With Corresponding EMZE0000015245% [ ERETOO00035266 71 | EMNSGO0000T163d55-R- |1 Iz Intron 153004303 153005375 |1
Evernt 1 retention
Chromosome Mame
Event Tvpe

Event Mame

Seq Region Start (hp)
Seq Region End (hp)
Strand

Dataset
[Mone Selected]

Ensembl release 68 - July 2012 @ WT31/ EBI About Ensembl | Privacy Policy | Contact s -




« > C

UCSC Genome Bioinformatics

Genomes

Genome
Browser

ENCODE
MNeandertal
Blat

Table
Browser

Gene Sorter

In Silico
PCR

Genome
Graphs

Galaxy
VisiGene
Lhilities

Downloads

Release Log

Custom
Tracks

Microbial
Genomes

Mimmors

Archives

[ www.genome.ucsc.edu/index.html|?org=Human

UCSC Genome Browser
genome.ucsu.edu

Blat Tables Gene Sorter PCR ViciGene Session FAQ Help

Abo e UCSC Ge

/ ename N
ES.

e Bioinformatics

vebsite This and warking draft assemblies for a

or 3 d scrolls over chromosomes, showing

Id p prmation on groups of genes that can

B3 t provides convenient access to the
frog images to examine expression

.
Ge ot

al e

Se Dy oup, a cross-deparimental team within
dar Sclermearmo crgmeenmmg =0 o b ) at The university or camornia Santa Cruz (UCSC). If you have
feedback or questions concerning the tools or data on this website, feel free to contact us on our public mailing list.

News Archives b

News ﬂ

To receive announcements of new genome assembly releases, new software features, updates and training seminars by email,
subscribe to the genome-announce mailing list.

17 September 2012 - Retiring the Proteome Browser

We are announcing the imminent retirement of the Proteome Browser. We intfroduced the Proteome Browser in 2003 to provide
access to protein-specific information independent of the genomic details presented in the Genome Browser. Since then we've
incorporated mare of this information in the UCSC Genes details page accessible from the Genome Browser, and in the columns of
the Gene Sorter. Since very few people are still accessing the Proteome Browser, we've decided to retire it to focus our work on
these other two tools. Access to the databases that supported the Proteome Browser (uniProt and proteome) will still be available
through the Table Browser and our public MySQL server.

16 August 2012 - Anncouncing a Genome Browser for the Medium ground finch

We have released a browser for the Medium ground finch, Geospiza fortis, reknowned as one of naturalist Charles Darwin's
(alapagos finches. This species, which has been the subject of many evolutionary studies, is one of a group of birds that evolved
over a few million years from a single ancestral species into multiple species whose beak sizes and shapes are specialized for using

different food resources. The phenotypic diversity of these birds contributed to Darwin's theory of evolution. The significance of this
mannma accamhbly ic docrribad in the Annnet 18 20172 nrece relaace iccnad hv tha 1TSS Cantar for Rinmaolacilar Scianre and
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NAR Database Summary Paper Category List

o http://www.oxfordjournals.org/nar/database/c/
HGNC Useful Links

o http://www.genenames.org/useful.ntml
Integbio T —AN—XAHZ0O5
 http://integbio.jp/dbcatalog/

MEDB7O Yk
 http://biosciencedbc.jp/dbsearch/

EMEFER THEAN—X HEOYT

« http://biosciencedbc.jp/dbcatalog/dbcatalog.cgi?pg=1
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Software and Tools for Genome Analysis (Collection of links)
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D FEYFEHZE Y —ILEE (by Dr. Atsushi Isoai)

http://www.yk.rim.or.jp/~aisoai/molbio-|.html
Sites for the Muleculﬁr Biology — LINKS
HERZER—IALIZE
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o I TEYIFIATRY —ILE - Sites for the Molecular Biology® PDF 777l TAR P, 20065108288 ] Download,
o RO A D)2 3E =T, CHEIZ, ?ﬁ%ﬁnﬁ?ﬁ%ﬁ[lxg'@?ﬁh DT FE-c B —4R ot T aezm T

N W rar = S )7 = e @ Wit k==
[ HOME ]

He sl 7Y —IL&E

* A —)L—BR: [BAsE ] [REE -]
K AJIFIN-ONE SEQ-ANALYZER — by Nachiro Inchara




FEMTY—ILYDEES

. D FHEILZREER (by Dr.Joe Felsenstein)
i http://evolution.genetics.washington.edu/phylip/software.html ?

&= C' (D evolution.genetics washingto nedus phylipdsoftware html e A
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EBI toolbox
http://www.ebi.ac.uk/Tools/

Advanced Search

.‘ - ? G.
EMBL-EBI o2 sﬁr All Databases I_Enter Text Here co Reset (@ Giveus

Databases | Tools | EBI Groups | Training | Industry | AboutUs | Help Site Index

= Tools Home EBI > Tools

B Toals A-Z Toolbox at the EBI

= |D Mapping

i Literature The European Bioinformatics 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

i Similarity & Homology + Similarity & Homology - the BLAST or FASTA programs can be used to look for sequence similarity
and infer homology.
+ Protein Functional Analysis - [nterFroScan can be used to search for motifs in your protein sequenc:

A few examples include:

= Structural Analysis

= Tools - Miscellaneous « Proteomic Services NEW - UniProt DAS server allows researchers to show their research results in th
®» Web Services context of UniProtkB/Swiss-Prot annotation.
« Downloads + Sequence Analysis - ClustalWW? 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).
Weh Sennices = + Web Services - provide programmatic access to the various databases and retrieval/analysis services
EBI provides.
Web senices provide « Tools Miscellaneous - Expression Profiler a set of tools for clustering, analysis and visualisation of

Pfﬂgrﬂmmﬂtiﬂ access to gene expression and other genomic data.
TE various databases and _Iﬂl
4 k
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@ClustalWy hr ‘—l
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ik CLUSTAL W improving the sensitivity of progrezzive multiple zequence alighiment through sequence

i weighting, position—zpecific gap penalties and weight matrix chaize.

51 31252(F 37 B 1 2010/6/8)
RISk BBl NG, 15EMG
WL H : 200044416

link, to gocele scholar & -

@T-Coffee hx) ‘—l
BN TS A IOT S LI LRSI TS TS A OERZ AT Thohigl,
HSHEEDELICEMAIETD, TOAOFPFERERO T, Rl ECLLAEERRIT S AV TR
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Eﬁk T-Coitee: A novel method for fast and accurate multiple sequence alignment.
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« Global Alignment

W

.+ Clastal W, etc. ¥
« Local Alignment
« FASTA, BLAST, etc.




http://fasta.bioch.virginia.edu/fasta_ www?2
[fasta_list2.shtml

FASTA Sequence Comparison at the U. of Virginia

UVa FASTA Server

wlosl The FASTA programz find regionz of local - sfsbal Grend zimilarity between Protein or DM& zequences. either

by zearching Protein or DMA databazes, or by identifving local duplications within a sequence. Other programs
provide information on the statistical sienificance of an alienment. Like BLAST, FASTA can be uzed to infer
Other FASTA Servers functional and evolutionary relationships between sequences as well az help identify members of gene families.

+ Getting started

+« EMBL-EBI
« KEGG {Japan) ) )
Protein Nuclectide
Feferences
FASTA + Protein-protein FASTA » Mucleotide-Mucleotide (DNASRNA fasta)
* FASTH/EASTY + Protein-protein Smith-Waterman (ssearch) + Ordered Mucleotides vs Mucleotide (fastm)
. Statiot s [Mew) Glaobal Protein-protein {Meedleman- s Un-ordered Mucleotides v= Mucleotide (fasts)
. FP?SI'?SIEE ASTF Wunsch) (gesearch) _
. s [Mew) Global/Local protein-protein (gleearch)
Soft + Protein-protein with unordered peptides (fasts)
BREREIRS + Protein-protein with mixed peptide sequences
. FASTA 36 (fastf)
Changelog
+ Downloads
» Sequence Libraries
. Petvelnper Mailine | Translated Statistical Significance
iz
+ Tranzlated DMA (with frameshifts, eg. ESTs) ve » Protein ve Protein shuffle (pres)
Ciliey pEeliEes Proteinz (fastx/fasty) « DMNE ws DMNA shuffle II|:|nrssI3l
. CHAPS - Corvert + Protein ve Translated DMA Ouith frameshifts) » Tranzlated DMN& v= Protein shutfle (prix)
HMMs and Profiles| ~ {tfastx/tfasty)

o Mear optimal + Peptides vz Tranzlated DMNA (tasts)

alignments
+ FASTA Exercizes
« MCBIBLAST

ZErVEr - -
L o | LOCAI Duplications

Local Protein alienmentzs (lalign)
Flot Protein alignment “dot-plat™ (plalign)
Local DN& alienments (lalign)

-
-
-
+ Plot DM& alienment “dot-plat” (plalign)
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:';[ﬁﬁ MEGAZ: molecular evolutionary genetics analysis software.
5| B 500G H :2010/6/8)  link to zocele scholar 3
IR HEHIIAE
o ILEE: 2010/5/5

@MrBayes hFgY —l
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ITER: hirBaves 3: Bavesian phylogenetic inference under mixed models.
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}'{ﬁﬁ_:_ & zimple, fast, and accurate alzorithm to estlmate larze phylogenies by maximum like lihood.
5IFE: 3060 H:2010/6/8)  link to £ocele schalar &
R LIRhARA
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}'-[ﬁ;’{ fastDMAmL: a tool for construction of phvlogenetic trees of DMA sequences using maximum likelihood.
5| o0 B 1 2010/6/8)
IR L Pasteur hetitute
w—ILEBETE : 2006/2/14

link to gooele scholar =

dl

®BAMBE hrdl— |
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Figure 1. Overview of de novo short reads assemblers.
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Zhang W, Chen J, Yang Y, Tang Y, et al. (2011) A Practical Comparison of De Novo Genome Assembly Software Tools for Next-
Generation Sequencing Technologies. PLoS ONE 6(3): €17915. doi:10.1371/journal.pone.0017915
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Mapping (Re-sequencing) : E4G{s LD AE!),

Table 1: Features supported by each tool. PE.: paired-end only, mm.: mismatches, ()5.: base
quality score, count: total count of mismatches in the read, and missed means not supported.

Bowtie BWA SOAP MAQ GSNAP RMAP FANGS
Seed mm. Upto3d Any Upto2 Any Any
Non-seed mm. QS Count Count (S Count Count Count
Var. seed len. = 3 Any > 28
Mapping qual. Yes Yes
Gapped align. Yes PE PE Yes Yes
Colorspace Yes Yes Yes
Splicing Yes
SNP tolerance Yes
Bisulfite reads Yes Yes

Benchmarking Short Sequence Mapping Tools

A. Hatem, D. Bozdag, U. V. Catalyurek

IEEE International Conference on Bioinformatics and
Biomedicine (BIBM11), 2011.



- (@ [7 samtools.sourceforge.net

5Il) SNPHRH Y —IL

SOURCEFORGE.NET"

Home

Introduction General Information

54M Specwl 4
5F Project Page

54M (Sequence Alignment/Map) format is a generic format for staring large
nucleotide sequence alignments. 5AM aims to be a format that:

5F Download Page

» |5 flexible enough to store all the alignment information generated by various Mailing Lists
alignment programs; 5V Browse

» |5 simple enough to be easily generated by alignment programs or converted Related Software
from existing alignment formats; FAQ

» |5 compact in file size;

» Allows most of operations on the alignment to work on a stream without SAMtools in C

loading the whole alignment into memory;
Leneral Introduction

»  Allows the file to be indexed by genamic position to efficiently retrieve all
Manual Page (0.1.17)

Varant Calling (mpileup)

reads aligning to a locus.

Text Alignment Viewer

5AM Tools provide various utilities for manipulating alignments in the 5AM format,
including sorting, merging, indexing and generating alignments in a per-position APl Documentation

format. Example C Program

Working on_a Stream

54Mtools is hosted by SourceForge.net. The project page is here. The source codes
= I A OU CAN est soyrce codes Open Tasks

Bioinformatis, 25, 2078-9. [PMID: 13

War Calling (deprecated)

Filenn (denrecaredl



~ @ [3 vcftools.sourceforge.net

Navigation
Main

Sourcefarge page
Documentatian
License

VCF specification
Links

1000 Genomes

VCFtools

Welcome to VCFtools

Welcome to VCFtools - a program package designed for working with VCF files, such as
those generated by the 1000 Genomes Project. The aim of VCFtoals is to provide methods
for working with VCF files: validating, merging, comparing and calculate some basic
population genetic statistics.

Supported VCF versions

VCFtools supports the VCF farmat v4 0. The vcf-validator, Perl APl and scripts now support
also VCF format v4.1 and maintain backward compatibility with older versions.

For details, please go to the Documentation page.

Mailing List
Anything VCF or VCFtools related may be discussed on the project's mailing lists.

Download
The latest stable release can be downloaded from here:

https://sourceforge net/projects /vcftools /files/
The latest development wversion can be retrieved by running the following command:
svn checkout http://svn.code sf net/p/vcftools/code vcftools

The above command is required to be run only once, for any subsequent updates run this
command from the vcftools directory:

svn update

How 10 use

The VCFrools package includes a set of tools for
validating

comparing

merging

annotating

creating intersections and subsets

LI

For details, please go to the Documentation page.

1000 genomes

TERINTLY
BVCF fileZ i

{E- M9 578
DY—IL

R

A




RNA-seq & CHiP-seqfE &

 RNA-seq

« ERANGE, TopHat, MapSplice
e Chip-seq

« ERANGE, CisGenomes, Zinba



¢ [ www.openbioinformatics.org/annovar/ T3

ANNOVAR

Home

Download

Duick Start-up Guide

Prepare Database

FPrepare Input File

Annotation

+* Gene-based

= Region-based

+ Filter-based

Accessary Programs

EAQ

ANNOVAR: Functional annotation of genetic variants from
high-throughput sequencing data

ANMNOVAR is an efficient software tool to utilize update-to-date information to functionally annotate genetic variants
detected from diverse genomes (including human genome hgl8, hgl9, as well as mouse, worm, fly, yeast and many others).
Given a list of variants with chromosome, start position, end position, reference nucleotide and observed nucleotides,
AMNOWAR can perform:

1. Gene-based annotation: identify whether SNPs or CNVYs cause protein coding changes and the amino acids that are
affected. Users can flexibly use RefSeq genes, UCSC genes, ENSEMBL genes, GENCODE genes, or many other gene
definition systems.

2. Region-based annotations: identify variants in specific genomic regions, for example, conserved regions among 44
species, predicted transcription factor binding sites, segmental duplication regions, GWAS hits, database of genomic
variants, DMNAse I hypersensitivity sites, ENCODE H2K4Mel/HIKAMe3/HIK27Ac/CTCF sites, ChIP-Seq peaks, RNA-Seq
peaks, or many other annotations on genomic intervals.

3. Filter-based annotation: identify variants that are reported in dbSNP, or identify the subset of common SNPs
(MA&F=1%) in the 1000 Genome Project, or identify subset of non-synonymous SNPs with SIFT score=0.05, or many
other annotations on specific mutations.

4. Other functionalities: Retrieve the nucleotide sequence in any user-specific genomic positions in batch, identify a
candidate gene list for Mendelian diseases from exome data, identify a list of SNPs from 1000 Genomes that are in
strong LD with a3 GWAS hit, and many other creative utilities.

SUMMARIZE_ ANNOVAR is 3 script within the ANNOVAR package that is very popular among users. Given a list of variants
from whole-exome or whole-genome sequencing, it will generate an Excel-compatible file with gene annotation, amino acid
change annotation, SIFT scores, PolyPhen scores, LRT scores, MutationTaster scores, PhyloP conservation scores, GERP++
conservation scores, dbSNP identifiers, 1000 Genomes Project allele frequencies, NHLBI-ESP 5400 exome project allele
frequencies and other information.

In a modern desktop computer (3GHz Intel ¥Xeon CPU, 8Gb memaory), for 4.7 million variants, ANNOVAR requires ~4 minutes
to perform gene-based functional annotation, or ~15 minutes to perform stepwise "variants redu®ion” procedure, making it
practical to handle hundreds of human genomes in a day.

What’'s new:

'

© 1 2012Jun24: The NHLBI 6500 Exome data sets is re-uploaded as the previous version (2012Jun21) has only
chr22 data. Please download again.

2

© :2012Jun21: The NHLBI 6500 Exome data sets are available to download now. Use commands like
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Using O singletons and 40 trios from 40 families. Show Excluded Individuals

# Mame Fosition |[QObsHETPredH.. [HWpowal| %Cena [FamTriaMend...| MAF | Rating
1 ICR1118a_1 274044 (0282 |0.26% |0.762 975 |25 0 016 -
2 ICR111%a_1 274541 0267 (0257 |0.%38 |s6.7 |37 0 0.1%1
3 ICR114z2a_1 2865932 |03 0285 |0.516 |100.0 (40 0 0175
4 ICR1144a_1 287261 |0.283 (0272 |0.655 |100.0 (40 0 0162
5 ICR11&6%a_2 299755 0268 |0.241 |0.352 [22.2 (23 0 0.14
[ ICR1218a_2 224241 |0.201 |0.284 |0.63 (242 (23 0 0.171
7 ICR121%a_2 3243749 (0275 |0.278 |0.F711 |(s0.8 |21 0 0167
a ICR1286a_1 258048  |0.262 0252 |1.0 S50 |35 0 0.144%
9 |TSCO101718 266811 (0122 |0.124 |1.0 5.0 |34 0 0067
1o ICR1z272a_l 285079 0283 (0272 |0.176 |100.0 (40 0 0162 3
11 |ICR1z271a_l F96353 0277 (0272 |0.21% (322 (23 0 0162
12 |ICR1zZ65a_ 2 2873324 0211 (0257 |0.13% |BE.Z |31 0 0.181
12 |ICR1zZ&5a_ 1 287381  |0.275 (0264 |0.216 |100.0 (40 0 0.1%6
14 |ICR1z2&67a_l F983%2 0283 |0.264 |0.216 |100.0 (40 0 0.1%6
15 |ICR2008a_ 2 4118232  |0.2%93 |0.441 |0.625 |92.3 (34 0 03249
16 |ICRZ2008a_ 1 411872 |0.294 (0402 |[0.04 |B5.0 (29 0 028
17 |ICR2010a_ 3 412456 |0.226 |0.402 |0.142 |86 7 |28 0 02749
18 |ICRZ2011h_1 412223 |0.48% (0495 |[0.84 |F5.00 |27 0 0,482 |
1% |ICRZ201&8a_ 1 415579 0251 (0422 |0.151 |s5.0 |27 0 0.303 =]

HW p-value cutoff: [0 0010
Min genotype % [75 |
Max # mendel errors: |1 | Select All
Minimum minor allele freq. W
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Genepo

Genepop on the Web

GEMNEPOF is a population genetics software package originally developed by Miche! Raymond (Raymond@isem. unfr—monip2 il and Francods
Fouysset (Rousset@isem univ—montal i} at the La horatiore de Genetique et Ervironment, Montpellier, France. The latest version of Genepop
(400 is now avallahle from http/ kimura.univ—rontp? fr/" rousset/Genepop htm. Genepop 4.0 runs under Windows, and can also he com piled

to run under Unix or Linw It will compile on Mac O5X machines if vou have the developer tools installed. To comnpile under Unix or Linus,
open a terminal window and od to the Genepop source directory. Then issus the command:

‘ot —DMND_MODULES —o Genespop Genepopscpp —0OF

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
hac. Below is the Genepop WWW menu with links to the data input and help pages. For further information on the Genepop program and its
wizh implementation see the history page.

|Option ||Statu5 of Web Yersion ||He|p Files |

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

LDy VieNuers Lagol 1esls Fousset H=lp

o | inkage Disequilibrium Upgraded to Genepop 4010 (compiled hinary from source code provided by Francois [Option 2
Fousset Help

9 Population Differentiation Upgraded to Genepop 4010 (compiled hinary from source code provided by Francois [Option 3
Rousset) Help

4 Mm estimates Upgraded to Genspop 4010 (compiled hinary from source code provided by Francois ||CDotion 4

EE—— Fousset Help

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

diversities Fousset Help

6 Fat & other correlations Upgraded to Genepop 4010 (compiled hinary from source code provided by Franceis [Dption &
Fousset Help

7 File Comersion Equivalent to Dos versions 3.4, Includes additional file conversion to ARLEQUIMN Ciption 7
format. H=lp

o Macellaneous Utilities Upgraded to Genepop 4010 (compiled binary from source code provided by Francois |[Option 8
Rousset) Help

Additional Help Files

L I

Data input format

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

Appendix 2 (Multilocus F-statistics)
Appendix 3 (Microsatellite allele sizes, FzT. and pe7, Robertsen and Hill's estimator of Fz, Bootstra ps)
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Structure

The program struciture is a free software package for using multi-locus genotype
data to investigate population structure. [ts uses include inferring the presence of
distinct populations, assigning individuals to populations, studving hvhrid zones,
identifying migrants and admixed individuals, and estimating population allele
frequencies in situations where many individuals are migrants or admixed. It can he
applied to most of the commonly—used genstic markers, including SNPS,
microsatellites, RFLFs and AFLPs=.

[T T T T T T T e

Download Structure 233,

What to cite: The basic algorithm was described by Pritchard, Stephens &
Donnelly L2000) Estensions to the method were published by Falush, Stephens and
Pritchard (2002) and (2007) and by Huhisz, Falush, Stephens and Pritchard (2003),

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

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

Plotting programs and other rescources: OLUMPE and gisiruet from MNoah
Fosenberg's lab can automatically sort the cluster labels and produce nice
graphical displays of struciure results. Other plots are produced directly by the
software package itself A free publicly available cluster has kindly been made
avalilable for running computationally intensive strueture jobs by CESU at Cornell.
*avier Didelot’'s program xmfafstruct converts files in eXtended Multi-Fasta
¥MFA) format into Structure input format.

Sample data sets: availakle here.

[T T T T TP T T T

Taita thrush: An example of MCKMS convergence based on the original paper is
shown here.

Some miscellaneous applications: siructure has been widely used for
interpreting population structure of humans and other organisms. A selection of
interesting refarences [mainly applications) is shown below.

Traces of human migrations in Helicobacter pylor populations. D. Falush, T. Wirth,

N
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