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ABSTRACT
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71E ZaARE A E—TLO] LAST(the Basic Local Alignment Search Tool, BLAST) = A €9] fAMd< v}3]
= ol 78 Bol AREE = WRoln, EerE T2 I AREAEo] AlFst A i Aol thste] NCBI
ZAA "ol o] ~E TJVJ 2 3t HAS gttt RepeatMasker o] thsto] 7heds] g oFeld o} 2t

1 . Genome A&l A Repetitive Sequence € masking 3= ZZ 13 0|t}
2 . RepeatMasker & A3, HumanGenome 9] 7% 50% ©]/3-©] masking Ht}al gt

3 . RepBase 2l+= Repeat Sequence Database 7} 283}, CrossMatch 22 1318 7|9ko 2 A2k 9t}

2 XA

H theto| A= RepeatMasker o] 7] 21 Ax] whol thafjA] LdolR =2 &7t} RepeatMasker S AHE-3}
HH 7|2Hor o3 AR ofgiel Zrt

1 . Unix System with perl 5.8.0 or higher installed
2 . Sequence Search Engine( Cross_-Match or WU-Blast )

3 . Repeat Database

RepeatMaSker% AHE37] Sl ek 2ol 37FA] Algro]l EH|E o] Qlojok shr} WA RepeatMasker
E gentold =L S A|ske] H A} RepeatMasker = www.repeatmasker.org oA th2-S 4= Qo) &g
ol o] Aol A= onhne masking AJH|A~% F8tal Tt SRAIRE 224l Aulae @ ehdlo] masking 2=
T2 5tg dEEY 92E g9 ko] AlghA oty

W #] RepeatMasker & th-&1obA] unix system 7]%kof| perl 5.8.0 o]} AXF o] &= AFEH 4= 3
Algtt, B 2304 Neobio @ Pearl AFE o] AXak3ich 29 12 ARzt B 132 www.repeatmasker.org
oAl 2 Z2}2l-§ repeatmasker & Th-= o] Aot} WA Installation o] = 1% wl7o] Lastest Released
Version& ThRH=t} T3} Zro] WEjojE Asysic)

[root@neobio Desktop]# mkdir RepeatMasker

[root@neobio Desktop]# cd RepeatMasker

[root@neobio RepeatMasker]# gunzip *.tar.gz

[root@neobio RepeatMasker]# tar -xvf RepeatMasker-open-3-2-8.tar
[root@neobio RepeatMasker]# cd RepeatMasker

[root@neobio RepeatMasker]# 1s

o 2 WHo s Asta, Wk HPolE ety 17 29} Zo| stdo] A BRE5e £ :
o] 4] RepeatDataBase 3}¥-& t}2RrolA] RepeatMasker 7} A x]5 o] Q)= Libraries &t Holl ¢5S 3l|A|3]
oFstt}. RepeatDataBase 312 www.girinstorg o]l o}, E3|o]A]of] 7}1-& dfofnto] HdS thehs 4
ATt 7HEE FEolY 7He sttt (5 7IZte] tha JleB g {ojstr] uigt.

www.girinstorg ol 4] 18 3 ¢} Zro] Repbase @59l CurrentRelease A X o]l E W RepeatMasker
Libraries 7} &4 3t} sl 5192 RepeatMasker 319 1<l Libraries ¢t ¢H%2 s|AIgich o] S Ay
HAp
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Systems € 1
Biology RepeatMasker Download

Prerequisites

1. Unix system with perl 5.8.0 or higher installed
2. Sequence Search Engine
RepeatMasker uses a sequence search engine to perform it's search for repeats. Currently Cross_Match and WUBlast are supported. You will need to obtain one or the other of these and mstall
them on your system.
¢ For Cross_Match go to http:/www phrap org You will want to select "Phred/Phrap/Consed" as Cross_Match is part of the Phrap package.
< For ABBlast'WUBlast go to [ NOTE: Rights to BLAST 2.0 (WU-BLAST) have been acquired by Advanced Biocomputing. LLC. hitp//blast advbiocomp com/licensing/ The latest version
of RM (3.2.8) has been modified and tested to work with ABBlast. ]
3. TRF - Tandem Repeat Finder, G. Benson et al.
You can obtain a free copy at htip-//tandem bu edu/trfirf himl  RepeatMasker was developed using 3.2.1.
4. Repeat Database
A special version of RepBase is used by RepeatMasker as the source for its repeat reference sequences. To obtain RepBase for RepeatMasker go to http://svww.ginnst.org.

m

Installation

1. Downlead RepeatMasker
Latest Released Version: 6/4/2009: RepeatMasker-open-3-2-8.tar.gz
Previous Released Version: 1/29/2009: RepeatMasker-open-3-2-7.tar.gz
2. Unpack Distribution
Unpack the distribution in your home directory or in a location where it may be shared with other users of vour system (ie. /ust/local’ ).
¢ cp RepeatMasker-open-3-#-#
= cd fusr/local
o gunzip RepeatMasker-open-.
o tar xvf RepeatMasker-open-.
3. Install RepeatMasker Libraries
Download the libraries from hitp:/www.girinst org and unpack in the RepeatMasker program directory. This version supports the following libraries ( it is always best to use the most current ):
repeatmaskerlibraries-20090120.tar.gz and later.
° cp repeatmaskerlibraries-20090120.tar gz /usrlocal RepeatMasker/
e cd /usrlocal RepeatMasker
° gunzip repeatmaskerlibraries-20090120 tar.gz
o tar xvf repeatmaskerlibraries-20090120 tar
° rm repeatmaskerlibraries-20090120 tar
4. Run Configure Script
The program requires some configuration before use. There is now a script which assists in making these changes.
< cd fusrlocal/RepeatMasker
¢ perl /confisure e
@ 84| Es 2055 A v R100% v

1% 1. www.repeatmasker.org

,— — — —— = =3 STy
&2 root@galab-work~/Deskiop/Repeathasker/RepeatMasker | =l g

RepeatMasker RepeatMasker-open-3-2-8.tar

ks T —— —

19 2. www.repeatmasker.org o 4 RepeatMasker AW A& th wo} ¢+5-& | A §k snapshot
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[root@neobio Libraries]# pwd
/root/Desktop/RepeatMasker/RepeatMasker/Libraries
[root@neobio Libraries]# gunzip *.tar.gz

[root@neobio Libraries]# tar -xvf RepeatMasker-open-3-2-8.tar

[root@neobio Libraries]# 1s

RepeatMasker 3+9] &1 ¢l Libraries oA 42 siAlsHd 5]1‘;} E‘ﬂ Qtell Libraries 7]’ L= el D]" ol &

HE £t Yol RepeatDatabase 7} A %] = o] 9)

4 9} o] RepeatMaskerLib.embl 3} o] 9= Zﬂ% g

2 g8 19 25t P32 Fz2she] Tk wr} TRE 5dS A3s 2o RepeatMasker Z o A7sic},
1o

xﬁ}% TRF o} ofefe] ang Fxste 944

—EEO
2
%
o mg

[root@neobio RepeatMasker]# 1n -s trf312.linux.exe trf

upxjeto 2 BlastE x| ofF gtt}. RepeatMasker ol A ARE-E 4= ¢li= Blast+= CrossMatch, WUBIast or
ABBlast, Decypher ©]t}, RepeatMasker 0| A]+&= Blast 7} Z54A o2 223817 wjiof wl=A] Ax|s) ok 3ich, &
H 1A o A= Blast 24+ ABBlast & A % $tt}. ABBlast+= &3 ©] A http:/ /blast.advbiocomp.com/licensing/
o] A Personal Licensing < Wrold AR&sF 4= it}

Personal Licensing < 23314 23 MG 7143t d E-mail 2 ftp &S 5 9+ H3E e o+ Jrh
g ftpE 5319] ABBlastE WolA] RepeatMasker Erjol] HASI] =S s|AlIgtc). ©]#] RepeatMasker
£ A3t} B} A= RepeatMasker 2T A ./configure & 433ttt dx)std oz Jojrpd Hx%7
o] A= RepeatMasker, perl, ABBlast, TRF2] $]X|& #+Tt. TRE ABBlaste] X%t Jg3tH Hrh o]24
RepeatMasker 2] A %] 7} £t

A %2l RepeatMasker AHEE = e BE AAE vtk & @EtolX = RepeatMasker AR ol
oA Lot i, AR Foll e 2ol thelj A Lokt RepeatMasker o] 7221 Ql A8 W2 o=
2ot

RepeatMasker [-options] <seqfiles (s) in fasta format>
WA RepeatMasker ¢] option ARl thate] dobdtt w4 AMFS the) 2t

-q Quick search; 5-10\% less sensitive, 2-5 times faster than default
-nolow Do not mask low\_complexity DNA or simple repeats
-div [number] Mask only those repeats < x percent diverged from consensus seq

-species <query species> Specify the species or clade of the input sequence (choose only one!)

RepeatMasker 9| Al AH&-E = = FH-2 f19F 2ol & 4 7HA7F At} & HiA oA = o] 7]A -nolow &
A3} -species 23S AF&3TH 34S A28t RepeatMasker o 4] Masking 517193 Al = fasta format %}
o] g}do] Fg3lt} o] 3d-L UCSC(http://genome.ucsc.edu/) oA Z+ Species ult} est, mRNA o] tfj 5}
fasta 219 A& A&l QUth fasta P22 2] (definition line) ¥+ A E XS E3H5lo] thFst A4
2O 48§ e Kok Aoty 71EA Y FEl= o Zrh
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Repbase

ST Current release of Repbase Update

Here you will find the Repbase Update collection.

5 e % i
dAbeut Reabase Undace You can either download the entire collection:
Submissions to RR/RU
How ra cite RU = EMBL formar (25.82 MB) 06-02-2010:
Current release Local: RepBase15.05.embl.tar.gz
Browse RU.
Search RU = FASTA format (13.73 MB) 06-02-2010:

- Local: RepBase15.05.fasta.tar.gz
Archive

Repk 2 = Repeatmasker edition:
Eeiagih v Local:repeatmaskerlibraries-20090604.tar.gz (11.27 MB)

Eree registration »
= REPET edition:

Forgot vour password? = Local:RepBase]5.04_REPET.embl.tar.gz (8.72 ME)

LChange password » -
Change password then use:

gunzip RepBaselS.05.embl.tar.gz
tar xvf RepBaselS5.05.embl.tar

or, if you have gtar installed:
gtar -zxvf RepBasel5.05.embl.tar.gz
to untar and uncompress it;
or you can download each section separately from the subdirectories:

= RepBasel5.05.embl 06-02-2010
= RepBasel5.05.fasta 06-02-2010

& 2001-2010 - Genatic Information Research Institute

@ oiE | 25 2o R G BI00% v

19 3. www.girinst.org 9| 4| RepeatMasker Libraries & th%=T}.

RepeatMaskerLib.embl

repeatmaskerlibraries-20090604.tar
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>AJ399512 1

tgatctacaaataatgttggataatgccaaaatcaacttaaatgaaaaac
tatctcaactacagacatatgtgatacaatttgatcagtatattaaagat
aattatgatctacatgattttaaactagccgttgctaaaattattgacca

aatcattgaaaaattaaaaattctt
o€ S°] fasta F4/°] mRNA 3}d<S -nolow ¥4 PO =2 masking sta1A} Shop W ol= Ut 2t
Species += Human o]} 7} stc},

RepeatMasker -nolow -species Human mRNA.fa

-
EP root@galab-wark ~/Desktop/Data

m

719 5. RepeatMasker 233} Snapshot. x4 02 Ads = RE5S &9

A7EA ] BAE T A9 2 Peolg AYSHY, 1Y 53 o AP Aol AW o) 71H ®
3 olelset 2ol £F7 WA F= ok

RepeatMasker mushroom_454LargeContigs.fasta
RepeatMasker version open-3.2.8
Search engine: Crossmatch

Storable binary image v2.7 more recent than I am (v2.6)

at ../../lib/Storable.pm (autosplit into ../../lib/auto/Storable/_retrieve.al) line

328, at /usr/local/genome/repeatMasker/RepeatMasker//Taxonomy.pm line

214
919} 22 £25 ZFus R Storable o] W] Wobq FgH o AFaA gdrke AL & 5 Arh &F
£ f2ske e A ZFXE FolA cpans JHITh cpan 2lm2o] AHHE EEe A o
T e ZEIo|t} cpang A A ]—_T’_ cpan> oAl install StorableS ¢2 st} I8 2% cpan
& £ Storable & 4A313 1%} 2L 278 A4 5 HAHOE RepeatMasker 7} 245 Zolth. 257
of 2rkeks oAl 3 W Are W7ok
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[root@neobio ~1# cpan
( cpan> ©& HAWj7HA] EnterE YH3THrt.)

cpan>install Storable

4 A=

2 HuMA = AYAES] 734 AE T 7P B2 Jd9S AA AL Y= vHE A E 9] Masking & +3 T
T 9= RepeatMasker =2 18] A2 @ A vy T2l @F s Zell thste] Lol gkrh. RepeatMasker
of AA 2 ez idetgl oy, Sl Bioinformatics o A7} EdshA] oo} 12 AAE S5,
W A3 73t} RepeatMasker 2] =312 RepeatMasker Database £} ABBlast & 53l Masking & 4
et SRRk o] FASHA] bl AU EE ARESHA] ol IAMRS] ASfH e FFF est H o] 9k
2ol &Fo] 2 HlolEY A FA W& YA o] Y AoR o FHTt est Ho|HE 35t o] the
AFEE B3 Masking o= " 3 AFEHE o8k "ol AT, HAubH o2 RepeatMasker A}

2] s F|AMe] o]FojAof s},
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