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Get access for downloading the software
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What is Xshell
S e

o It's ssh (Secure Shell Protocol) client that enables users from remote place to connect to host
server through secured way

o It needs either private public key

o You can use Xshell, one of ssh client that is free of charge, to connect to our server in BIGLAB
(CentOS)



A First Step to Linux Shell
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A First Step to Linux Shell
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A First Step to Linux Shell
.,
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For mac users
]

T

$ ssh biguser@166.104.118.163 -p 42428
biguser@166.104.118.163"'s password:

Last login: Mon Oct 2 10:14:33 2023 from 166.104.160.100

[biguser@R440 ~1$ |}




A First Step to Linux Shell

Connecting to 166.104.118.163:42428. ..
Connection established.
To escape to local shell, press 'Ctrl+Alt+]".

Last login: Mon Sep 25 10:21:34 2023 from 166.104.138.104
[biguser@440 ~]1% |}

HEHOZ connection &|H |2 &2 HA|X| 7t LIS



Basic commandsEditing command line
T

 Delete character # 1s -a /home/

 Backspace
# 1s -a /home

e Delete word # 1ls -a /home/

e Ctrl+w 4 1s -a

# 1ls -a /home/

 Delete sentence
e Ctrl+ U #

Bioinformatics & Genomics Lab.



Basic commandsReusing command line

[biguser@440 ~]1% cd tutor/

° Up arrow [biguser@R440 tutor]$ cd tutor/fj
L Last command

° [biguser@R440 ~1% cd tutor/
Down arrow (biguser@rado tutorls I
L Next command




Basic Shell Commands

1s or 11 - list directory contents
pwd — print name of working (current) directory
cd — change directory

8 root 2 ) materials
nohup . out
programs
R
run_jupyter.sh

) students
trashcan
tutor

_hanjiyoon B ] youngahn  refseq_hu Jix Yongil Cho_attendant
yeon junkim ; b onb eongjunlLee equence. 1ipynb
anghyunKIM A57 hyunminchei 9222526 ' leeyoojin ._dna.ipynb
eoyeonglee B876244_hyungho codon_table.1pynb Untitledl.1ipynb
2 sangeunche  exercisel.ipynb Untitled.ipy




Basic Shell Commands

1s or 11 - list directory contents

pwd — print name of working (current) directory
cd — change directory

mkdir — make new directory

[biguser@R440 tutorls 11

total 4

drwxrwxr-x 3 biguser biguser 4096 Sep 18 14:22 s
drwxrwxr-x 3 biguser biguser 331 Sep 25 10:07 session3

[biguser@R440 tutor]l$ mkdir sessionb
[biguser@R440 tutorls 1s
session? ion3 session6

[biguser@R440 tutorls |}




Vim editor - vim: text editor for Linux

$ l 1 VIM - Vi IMproved
$ vi print_script.py version 8.2.2072

by Bram Moolenaar et al.
Modified by
im is open source and freely distributable

- Help poor children in Uganda!
[ In vlm] e :help Ii’czf . * fog information
. .
1: 1nsert

g to exit
e :help or for on-line help
e :help version8 for version info

print(“Today is Wednesday!”)

[In Vim] “ESC”
:wg save and quit



Basic Shell Commands
S e

$ 11
$ python print script.py

[Output] Today is Wednesday!

$ less print_script.py
$ cat print_script.py

[Output] print “Today is Wednesday!”



Basic Shell Commands
S e

$ mv print_script.py new_script.py
$ cp new _script.py new_script copy.py
$ 11

mv : move file
cp : copy and paste

$ rm new_script copy.py
$ 11

rm : remove



Basic Shell Commands
S e

$ cd <Your Directory>
$ mkdir session6
$ cd sessioné6




Using BLAST+ to examine the BCR-ABL

Workflow
I

1. Database indexing
-> makeblastdb

2. Download or generate sequence data (fasta format)
-> blastdbcmd

3. Global alignment of protein sequences
-> blastp

4. Evaluation




Using BLAST+ to examine the BCR-ABL

Workflow
I

1. Database indexing
-> makeblastdb




Using BLAST+ to examine the
BCR-ABL (makeblastdb)

UniProtKB

The UniProt Knowledgebase (UniProtKB) is the central hub for the collection of functional information on
proteins, with accurate, consistent and rich annotation. In addition to capturing the core data mandatory for
each UniProtKB entry (mainly, the amino acid sequence, protein name or description, taxonomic data and
citation information), as much annotation information as possible is added.

TO UNIPROT The UniProt Knowledgebase consists of two sections: a section containing manually-annotated records with

information extracted from literature and curator-evaluated computational analysis (UniProtKB/Swiss-
Prot), and a section with computationally analyzed records that await full manual annotation
(UniProtKB/TrEMBL).

Taxonomic origin Number of Entries

ﬁ Reviewed (Swiss-Prot)
*

Other Archaea 570,157 entries
L el Unreviewed (TrEMBL)
251,600,768 entries
Bacteria Viruses Explore the 2023_04 release »




Using BLAST+ to examine the

BCR-ABL (makeblastdb)
N =

$ 1n -s /home/biguser/tutor/session6/swissprot .

$ 1s
$ less swissprot
$ makeblastdb -help

-in <File In=
Input file/database name
Default = " -'

-dbtype <String, "nucl', “prot's
Molecule type of target db

-parse_seqids
Option to parse seqid fTor FASTA input if set, for all other input types
seqids are parsed automatically



Using BLAST+ to examine the
BCR-ABL (makeblastdb)

$ makeblastdb -in swissprot -dbtype prot -parse_seqids
$ 11

biguser biguser 280362561 Sep
biguser biguser 104599070 Oct swissprot.

biguser biguser 4522104 Oct swissprot.
biguser biguser 2261048 Oct swissprot
biguser biguser 17902158 Oct swissprot.
biguser biguser 421163 Oct swissprot
biguser biguser 204416076 Oct swissprot




Using BLAST+ to examine the BCR-ABL

Workflow
I

2. Download or generate sequence data (fasta format)
-> blastdbcmd




Using BLAST+ to examine the
BCR-ABL (blastdbcmd)

I S
$ blastdbcmd -help

-entry <String>
Comma-delimited search string(s) of sequence identifiers:
e.g.: 555, AC147927, 'gnl|dbname|tag’', or 'all' to select all
sequences in the database
* Incompatible with: entry batch, ipg, ipg batch, taxids, taxidlist,
info, tax info, list, recursive, remove redundant dbs, list outfmt,
show blastdb_search_path

-db <5tring=>
BLAST database name
Default = "nr’
* Incompatible with: 1list, recursive, remove redundant _dbs, list outfmt,
show _blastdb _search _path

-long_seqids
Use long seq id for fasta deflines
* Incompatible with: info



Using BLAST to examine the BCR-
ABL (blastdbcmd)

$ blastdbcmd -entry ABL1_HUMAN -db swissprot -long seqids > abll.fa
$ less abll.fa

>g1i|85681908|sp|PO0519.4|ABL1 HUMAN RecName: Full=Tyrosine-protein kinase ABL1l; AltName: Full
=Abelson murine leukemia viral oncogene homolog 1; AltMName: Full=Proto-oncogene c-Abl; AltMNam
e: Full=pl50

MLEICLKLVGCKSKKGLSSSSSCYLEEALQRPVASDFEPQGLSEAARWNSKENLLAGPSENDPNLFVALYDFVASGDNTL
SITKGEKLRVLGYNHNGEWCEAQTKNGQGWVPSNYITPVNSLEKHSWYHGPVSRNAAEY LLSSGINGSFLVRESESSPGQ
RSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTVADGLITTLHYPAPKRNKPTVYGVSPNYDKWEMERT
DITMKHKLGGGQYGEVYEGVWKKYSLTVAVKTLKEDTMEVEEFLKEAAVMKETKHPNLVQLLGYVCTREPPFYIITEFMTY
GNLLDYLRECNRQEVNAVVLLYMATQISSAMEYLEKKNFIHRDLAARNCLVGENHLVKVADFGLSRLMTGDTYTAHAGAK
FPIKWTAPESLAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMERPEGCPEKVYELMRACWQWNP
SDRPSFAETHQAFETMFQESSISDEVEKELGKQGVRGAVSTLLQAPELPTKTRTSRRAAEHRDTTDVPEMPHSKGQGESD
PLDHEPAVSPLLPRKERGPPEGGLNEDERLLPKDKKTNLFSALTIKKKKKTAPTPPKRSSSFREMDGQPERRGAGEEEGRD
ISNGALAFTPLDTADPAKSPKPSNGAGVPNGALRESGGSGFRSPHLWKKSSTLTSSRLATGEEEGGGSSSKRFLRSCSAS
CVPHGAKDTEWRSVTLPRDLQSTGRQFDSSTFGGHKSEKPALPRKRAGENRSDQVTRGTVTPPPRLVKKNEEAADEVFKD
IMESSPGSSPPNLTPKPLRRQVTVAPASGLPHKEEAGKGSALGTPAAAEPVTPTSKAGSGAPGGTSKGPAEESRVRRHKH
SSESPGRDKGKLSRLKPAPPPPPAASAGKAGGKPSQSPSQEAAGEAVLGAKTKATSLVDAVNSDAAKPSQPGEGLKKPVL
PATPKPQSAKPSGTPISPAPVPSTLPSASSALAGDQPSSTAFIPLISTRVSLRKTRQPPERIASGAITKGVVLDSTEALC
LATSRNSEQMASHSAVLEAGKNLYTFCVSYVDSIQQMRNKFAFREATINKLENNLRELQICPATAGSGPAATQDFSKLLSS

VKEISDIVQR



Using BLAST+ to examine the BCR-ABL

Workflow
I

3. Global alignment of protein sequences
-> blastp




Using BLAST+ to examine the
BCR-ABL (blastp)

$ 1n -s /home/biguser/tutor/Week6/bcrabl.fa .
$ less bcrabl.fa

>tr|A9UFO2|A9UFO2_HUMAN BCR/ABL fusion protein isoform X9 0S=Homo sapiens GN=BCR/ABL fusion P
E=2 SV=1
MVDPVGFAEAWKAQFPDSEPPRMELRSVGDIEQELERCKASIRRLEQEVNQERFRMIYLQ
TLLAKEKKSYDRQRWGFRRAAQAPDGASEPRASASRPQPAPADGADPPPAEEPEARPDGE
GSPGKARPGTARRPGAAASGERDDRGPPASVAALRSNFERIRKGHGQPGADAEKPFY VNV
EFHHERGLVKVNDKE VSDRISSLGSQAMQMERKKSQHGAGSSVGDASRPPYRGRSSESSC
GVDGDYEDAELNPRFLKDNLIDANGGSRPPWPPLEYQPYQSIYVGGMMEGE GKGPLLRSQ
STSEQEKRLTWPRRSYSPRSFEDCGGGYTPDCSSNENLTSSEEDFSSGQSSRVSPSPTTY
RMFRDKSRSPSQNSQQSFDSSSPPTPQCHKRHRHCPVVVSEATIVGVRKTGQIWPNDGEG
AFHGDADGSFGTPPGYGCAADRAEEQRRHQDGLPYIDDSPSSSPHLSSKGRGSRDALVSG
ALESTKASELDLEKGLEMRKWVLSGILASEETYLSHLQMLTNSCVKLQTVHSIPLTINKE
EALQRPVASDFEPQGLSEAARWNSKENLLAGPSENDPNLFVALYDFVASGDNTLSITKGE
KLRVLGYNHNGEWCEAQTKNGQGWVPSNYITPVNSLEKHSWYHGPVSRNAAEY LLSSGIN
GSFLVRESESSPGQRSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTVA
DGLITTLHYPAPKRNKPTVYGVSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVWKKYSL
TVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTREPPFYIITEFMTYGNLLDY
LRECNRQEVNAVVLLYMATQISSAMEYLEKKNFIHRDLAARNCLVGENHLVKVADFGLSR
LMTGDTYTAHAGAKFPIKWTAPESLAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLS
QVYELLEKDYRMERPEGCPEKVYELMRACWQWNPSDRPSFAETHQAFETMFQESSISDEV
EKELGKQGVRGAVSTLLQAPELPTKTRTSRRAAEHRDTTDVPEMPHSKGQGESDPLDHEP
AVSPLLPRKERGPPEGGLNEDERLLPKDKKTNLFSALIKKKKKTAPTPPKRSSSFREMDG
QPERRGAGEEEGRDISNGALAFTPLDTADPAKSPKPSNGAGVPNGALRESGGSGFRSPHL
WKKSSTLTSSRLATGEEEGGGSSSKRFLRSCSASCVPHGAKDTEWRSVTLPRDLQSTGRQ
FDSSTFGGHKSEKPALPRKRAGENRSDQVTRGTVTPPPRLVKKNEEAADEVFKDIMESSP
GSSPPNLTPKPLRRQVTVAPASGLPHKEEAGKGSALGTPAAAEPVTPTSKAGSGAPGGTS
KGPAEESRVRRHKHSSESPGRDKGKLSRLKPAPPPPPAASAGKAGGKPSQSPSQEAAGEA
VLGAKTKATSLVDAVNSDAAKPSQP GEGLKKPVLPATPKPQSAKPSGTPISPAPVPSTLP
SASSALAGDQPSSTAFIPLISTRVSLRKTRQPPERIASGAITKGVVLDSTEALCLAISRN
SEQMASHSAVLEAGKNLYTFCVSYVDSIQQMRNKFAFREAINKLENNLRELQICPATAGS
GPAATQDFSKLLSSVKEISDIVQR



Using BLAST+ to examine the
BCR-ABL (blastp)

$ blastp -help

-db <String>
BLAST database name
* Incompatible with: subject, subject loc

-query <File In=
Input file name
Default = "-'

-out <File Out>
Qutput file name
Default = " -°

-show_gis
Show NCBI GIs in deflines?



Using BLAST+ to examine the
BCR-ABL (blastp)

I S
Program Query Type Subject Type Computation

blastn N — — N ~ 1X
blastp P P ~ 1X
blastx — P ~ 6X
tblastn E N ~ 6X
tblastx E N ~36X




Using BLAST+ to examine the

BCR-ABL (blastp)

$ blastp -db swissprot -query bcrabl.fa -out

bcrabl.blastp -show gis
$ 1s

bcrabl.blastp
bcrabl. fa

swissprot

swissprot.phr
swissprot.pin
swissprot.pnd
swissprot.pni
swissprot.pog
swissprot.psd
swissprot.psi
swissprot.psq




Using BLAST to examine the BCR-ABL

Workflow
N

4. Evaluation




Using BLAST+ to examine the
BCR-ABL (blastp

-y OO
$ less bcrabl.blastp

Length=1644
producing significant alignment i Value
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Using BLAST+ to examine the
BCR-ABL (blastp)

>g1|85681908|sp|POO519.4|ABL1_HUMAN RecName: Full=Tyrosine-protein kinase ABL1l; AltName: Full
=Abelson

murine leukemia viral oncogene homolog 1; AltName: Full=Proto-oncogene

c-Abl; AltName: Full=pl50

Query Length=1130

The sequence insertetscore = 2268 bits (5876), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 1105/1105 (100%), Positives = 1105/1105 (100%), Gaps = 0/1105 (0%)

. . Query 548  EEALQRPVASDFEPQGLSEAARWNSKENLLAGPSENDPNLFVALYDFVASGDNTLSITKG 599
sequence identity P EEALORPVASDFEPQGLSEAARWNSKENLLAGP SENDPNLFVALYDFVASGONTLSITKG
Sbjct 26  EEALQRPVASDFEPQGLSEAARWNSKENLLAGPSENDPNLFVALYDFVASGDNTLSITKG 85

Query 608  EKLRVLGYNHNGEWCEAQTKNGQGWVPSNYITPVNSLEKHSWYHGPVSRNAAEYLLSSGI 659
. EKLRVLGYNHNGEWCEAQTKNGQGWVPSNYITPVNSLEKHSWYHGP VSRNAAEYLLSSGI
E;t”(:t Shjct 86 EKLRVLGYNHNGEWCEAQTKNGQGWVPSNYITPVNSLEKHSWYHGPVSRNAAEYLLSSGI 145
A sequence in bB Query ©660  NGSFLVRESESSPGQRSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTV 719
NGSFLVRESESSPGQRSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTV
Sbjct 146  NGSFLVRESESSPGQRSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTV 205

Query 720  ADGLITTLHYPAPKRNKPTVYGVSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVWKKYS 779
ADGLITTLHYPAPKRNKPTVYGVSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVWKKYS
Sbjct 206  ADGLITTLHYPAPKRNKPTVYGVSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVWKKYS 265

Query 786  LTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTREPPFYIITEFMTYGNLLD 839
LTVAVKTLKEDTMEVEE FLKEAAVMKEIKHPNLVQLLGVCTREPPFYIITEFMTYGNLLD
Shjct 266  LTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTREPPFYIITEFMTYGNLLD 325



Using BLAST+ to examine the
BCR-ABL (blastp)

>gi|143811366|sp|P11274.2|BCR_HUMAN RecName: Full=Breakpoint cluster region protein; AltName:
Full=Renal

carcinoma antigen NY-REN-26

Length=1271

Score = 1084 bits (2804), Expect = 0.8, Method: Compositional matrix adjust.
Identities = 518/520 (99%), Positives = 519/528 (99%), Gaps = 0/520 (0%)

Query 1 MVDPVGFAEAWKAQFPDSEPPRMELRSVGDIEQELERCKASIRRLEQEVNQERFRMIYLQ 60
MVDPVGFAEAWKAQFPDSEPPRME LRSVGDIEQELERCKASIRRLEQEVNQERFRMIYLQ
Sbjct 1 MVDPVGFAEAWKAQFPDSEPPRMELRSVGDIEQELERCKASIRRLEQEVNQERFRMIYLQ 60

Query 61  TLLAKEKKSYDRQRWGFRRAAQAPDGASEPRASASRPQPAPADGADPPPAEEPEARPDGE 120
TLLAKEKKSYDRQRWGFRRAAQAPDGASEPRASASRPQPAPADGADPPPAEEPEARPDGE
Sbjct 61  TLLAKEKKSYDRQRWGFRRAAQAPDGASEPRASASRPQPAPADGADPPPAEEPEARPDGE 120

Query 121 GSPGKARPGTARRPGAAASGERDDRGPPASVAALRSNFERIRKGHGQPGADAEKPFYVNY 180
GSPGKARPGTARRPGAAASGERDDRGPPASVAALRSNFERIRKGHGQPGADAEKP FYVNV
Sbjct 121 GSPGKARPGTARRPGAAASGERDDRGPPASVAALRSNFERIRKGHGQPGADAEKPFYVNV 180

Query 181 EFHHERGLVKVNDKEVSDRISSLGSQAMQMERKKSQHGAGSSVGDASRPPYRGRSSESSC 240
EFHHERGLVKVNDKE VSDRISSLGSQAMQMERKKSQHGAGSSVGDASRPPYRGRSSESSC
Sbjct 181 EFHHERGLVKVNDKEVSDRISSLGSQAMQMERKKSQHGAGSSVGDASRPPYRGRSSESSC 240

Conservative substitution
Query 481 ALESTKASELDLEKGLEMRKWVLSGILASEETYLSHLOI‘PZB/
ALESTKASELDLEKGLEMRKWVLSGILASEETYLSHL+

Sbjct 481 ALESTKASELDLEKGLEMRKWVLSGILASEETYLSHLEAL 520

*pblank refers to low score match
based on BLOSUM substitution scor



Using BLAST+ to examine the
BCR-ABL (blastp)

N’ from BCR C’ from ABL
BCR- — |
ABL 1 | .[5246(; 1644
ABL {immmm |
: 1644 (1130)
BCR T

1 520



Exercise

o A typical application of BLAST is to identify sequences that are
homologous to a query sequence. Modify the BLAST search of
this chapter so you will be able to identify homologous of the
human BCR protein (BCR_HUMAN) from Swiss-Prot.

o Which portion of BCR_HUMAN is similar to ABR_HUMAN?

More about ABR;
https://www.wikigenes.org/e/gene/e/29.html

https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABR&keywords=ABR


https://www.wikigenes.org/e/gene/e/29.html
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABR&keywords=ABR

Exercise
e

$ blastdbcmd -entry BCR_HUMAN -db swissprot -long seqids > bcr.fa
$ less bcr.fa

>g1| 143811366 |sp|P11274.2|BCR_HUMAN RecName: Full=Breakpoint cluster region protein; AltName:
Full=Renal carcinoma antigen NY-REN-26

MVDPVGFAEAWKAQFPDSEPPRME LRSVGDIEQELERCKASIRRLEQEVNQERFRMIYLQTLLAKEKKSYDROQRWGFRRA
AQAPDGASEPRASASRPQPAPADGADPPPAEEPEARPDGE GSPGKARPGTARRPGAAASGERDDRGPPASVAALRSNFER
TRKGHGQP GADAEKP FYVNVE FHHERGLVKVYNDKEVSDRISSLGSQAMQMERKKSQHGAGSSVGDASRPPYRGRSSESSC
GVDGDYEDAELNPRFLKDNLIDANGGSRPPWPPLEYQPYQSIYVGGMMEGEGKGPLLRSQSTSEQEKRLTWPRRSYSPRS
FEDCGGGYTPDCSSNENLTSSEEDFSSGQSSRVSPSPTTYRMFRDKSRSPSQNSQQSFDSSSPPTPQCHKRHRHCPVVVS
EATIVGVRKTGOQIWPNDGE GAFHGDADGSFGTPPGYGCAADRAEEQRRHODGLPYIDDSPSSSPHLSSKGRGSRDALVSG
ALESTKASELDLEKGLEMRKWVLSGILASEETYLSHLEALLLPMKPLKAAATTSQPVLTSQQIETIFFKVPELYEIHKEF
YDGLFPRVQQWSHQQRVGDLFQKLASQLGVYRAFVDNYGVAMEMAEKCCQANAQFAEISENLRARSNKDAKDPTTKNSLE
TLLYKPVDRVTRSTLVLHDLLKHTPASHPDHPLLQDALRISQNFLSSINEEITPRRQSMTVKKGEHRQLLKDSFMVELVE
GARKLRHVFLFTDLLLCTKLKKQSGGKTQQYDCKWYIPLTDLSFQMVDELEAVPNIPLVPDEELDALKIKISQIKNDIQR
EKRANKGSKATERLKKKLSEQESLLLLMSPSMAFRVHSRNGKSYTFLISSDYERAEWRENIREQQKKCFRSFSLTSVELQ
MLTNSCVKLQTVHSIPLTINKEDDESPGLYGFLNVIVHSATGFKQSSNLYCTLEVDSFGYFVNKAKTRVYRDTAEPNWNE
EFEIELEGSQTLRILCYEKCYNKTKIPKEDGESTDRLMGKGQVQLDPQALQDRDWQRTVIAMNGIEVKLSVKFNSREFSL
KRMPSRKQTGVFGVKIAVVTKRERSKVPYIVRQCVEEIERRGMEEVGIYRVSGVATDIQALKAAFDVNNKDVSVMMSEMD
VNATAGTLKLYFRELPEPLFTDEFYPNFAEGIALSDPVAKESCMLNLLLSLPEANLLTFLFLLDHLKRVAEKEAVNKMSL
HNLATVFGPTLLRPSEKESKLPANPSQPITMTDSWSLEVMSQVQVLLYFLQLEATPAPDSKRQSILFSTEV



Exercise
s

$ blastp -db swissprot -query bcr.fa -out bcr.blastp -show gis
$ less bcr.blastp

Score E
Sequences producing significant alignments: (Bits) Value
gi|143811366|sp|P11274.2|BCR_HUMAN RecName: Full=Breakpoint clus... 2638 0.0
gi|124007119|sp|Q6PAJL.2|BCR_MOUSE RecName: Full=Breakpoint clus... 2343 0.0
gi| 5915668 |sp|012979. 1 | RecName: Full=Active breakpoint... 1172 0.0
gi|215275190|sp|A6QNS3.1|ABR BOVIN RecName: Full=Active breakpoi... 1172 0.0
gi|81910107|sp|Q55S5L4.1|ABR_MOUSE RecMName: Full=Active breakpoin... 1171 0.0



Exercise
e

>g1|5915668 |sp|Q12979. 1 |AERMUEEN RecName: Full=Active breakpoint cluster region-related prot
ein
Length=859

Score = 1172 bits (3032), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 573/832 (69%), Positives = 685/832 (82%), Gaps = 11/832 (1%)

Query 444  EEQRRHQDG- - -LPYIDDSPSSSPHLSSKGRGSRDALVSGALESTKASELDLEKGLEMRK 500
EEQ+ +G  +PYID+5SP+ SP LS++ +G D VS A ++ KGLEMRK
Sbjct 35 EEQKGPPEGSETMPYIDESPTMSPQLSARSQGRGDG-VSPTPPEGLAPGVEAGKGLEMRK 93

Query 501  WVLSGILASEETYLSHLEALLLPMKPLKAAATTSQPVLTSQQIETIFFKVPELYEIHKEF 560
VLSG LASEE Y++ LEALLLPMKPLKA ATTSQPVLT QQIETIF+K+ ++YEIHKEF
Sbjct 94 LVLSGFLASEETYINQLEALLLPMKPLKATATTSQPVLTIQQIETIFYKIQDIYEIHKEF 153

Query 1160 KESCMLNLLLSLPEANLLTFLFLLDHLKRVAEKEAVNKMSLHNLATVFGPTLLRPSEKES 1219
KE+CM++LL SLP+ NL+TFLFLL+HLKRVAEKE +NKMSLHNLATVFGPTLLRPSE ES
Sbjct 753  KENCMMHLLRSLPDPNLITFLFLLEHLKRVAEKEPINKMSLHNLATVFGPTLLRPSEVES 812

Query 1220 KLPANPSQPITMTDSWSLEVMSQVQVLLYFLQLEAIPAPDSKRQSILFSTEY 1271
K + + D WS +VM+QVQVLLY+LQ I + KR ++ FST+V
Sbjct 813 K----- AHLTSAADIWSHDVMAQVQVLLYYLQHPPISFAELKRNTLYFSTDV 859
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