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I Tools Legend - Macaca mulatta rhesus macaque Build 1.1 @ B B [}
oot Lbou Fan troglodytes chimpanzes Build 2.1 98® @
Q Search or Browse the Genome v Rodents (2)
@ BLasT . Scientific name: Common name Build Tools
G Clone Finder Mus musculus laboratory mouse Build 37.1 NN NC)
B Gotoregion on a chromosome Build 26.1 Q@@
@  Genome Resources page Rattus norvegicus rat RGSC 3.4 Q@ ® (=]
Hews = > Monotremes i}
»  Marsupials (1)
| Human build 37 released Aug3 e s I
| An update to the human genome assembly and » Other Vertebrates (3)
| annotation is now... mare ¥l e tabdt 12
| Annotation update released for a2 nvertebrates (12)
| human genome build 36 b Protozoa B (18)
| An annotation update for the human genome » Plants a (46)
(NCBI Build 36.3) . more Z
Show sl Ll an

NCBI Map Viewer

I ——
I ——
16—
I ——
Er=—

1 ——

I ———

o —

0 ———
——
—
—_—
—

=
R
&

- l

ARRREEEERE
[ [ T (A O (|

4 15 1 17 18 i 2@ 21 2z ¥ Y HT

Haplorrhini: Catarrhini: Hominidae: Homo: Homo sapiens

Nucleotide Protein Genome Gene Structure PopSet Taxonomy Help

on chromosome(s) assembly | Al Advanced Search
Homo sapiens (human) genome view BLAST search the human genome
Build 37.1 istics  Switch to previous build

Lineage: Eukarvota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates;

August 2009: NCBI released an updated version of the human genome reference genome assembly and updated annotation for all
available assemblies. The reference assembly update includes modifications to all chromosomes and adds 9 alternate loci to the
reference assembly definition: the updated assembly, named GRCh37, was provided by the Genome Reference Consortium (GRC).

Archive The previous version of the reference genome assembly. NCBI Build 36 3, can siill be accessed for Map Viewer display and for

Venter) BLAST. For additional information about changes. statistics. and the status of the CCDS project please refer to:
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KEGG Home 3
Intredacton KEGG: Kyoto Encyclopedia of Genes and Genomes
Overview
Release notes A grand chall in the post- ic era is a complete computer
Current statistics representation of the cell, the organism, and the biosphere, which will enable
i computational prediction of higher-level complexity of cellular processes and
KEGG Identifiers organism behaviors from genomic and molecular information. Towards this
KGML end we have been developing a bioinformatics resource named KEGG as part
of the research projects of the Kanehisa Laboratories in the Bicinformatics
KEGG API Center of Kyoto University and the Human Genome Center of the University
of Tokyo.
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1)y PCR

1. PREPARE GENOMIC DNA SAMPLE

Rendamly fragment genomic DiNA
and Bgate adapters to both ends of the
fFagments.
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3. BRIDGE AMPLIFICATION

2. ATTACH DNA TO SURFACE

4. FRAGMENTS BECOME DOUBLE 5. DENATURE THE DOUBLE-STRANDED
STRANDED MOLECULES

&. COMPLETE AMPLIFICATION

22

Bind single-stranded fragments randomly to Add unlabeled nudeotides and enzyme to
the inside surface of the flow cell channels. initiste solid-phase bridge ampli fication.

The encyme incorporates nudeotides to (o jon leaves singl ded
bulld double-stranded bridges on the sobid- templates anchored to the substrate.
phase substrate.

of the flow cell.

Seversl millon dense dusters of double-
stranded DA ame generated in aach channel
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perlz L= T —42 L8

+ REODQuerylT L TBLASTIRRZTOE, HBRMNEIILHTHASH
£Y. COFLL, BEGFEREZFEMYELTLSHOTOY F Lkperl
THATHELELS.

s Query@7ItviarBEEL, RREROBEREVINIZERFAVAVE)D
TOEvavBELDYREERL, FISRLUIZ&SICREBREEZEL
WERWET.

GQuery I 2 IR 4 I
245176138 ref|NP_A16237.3]  ref|NP_0059651 | reflNP0104021 | ref|NP_O12405.1| ref|NP_012934.1] ref|NP_015083.1
2il16132212|ref|NP4188121 | refINP0149261 | reflNP0123801| ref|NP_012969.1| ref|NPO12770.1| ref|NP 0145851
216131851 [ref|NP_418449.1|  reflNP_008755.1] reflNP.O11646.1] reflNP013146.1] reflNP_O13847.1] reflNP_013523.1 ]
gil16131757|ref|NP 418354.1| ref|NP_010335.1| ref|NP_O12586.1|
gil1 6131754 |ref|NP 4183511 reflNP.011756.1| reflNP.013932.1| ref|NP.O10104.1| ref[NP.O11671.1]
gil1 6131018|ref|NP 4175951 | ref|NP_00836241 | ref|NP_0149921 | ref|NP_O147921| ref|NP 0142271 reflMNP 0110151
2il1 6130827 |ref|NP_A17401 1| ref|NP_0089381 | reflNP0117051] ref|NP_O11575.1] ref|NPO11565.1] reflNP.0128151]
il1 6130926 ref|NP_41 74001 | ref|NP_0128631| reflNP0132821| ref|NPO15308.1| ref|NP012835.1| reflMP.O100221|
2il16130686]ref|NP 417259.1 | reflNP_011770.1] reflNP_.012044.1] reflNP_014056.1] |reflNP_015042.1] reflMP_015038.1 |
2il161301 06lreflNP_416673.1|  reflNP_008865.1] reflNP_.014276.1] reflNP_012639.1] |reflNP 0130601 ] reflMP_013066.1 |

BLASTP 2.2.5 [Nov-16-2002]

Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer,
Jlnghm Zhang, Zheng Zhang, Webb Miller, and DaV|d J. Lipman (1997),
“'Gapped BLAST and PSI-BLAST: a new generatlon of protein database Search
programs™, Nucleic Acids Res. 25:3389-3402.

uerg gi]16131851|ref|NP_418449.1] glucosephosphate isomerase
Escherichia coli K12
(549 letters

Database: yeast.aa
6298 sequences; 2,974,038 total letters

Score E
Sequences producing significant alignments: (bits) Vvalue
ref|NP_009755.1] Glucose-6-phosphate isomerase; Pgilp 641 0.0
ref|NP_011646.1] Ygri30cp 30 0.98
ref|NP_013146.1| spindle pole body component; Stu2p 29 1.7
ref|NP_013847.1| (putative) involved in cell wall biogenesis; Ec... 28 3.7
ref|NP_013523.1| YIr419wp 28 3.7

>ref|NP_009755.1] Glucose 6-phosphate isomerase; Pgilp
Length = 554

Score = 641 bits (1654), Expect = 0.0
Identities = 326/549 (59%) Positives = 401/549 (73%), Gaps = 16/549 (2%)

Query: 7 TQTAAWQALQKHFDEM KDVTIADLFAKDGDRFSKFSATFDD————QMLVDYSKNRITEE 61
LQK F KD RF K + TF + ++L DYSKN + +E
Shjct: 13 TELPAWSKLQKIYESQGKTLSVKQEFQKDAKRFEKLNKTFTNYDGSKILFDYSKNLVNDE 72

Query: 62 TLAKLQDLAKECDLAGAIKSMFSGEKINRTENRAVLHVALRNRSNTPILVDGKDVMPEVN 121
+A L +LAKE ++ G +MF GE IN TE+RAV HVALRNR+N P+ VDG +V PEV+
Sbjct: 73 I1AALIELAKEANVTGLRDAMFKGEH INSTEDRAVYHVALRNRANKPMYVDGVNVAPEVD 132

OTRONYTLEIC, Tkisoy ZAIWYZERLTLLEEN
(BEIC Tkisoy 2 AILIDHDIHBEIHIBRL T, FICERL
TLIEEW)

\/2

L 1. EmEs R

EEOBIER - B2

ERWEDTEBOT — 93— DT & ERNREITAC DV TRELSE
T. FoIR—ZAOER. BT —SR—R, BET 98—, RED
D8R, EF - IR EOBEANLSFRCOVWTENRLET.

130423

result.txt

blast.pl

D2DDT77AIWEFOVO0—-KULT, kisoZ A
ANnTLESV

¢aTURTOUTELL EIFTHZEN
EJ R%—F — FRTOTEYIFL— FHEY) — aTFTOVTH

=9, kisoT+ILEZBEILET

|> cd|_l

lcd (RR—X) 1EA AL (F-EnterF¥—I[FE4E0Y), Kiso
TAHINEEATRTOVTREIZRSYS &FAYTLTLES N

FTROLSIZERESNETOT, EnterF—EHL TN
|> cd C:¥Users¥iu¥Desktop¥kiso




¢ blast.plZ A EWRZEZE > TR TS

|#! /usr/local/bin/perl |

S UTO&SIHELT, LEERELTGEN ]

.....

#! /usr/local/bin/perl
print "Hello!¥n";

¥nlFHITERLEFT

F¥ I, Ay RFySal N\ &L TEEL
Windows Ef2&T ¥ [ERFENET

Lers nove =28

LUTFDATUREAALT, TS LEEFTLTZSN

> perl blast._pl |

34/
£

CEHIF, T$XFHITRLEYT
CLUTDORIIHREL TS

#! /usr/local/bin/perl

$a = "Hello!¥n";

print %$a;

M 1ZAALENENESISTEEL TS, PerlTIRITORHYIZ
[ 1ZDIFBHREYICTHEOTULET

UTDavoREAALT, TS5 LEERITLTESNL
|> perl blast_pl |

35
<STDIN>

o <STDIN>[E, 1EIMEUH T ZEIBEANDSNITOT 2% HAHHT 6
£ T9. STDINEIZ, standard inputDEVIZ#EA HDEETY .

s UTFOTOT S LEERLTIZEL.

blast.pl

#! /usr/local/bin/perl

$a = <STDIN>; # BEAADSITOT—SEEHHL, salcRATS
print $a; # saZxlihdd

o UT0avUrZiTbAHAblastpleRITT &, ARNFLIZBYFES. fEh
XFEANTDE, ANLEXFAZOFEEHAESNFET.

> perl blast1.pl

36/
VEALYIk

o BEANZERVBEIZ, F—R—FhoXFINEITEALKDYIC, BE
DTFARNIFANDST —2ERAAFTFELIELTEET.

o Tresultixt]EWNVSBLASTREEED I7MIILERELTHEEL. b 5%
BTSN,

BLASTP 2.2.19 [Nov-02-20081

Reference: Altschul, Stephen F., 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.




37/
JEALI

o Tresult.ixt|ZRAHZFEEB=0OIZ, UFALIMEWNIHEREEREVET .

> perl blast.pl < result.txt

lresult.txtl D—BRHADTEINERRSWES.

v $ERE, BERTHES I7AVICHATIIELTEET.

> perl blast.pl < result.txt > output.txt

38/
while)L—7

2 RHALT—AMBAITTHOTHLRVESIC, while)l—FZFALTHE
L&S.

#! /usr/local/bin/perl
while ($a = <STDIN>) { # F—4%1{79 Dsalc

print $a; # RKALT, HHT5

|
FARALT—EUT)DHHRYTE 1LY,
BURShFET.

» EfILTHELLS. ETOTAENRTENDIFTTY.

> perl blast.pl < result.txt > output.txt

39
EEFM="]

» XFF|IDNAIZELTERIRILTHELLD.

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =~ /DNA/) { # DNAZRDIT1=5

print $a; # HHh¥5 [ FILA
3 Shift& R LA
>
o= SE—UEERET, UXTAUETFR | | | -
BFEVVET. XFAO—B—HIAEHE, LT |
—HLAAIETEIEELET S AR
© $a =~ /DNA/ [E, $alsDNAEWSXFFINEFAT |t bl
VWHIETEIEBY, XD hEHREFTENET. O a3 Ju) jE f— R

T

+ XF5INQuery=128LTERTLTHELELD.




a1 BXFI52 a2
LFOEDIE, KOXS E1XFIv 9 FLET.
ERRBRICLDIER
Labc] atbhchHEND
- DN E
V 7EIDRIZIE, XEREHTHL, RE—DEERBEDE ARSI EN i il ~
\ AN ) N ey e [*abcl aTbbTHcTHEVLT
TEFET. SITHRE— &I, TNTIRESXFS O3RN FDOXFHI 14 vd 87 (digit
E, @E@)‘C?—FU@H#’)UIZK$§UO)¢¥1§§ZE§EJEL7‘:%0)TT :0)I§ ¥D ﬁ?lﬂﬂ
A—UDRBAEFERRBELOVET. ¥Yu EHF (word)
o B{EEE W RUFLS
B ZIE, 238 =y OREAREL T, ¥s 2 3F (space)
DNA & - ¥s ZEAXFLIS
DNNA s *RE ¥b BEEER (word boundary)
DNNNNNNA FEO—XF
DNNNNNNNNNNNNNNNNA [ i &2
o AL $HED, EREBUNC TR b 5 HIRICH E AR L VBT T, ¥
NLIRTERETHICIE, EERL TR
/DN+A/ Ay AEVWIFTHESTICT Y F
EERLET ¥ VAT 7
mayiEL . I T

LIFORSAM T, X¥EHRBLFI I A0OBENELEYyFLET. 22T
BEEARLEr T Ak EE T,

X% 0B ED#ERL

X+ 1ELLED#RYEL, xxx ERL

x? 0E»1E

x(5} SE#EYE L. xxxxx ER U

(3,3 3ELLERYEL, wos ERAL

»(3,5} 3EUESEILITHVIEL, xxx?x?EAL
W7 —TE&EIR

WEEFRT 2 () Ao Ty L—TLL &,
sulmod+ sumo, sumomo, sumomomo T EICT v FT 35
W OO E=vDERM IV FEREEEIL A ET,

Loveikiss love A kissic ¥ v F¥ 3

stud(yiies) study studies i v v ¥4 3

su(miimo)(2,3} sumimi, sumimo, sumomi, sumomo, sumimimi, sumimimo,
sumimomi, sumomimi, sumomomi,sumomima, sumimomo,
sumomomo DT PIZT v FF 5

FRRBIZLIBRER

+ Gene indexZELXFIIZEZHMHELTHELELS.
Query= gi]13507742]ref|NP_109691.1] DNA gyrase

MQuery= 1&lrefI TIESENEHRL-XFIZETITEHE

FBITI&---
M IMEEOXE) & T+IIXFEULDOERIF) EFEo>TU
TOKIIZLFET

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =~ /Query= .+ref/) {

print $a;




45|
HyaFFE-of-52E

s RYFEEFDNI—2 DR THEIOZES5E, ZOFIMTHEEN
=8O, $1, $2,... LSRR ERICRMENET.

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =~ /Query= (.H)ref/) {
print $1;

=®AT

» BATENALKIIT, "¥n"EANTET

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =~ /Query= (.Hdref/) {
print "¥n",$1;

» BLASTIRZEDHER, EvbLz2 U/ \ VB D1ER
BIAIE
>ref|NP_072866.1] topoisomerase 1V, subunit A)
FECTEMHREL, 2TRYYTRRLTHELLD

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =~ /Query= (.1H)ref/) {
print "¥n",$1;
X
if ($a =7 />ref/) {
print "¥t",%a;

s EYRLIEZRAV NNV BEERDOrefEES L ITEMBLTHELLD
>ref|NP_072866.1] topoisomerase 1V, subunit A)

T TREENLXFIZRMYHLEZLDTY A, UTORETIE
SEKNEFEA

#! /usr/local/bin/perl
while ($a = <STDIN>) { |
]
if ($a =~ /Query= (.+)ref/) { ShiftZ LA NS

print "¥n",$1;

X
if ($a =7 />refi.+1/) {

print "¥t",%a;




TRRERRBTEATIRHHFRLEXFTHAH, ADERIZEOTL

E5H5TT

COTES " MERKRIW TRV EERT 20T, ¥EFEITDITET

>

print "¥n",$1;

print "¥t" ,$a;

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a = /Query= (.#)ref/) {

if ($a =7 />ref¥i.+¥1/) {

o FBIEEST, refESEFERHELTHELES
>ref|NP_072866.1] topoisomerase 1V, subunit A)

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =~ /Query= (.H)ref/) {
print "¥n",$1;
X
if ($a =7 />ref¥1(.H)¥1/) {
print "¥t",$1;

Query®Gene Index

K_H

9i1135077401
gi1135077411
9i 1135077421
gi 1135077431
9i 1135077441
9i1135077451
9i 1135077461
gi 1135077471
9i1135077481

EvkLI=22 I\ 0B Dref &

A

A

r

NP_072661.
NP_072662.
NP_072663.
NP_072664.
NP_072665.
NP_072666.
NP_072667.
NP_072668.
NP_072669.

S
S
J

JES. QL. L (U QL QUL (L WL QU ¥

NP_072865.1
NP_072866.1

NP_072998.1

» BRLUUTWSEINDEREITERTT HESICLTHELLS
s $b EWLVSEHAOMNIMNEIFIZELL T, QueryZRDIT-EZDOEYHER
FITERYHBLET

#! /usr/local/bin/perl
while ($a = <STDIN>) {
if ($a =" /Query= (.Hdref/) {

print "¥n",$1;

if ($a =" />ref¥1(.+)¥1/ && $b == 1) {
print "¥t",$1;




Query®MGene Index

f____)k____\

9i 1135077401
gi 1135077411
gi 1135077421
9i 1135077431
9i 1135077441
gi 1135077451
9i 1135077461
9i 1135077471
9i 1135077481
gi 1135077491
9i 1135077501
9i1135077511
gi 1135077521
gi 1135077531
9i 1135077541

EvkLiz22 1\ 0B DrefE =

f____A“___\

NP_072661.
NP_072662.
NP_072663.
NP_072664.
NP_072665.
NP_072666.
NP_072667.
NP_072668.
NP_072669.

JEIL. G L UL (I QUL UL (L QI ¥

NP_072670.1
NP_072671.1

13507740 NP_072661.1
13507741 NP_072662.1
13507742 NP_072663.1
13507743 NP_072664.1
13507744 NP_072665.1
13507745 NP_072666.1
13507746 NP_072667.1
13507747 NP_072668.1
13507748 1

NP_072669.

54
<Fe1>

» Query®MGene IndexM>L, MFDEAF=TEEYHL, LTDKD
B ARERITEDLS5TOT S LEERL TZEL

. 55|
<EEEE2 >  sumonsslE---

» E-valueDEZEBYHL, UTFD XSG NERICLESLS58TOTS
Lzl TZEy

Query® EvkLiz22 08

Gene Index  Dref&ES E-value
4 A \ 4 N\
13507740 NP_072661.1 e-148
13507741 NP_072662.1 e-125
13507742 NP_072663.1 0.0
13507743 NP_072664.1 0.0
13507744 NP_072665.1 0.0
13507745 1 1e-077

EE1ERLI7ZAINRIZESHENESIC

NP_072666.

BEIZT7AINREEZ TS

, blast2.pl%>output2.txt

56
<FREDRHFE>
s HALETEARI7AIL (output) ZIRH L TS0
[ZBEDANIOR—D
r%%ﬁ%n‘i‘:ﬁﬁWeb mailR—S N GEREDHMNSTVERT) |

=IER kento@ims.u-tokyo.ac.jp [~] kenro@hosei.ac.jp’&igsi
{45 Per|EREE

R T IPerBEIEA N

7B

FETES KB ITFTEITZERESITA—IL
E-mail: MCct®ED TPbXJ’&AjJ

w37 AHDEZDRELEE,

T CRAEEN

BT L ROTESEEE CHEEL T Pl




