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BIYOINFORMATIK ARASTIRMALARI VE ARACLARI
Asli YAZAGAN

AKADEMIK BILISIM 2014 - MERSIN



e Saglk Sektorl, Genetik Veri ve Biyoinformatik

* Biyolojik Veritabanlari

* Analiz Araclari




Saglik Sektord

* Molekdiler Biyoloji ve Genombilim ile Saglkta Devrim

» Hastaliklarla iliskili olabilecek genler, genler
arasindaki iliskiler ve genom yapisi arastirmalari
sonucu kisiye 6zel tani, tedavi ve ilac tasarimi

Ham Genom Genom Veri Medikal Teggxr/]il’ |T|§§h|<lz fi
Genetik Veri Analizi Analizler ('jn|’eyic?'|'|p§ '




Gen Verisi

e Genlerin kromozom Uzerinde belirlenmesi
“in vivo” veya “in vitro” olarak mimkundd.

e Bioinformatik sayesinde DNA ve protein
bilgisi belirli harflerden olusan diziler
seklinde ifade edilmis, boylelikle gen
calismalari bilisimsel ydontemlerle
yapilabilir hale gelmistir.

referans: C G C il
birey: C A C G C i)

substitiisyon silinme eklenme

(TNP/SNP) (indel)
referans: CAGCAGCAGCAG
birey: CAGCAGCAGCAGCAG

Kaynak: http://turkiyegenomprojesi.boun.edu.tr/index.html

In Vitro In Vivo

Kaynak: http://invivotransfection.com/

Thymine (Yellow) = T Guanine (Green)

= G

Adenine (Blue) = A Cytosine (Red) = C

Kaynak: http://dna-footprints.com/89/abcs-dna-snps/
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* Insan Genom Projesi — 1987 —Amerika
e 3.10° nikleotit - 20.500 gen

* Turkiye Genom Projesi — Bogazici
Universitesi

* Insan Haklari Evrensel Bildirgesinde
bu bilgilerin Ucretsiz ve kisitsiz bir
sekilde herkesin erisimine acik olacagi
bildirilmistir.




Bilgisayal
Telknolojiler

Depolanmasi Korunmasi
? ?

Paylasiimasi Analizi

http://scienceprogress.org/2008/11/personal-medicine-public-bioethics/



Biyoinformatik

* Biyoinformatik arastirmalarinin ¢ temel amaci:

» Varolan biyolojik verileri arastirmacilarin ulasabilecegi
bicimde organize etmek ve yeni bilgiler Gretildikce
veriler Gzerine ekleme yapabilmeye imkan vermek

» Var olan verilerin analizleri icin araclar gelistirmek

» Analiz araclarini kullanarak, verileri biyolojik olarak
yorumlayabilmek



Biyoinformatik i ﬁ}?&f@}jﬁ’f

* Basta Amerika ve Avrupa olmak Uzere Japonya, Cin, Hindistan
gibi Glkeler biyoinformatik alaninda oncu calismalar
surdlirmektedir.

......

‘
Kazaknatan Siongote
China > "i
...... - o
® N
N — 31
: ™ .u-&
\ = :
naoness Faaa N
Cusnes
- Avstralla 29
\ > b New
Zealgna

http://sciblogs.co.nz/code-for-life/2012/03/22/the-world-in-dna-sequencers/
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e Saglk Sektorl, Genetik Veri ve Biyoinformatik

* Biyolojik Veritabanlari

* Analiz Araclari




Biyolojik Veritabanlari

 NCBI: National Center for Biotechnology Information > GenBank
 EBI: European Bioinformatic Institue > ENA
* NIG: National Institute of Genetics > DDBJ
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Biyolojik Veritabanlari

 ENA ve GenBank Uzerindeki dizilimlerin artisi

, lel2 Bases Saquences
le8
ezy 1000000000.. I Genbank I GenBank
B GS 100000 000 B ics
le7 . lerg  1000000000.
ﬂ ) m 10000000
3]
E le6 1e9 & 10000000 000
% 3 1000000000 H
g le5 1a8
] 100000
led . . . . . le7 100000000
: 5 5 5 5 5 1000
] ] : : ' ! ! 10000000
le3 / E | | | | | lef
: : ; : : i 1000000 1000
1985 1980 1985 2000 2005 2010
Year 1985 1990 1995 2000 2005 2010 1985 1990 1995 2000 2005 2010

‘—SEquences (357.0 millions) —Bases (722.0 hillions}‘
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* Biyoinformatik
* Biyolojik Veritabanlari

— Nukleotid Dizilim Veritabanlari
— Protein Veritabanlari

* Analiz Araclari
— Veri Madenciligi : BioMart
— Dizi Hizalama : Clustal
— Dizi Karsilastirma : BLAST



Nukleotid Veritabanlari -Biyolojik Ventaba‘*h%%@m:gff

EfEnsem bl

* Genom bilgisini grafiksel 6gelerle destekleyen ve bu bilgi Gzerinde kaliteli,
tutarli ek aciklamalar sunan, devamli giincellenen ve internet tzerinden
ulasilabilen veritabanlaridir.

* Hayvan, bitki, mantar, bakteri gibi bircok canli alemi icin nikleotid
dizilimlerini metin formatinda (FASTA) depolar

e Her harf -1 nikleotid

Human breast cancer susceptibility (BRCA2) mRNA, complete cds

GenBank: U43746.1
GenBank  Graphics

>gi 1161383 |1gb|U43746.11HSU43746 Human breast cancer susceptibility (BRCAZ) mENA,
complete cds
GGTGGCGCGAGCTTCTGAAACTAGGCGGCAGAGGCGGAGCCGCTGTGGCACTGCTGCGCCTCTGCTGCGC
CTCGGGETGTCTTTTGCGGCGEETGGETCGCCEGLCEGEGAGAAGCGTGAGGGGACAGATTTGTGACCGEGECGECGE
GTTTTTGTCAGCTTACTCCGGCCARRARAGAACTGCACCTCTGGAGCGGACTTATTTACCARAGCATTGGA
GGAATATCGTAGGTARAAATGCCTATTGGATCCARAGAGAGGCCAACATTTTTTGARATTTTTAAGACAC
GCTGCAACAAAGCAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC
CTATAATTCTGAACCTGCAGAAGAATCTGAACATARRRACARCARTTACGARCCARACCTATTTAARAACT
CCACAAAGGARANCCATCTTATAATCAGCTGGCTTCAACTCCAATAATATTCAAAGAGCAAGGGCTGACTC
TGCCGCTGTACCRATCTCCTGTAARAAGAATTAGATAAATTCAAATTAGACTTAGGAAGGAATGTTCCCAA
TAGTAGACATAAAAGTCTTCGCACAGTGAAAACTARAATGGATCAAGCAGATGATGTTTCCTGTCCACTT

CTLAL AT T T T T T T AT A A LT T T T T T T T AT A AT T AT AT AT/ T AL AT T AT A AL AL T AL T
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* Bu veritabaninda arama bir gen adi, bir hastalik adi ve ya belirli bir tir icin
kromozom Uzerinde bir lokasyon belirlenerek de arama yapilabilir.

BLAST/HLAT | BoMart | Tools | Downloads | Help & Documentabion | Blog | Mirors

AN | Al species - | Go | What's New In Release 74 (December 2013)
. “ ) ! 1 he

BRCAZ or rat X-100000,,200000 of corenary hea rndiseass
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Gene: BRCA2 ENSG00000139618 Human (GRCh37) ¥  Location: 13:32,889,611-32,973.805 (R0 T

Description breast cancer 2, early onset [Source: HGNC Symbol:Acc: 110 G displays

Location Chromosome 13: 32 889,611-32,973.805 forward strand. 4 summary Gene: BRCA2 ENSG00000139618

INSDC coordinates chromosome:GRCh37.CMO00675.1:32889611:329732805:1 pICE 'IIE-H'IEIﬂtS (5‘,

Transcripts This gene has 6 transcripts (splice variants) I Transcrip_t EUH"ID_EIHSCIFI Description hre:

Supporting evidence .

Summary @ H Sequence Location Chr
|

Name BRCAZ (HGNC Symbol) | Eﬂema! references INSDC coordinates chre

Synonyms BRCC2, FACD, FAD, FAD1, FANCD, FANGD [To view ai Enser ! Regulation Tr -

CCDS This gene is a member of the Human CCDS set: CCDS8934 EQI’E!SSICIH anscripts This

it

Comparative Genomics
Genomic alignments

LRG LRG 293 provides a stable genomic reference framework fi

Variation table & = Gene tree (image) Supportmg evidence @
Gene tree (text)
Configuring the page Gene free (alignment) -
The full intronic sequence around this Gene is used. To extend or reduce the intronic sequence, use the "Configure this page Gene gain.-"“:lss tree Show/hide columns
Note: From release 68. Ensembl uses Sequence Ontology (SO) terms to describe consequences. More information about this ta DrthU'UgUES (51 \I -
’ Transcript 4« CD
Paralogues P
Summary of variation consequences in ENSG00000139618 i il ENSTO0000380152 [view evidence ali
Phenotype
Number of variant Type . Description - E\?E _Il:‘t. arlta tl:::l:ln ENSTO0000470094 [view evidence
consequences ariation table _ _
0 - B Transcript ablation A feature ablation whereby the deleted region ing ariation image ENSTO0000528762 [view evidence
188 Show Splice donor variant A splice variant that changes the 2 base region 4 structural variation ENSTO0000530803 [view evidence
152 Show Splice acceptor variant A splice variant that changes the 2 base region 38 | =1 E"'t | d t
838 Show [ Stop gained A sequence variant whereby at least one base o | T €mal dala . ENSTOO000533776 [view evidence
premature stop codon, leading to a shortened trd Personal annotation
2337 Show Frameshift variant A sequence variant which causes a disruption o ?: 1D H|5tDW ENSTO0000544455 [view evidence ali
the number of nucleotides inserted or deleted is G h t
0 - l Stop lost A sequence variant where at least one base of t ene nis Dw
resulting in an elongated transcript (2c:0001578)
14 Show Initiator codon variant A codon variant that changes at least one base {
0 = Transcript amplification A feature amplification of a region containing a tr] Ensembl release 74 - December 2013 @ Y 'TS' I E
15 Show Inframe insertion Tl!jﬁ;e; Inon synonymous variant that inserts a Add }"C'ur da'la
70 Show Inframe deletion An inframe non synonymous variant that deletes| PETI’T'IEI'IEITT link - “\-'fiE‘.'"." iI'I EI'Chi‘.-'E SitE
(SC:0001833) & Exmrt data
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Gene: BRCA2 ENsSG00000139618
. . Description breast cancer 2, early onset [Source:HGNC Symbol;Acc:1101]
Genel BI Igller — Location Chromosome 13: 32,889,611-32,973,805 forward strand.
INSDC coordinates chromosome:GRCh37:CM000675.1:32869611:32973805:1
Transcripts This gene has 6 transcripts (splice variants) [Mal SR Ew ] a1
—
Show/hide columns
gu—
Name Transcript ID Length (bp) Protein ID Length (aa) Biotype CDS incomplete CCDs
BRCA2-201 ENST00000544455 10984 ENSP00000439902 3418 Protein coding - CCDS9344
Tra nskri pt Ta blosu BRCA2-001 ENST00000380152 10930 ENSP00000369497 3418 Protein coding - CCDS9344
-y BRCA2-003 ENST00000530893 2011 ENSP00000435699 481 g 3
BRCA2-002 ENST00000470094 842 ENSP00000434898 186 Nonsense mediated decay 5
BRCA2-005 ENST00000528762 495 ENSP00000433168 64 Nonsense mediated decay 5
- BRCA2-006 ENST00000533776 523 No protein product - Retained intron
pa—
Summary 0
Name BRCAZ2 (HGNC Symbal)
6zet Bilgiler — Synonyms EDI?D(;]‘CE_ FACD, FAD, FAD1, FANCD, FANCD1 [To view all Ensembl genes linked to the name click
CCDs This gene is a member of the Human CCDS set: CCDS9344
LRG LRG_293 provides a stable genomic reference framework for describing sequence
— wariatinne for thic nena

[m b

* Transkript, DNA'daki bilginin RNA olarak yazilmis halidir.

 CSDD (Consensus CoDing Sequence) ’ de yer alan transkriptler gézden
gecirilmis ve yuiksek kalitede olan transkriptlerdir.
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e Grafikte farkh transkriptler

gosterilmektedir.
I 104.159 kb Forward stranc me—
L] Genin protein kOdIayan k|S|m|ar‘| 32 88Mb 32 90Mb 32 92Mb 32 94Mb Daz.ssmb 32 98
. IFITLFL-00L =
kutu ile ve kodlamayan kisimlari e . processed pseudogene

cizgi ile gosterilmistir.

BRCAZ2-201 =
protein codin

| o e |
BRCAZ-005 =
nonsenss mediated decay

intron

|

BRCAZ-002 =
nonsens= mediated decay
S &

BRCAZ2-003 = BRCAZ-006 =

protein coding retained intron
= ZARI1L-001 = M4EP2L1-201
protein coding protein coding
--+.48 kS
= ZARI1L-201 I4BPZL1
protein coding tein codir

- -
= MA4BP2L1-003
processed transcript

= M4BP2L1-202
protein codlng

= M4BP2L1- 002
protein codlng

= M4BP2L1- 004
protein coding

= M4BEP2L1-005%
protein coding
D_-
= M4BP2L1-007
retained intron

22.22Mb 22.90Mk 22.92Mk 22.94Mb 22.9cMb 32.9E
—=m Fizverse strand 104.19 kk |




€'f il Niikleotid Veritabanlari -siyolojik Vefita

* Renkler, transkripler hakkindaki
ek aciklamalarin elde edilmesi

ile ilgili bilgi verir.

olarak eklenen agiklamalar
(Vega/Havana Projesi)

— Otomatik Agiklama Ekleme

Sistemi (Automated ensembl
annotation pipe)

Uzmanlar tarafindan manuel

Maniiel ve Otomatik elde edilmis

104.19 kb
32.92Mb

Forward strand me—
32 96Mb 3298
a

32.88Mb 32.90Mb 32.94Mb

IFITLF1-00L =
processed psaudogene

v

Ht——t - —————— i
BRCAZ2-201 >

pmteinfvding

1
BRCAZ-005 =
ediated decay
Maniiel (Vega Havana) elde edllmls_];’m""
— onsense mediated decay
BRCAZ-003 = Ei';.uCAE—UUE >

retained intron
—4--

= N4BEP2L1-201

protein coding
AR
= ZARIL-001
protein coding

protein coding

Otomatik elde edilmis

A -

e Altin renkli olan transkriptler
gozden gecirilmis ve yuksek
kaliteli olan transkriptlerdir.

= N4BP2L1-003
cessed transcript
b - -
= M4BP2L1-202
protein coding

Kodlanmamis (non-coding)
transkriptler

= MN4BP2L1-002
protein coding

|

22.90Mb

= MN4BP2L1-004
protein coding

W-l--

= N4BP2L1-005
protein coding

D_ t

< N4BP2L1-007
retained intron

32.98

32.92Mb 32.94Mb 32.96Mb

104.19 kb

32.88Mb
——m| Feverse stramnd
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> NCBI

GenBank bir genile ilgili sorgulandiginda, Ensembl’dan farkli olarak o gen
hakkindaki genel bilgiler disinda, gen ile ilgili yayinlanmis makaleler de

elde edilir.

(
<> NCBI

PubMed

Sample GenBank Record
Entrez

OMIM Taxonomy Structure

GenBank Flat File Format

Click on any link in this sample record to see a detailed description of that data element or field. All of
the descriptions are included on this page, so it can be printed as a single document. You can also
return to the Alphabetical Quicklinks Table or Resource Guide

br DNA
aromyces cerevisiae "H‘r’l -beta gene, ¢
1 Revip (REV7) genes, complete cds.

45.1 5I:1293&13

Saccharomyces cerevisiae (baker's yeast)
Sacchu’r-'_'my:e: CcCerevisiae
Eukaryota; Fungi; Ascomycota; Saccharo n‘,_-:‘tina: Saccharomycetes;

- — = _ 3 S A — o o

Gibb .E., Nalson,J.
sequence of REV7, a ¢
induced mutagenesis iz
1503-1509 (1994)

.

REFERENCE 2 o 5028)
AUTHORS Roe E dd&n K. Chang,J. and Snyder M.
TITLE Se growth sites in yeast regquires Axl2p, a novel
pl: coprotein
JOURNAL Ge 77-793 (1996)
PUBMED 8B4685
REFERENCE 3
AUTHORS R
TITLE D
JOURNAL S Terry Roemer, Biology, Yale University, New
}4

URES ocation/Qualifiers
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* Biyoinformatik
* Biyolojik Veritabanlari

— Nukleotid Dizilim Veritabanlari
— Protein Veritabanlari

* Analiz Araclari
— Veri Madenciligi : BioMart
— Dizi Hizalama : Clustal
— Dizi Karsilastirma : BLAST



R
Protein Veritabanlari -Biyolojik Verita M@}%@Zi‘fﬁ

mucmmsuu uce@umm
mRNA
“ ~ P ~ I P ~ - ~ =2 L\ -~ >
Translation l l l l l
Amino acid sequence @— Lys — Phe ——Gly

* Protein Dizilimleri UniProt

e Protein Aileleri ‘...2 W“W“Hm

c i » -
e Yapisal Veritabanlari PDBe “[PDS

Protein Data Bank in Europe PROTEIN DATA BANK



* EBl'in sayfasindan erisilebilen Uniprot 2003’de
kurulmustur.

* Protein dizilimi ve fonksiyonlari ile ilgili kaliteli bilgi
sunmayl amaclamaktadir.

* UniProt Uc alt veritabani sunar:
— UniProtKB

— UniParc
— UniRef
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Protein Veritabanlari -Biyolojik Veritabi

UniProtKB

Search Blast Align Retrieve ID Mapping *
o0 oo - oo 9 9 s Search in Query
|k| tLI r p rOte N b | IgISI |§e rir Protein Knowledgebase (UniProtkB) v |  |brca2 | Search | | Advanced Search » || Clear |

| - 25 of 1,023 results for brea2 in UniProtKB sorted by score descending =

7a Browse by taxenomy, keyword, gene ontology, enzyme class or pathway | a5 Reduce sequence redundancy to 100%, 90% or 50%
- Manuel olarak ek
aciklamalar eklenen ve Results
gOZden ge(;l rl I m |§ Ola n y Show only reviewed (130) ©7 (UniProtkB/Swiss-Prot) or unreviewed (893) 7 (UniProtkKB/TrEMBL) entries
SW'SS'PrOt bOI u m u y Restrict term "brca2” to domain (7). gene name (287), protein name (245), web resource (1)

Entry Entry name Status ~ Protein names Gene names Organism
P51587  BRCA2 HUMAN grrsfe";;“a““e' type 2 susceptibility  poeny FacD FANCD1 Homo sagiens fHuman)
- Oto m at| k e k Q86YC2 PALBZ_HUMAN [ | Partner and localizer of BRCA2 PALB2 FANCN Homo sapiens (Humanj
BRCA2 and CDKN1A-interacting —_—
29 Q9P287  BCCIP_HUMAN . BCCIP TOK1 Homao sapiens (Human
aciklamalarin gbzden - protein prens (Fuman)
Lys-63-specific deubiquitinase N
cJime. 2 P46736  BRCC3_HUMAN BRCC3 BRCC36 C6.1A Cxorfa3 Homo sapiens (Human
gecirilmemis olan TrEMBL - BRCC36 ps (ruman)
b . I . . (6PB43 Q6PB43_MOUSE Brca?2 protein Brea? Wus musculus (Mouse)
olumu P97929  BRCA2 MOUSE Er’s{‘;ﬁzcﬁ“ce'wpe 2 susceptibility g5 Fancd Mus musculus (Mouse)




UniParc: protein dizilimlerini ek aciklama icermeden listeleyen veritabanidr.

— Dizilimleri tamamen ayni olan proteinleri, farkli organizmalardan da olsa da
tek bir kayit olarak veritabaninda tutar.

— Eski kayitlar silinmez. Boylelikle protein diziliminin zaman icindeki degisimi
izlenebilir.

UniRef: protein dizilimleri kimeleri icerir.
» UniRef100: ayni tirden olmasa da %100 ayni olan dizilimleri ve dizi
parcalarini tek bir UniRef kaydi olarak saklar.

» UniRef90: %90 benzer olan dizilimleri birlestirerek bir UniRef kaydi olarak
saklar.

» UniRef50: %50 benzer olan dizilimleri birlestirerek bir UniRef kaydi olarak
saklar.
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* Proteinlerin islevlerini anlamak icin onlari belirli protein
aileleri ile iliskilendirmek ve protein icerisindeki islevsel
bolgelerin varligini tahmin edebilmek icin kullanilan bir
veritabanidir.

 UniProt’dan elde edilmis bir protein kimlik numarasi veya
direk FASTA formatinda bir protein dizilimi girilerek arama
vapilabilir.

InterPro: protein sequence analysis & classification

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. Read more about InterPro

Analyse your protein sequence

(|
=1 | Clear
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PDBe Protein Veritabanlari -siyolojik Veritaban

Protein Data Bank in Europe

* Protein, RNA ve DNA gibi molekdullerin 3D yapilarini arsivler.
 Her yapiicin, detayli yapi analizleri, sematik diyagramlar ve
farkl molekdillerle etkilesim bilgileri icerirler.

Protein Data Bank 3eu7 S
in Europe eu7 Summary

Bringing Structure 1o

o A SO

>
Crystal Structure of a PALB2 / BRCA2 comy phe
den?

-
% \ -3
¢ structure was publishad by Olver, AW., Swik, S, Lord, C.J., Ashworth, A, and Pear, LH,, In

1

I
ap bithed “Structurs bass for recrutment of BRCA2Z by PALB2" (abatract \/
> D N [\
e was detemuned using X-ray diffraction at a resclition of 2.2 A and depositad ir n YY)
N e/ !

The
2009 in

a 1o obtain a list of 3l POR deu?

110 ckhr databases
k on the magnifying glass icon o
P HeteroDimeric Assembly

Find PON entry R Nama of ™" u:‘.mu'i'"":thcsuucs :nh M.!d 7 7 7 . FE
Prot source e sample res) 1Y t5 assembly 15 cehned Dy the author and software
gm Presest i the d Pt
sample

molecules  observe




* Biyoinformatik

* Biyolojik Veritabanlari
— Nukleotid Dizilim Veritabanlari
— Protein Veritabanlari

* Analiz Araclari
— Veri Madenciligi : BioMart

— Dizi Hizalama : Clustal
— Dizi Karsilastirma : BLAST



Analiz Araclari

e Veri Madenciligi b|o:::.mart

(

e Dizi Hizalama Q

CLUSTAL

* Dizi Karsilastirma BI.AST




S RME \Veri Madenciligi —Anath@m&
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* Biyolojik veritabanlari Uzerinde detayli sorgular
olusturabilmek amacliyla gelistirilmistir.

* Nukleotid veritabani olan Ensembl ve protein
veritabani olan UniProtKB Uzerinde calismakta olan
iki versiyonu vardir.

MD! suastaiar | BioMart | Tools | Downloads | Help & Documentation | Biog g uﬁ&@fm blo... mart
esee
Protein sequence | analysis & i

2 Nev | R ORI O v [T =
Dataset - CHOOSE DATABASE - |- Lo oo ﬁ— o S oS
[None selected] - CHOOSE DATABASE - [None selected] InterPro BioMart
Ensembl Genes 74 REACTOME (CSHL)
Ensembl Variation 74 PRIDE BioMart
Ensembl Regulation 74 | UniProtkKB Unimart (EBI UK) |
Vega 54
PRIDE (EBI UK)




SR Veri Madencili

D New | @ Count | M Results

Dataset Ensembl Genes 74 [~

Homo sapiens genes :
(GRCh37 p13) Homo sapiens genes (GRCh37 p13) E|

Filters Sorgu igin filtreler belirlenir.
[None selected]
Attributes

Ensembl Gene ID
Ensembl Transcript ID

Sonug tablosunda gozikmesi istenen 6zellikler secilir.

Dataset Sorgu sonucu baska bir veri setinden veriler ile
[None Selected] birlestirilmek (¢apraz sorgu) istenir ise kullanilr.
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CLUSTAL o WOMMﬁWm

* Biyoinformatikte dizi hizalama, DNA, RNA ve protein dizilerini
dizenleyerek benzer bolgelerin tespit edilmesidir.

* Bu bdlgelerin benzer olmasi, diziler arasinda islevsel, yapisal
veya evrimsel bir iliski oldugu anlamina gelir.

* |ki veya daha fazla diziyi hizalanmak icin EMBOSS -> Clustal Q

Ciustal Omega

Wik form Web services | Help B Documentation




Q Dizi Hizalama -Analiz Araclari ¥ or}?gmgfﬁ

CLUSTAL

* Hizalama sona erdiginde, renklerle desteklenmis bir hizalama
goruntisu elde edilir.

e JalView

-

| £ /Tools/services/rest/clustalo/result/clustalo-[20131229-161753-0558-48899857-0y/aln-clustal

40
LAHS:ARFC
LAHSGARFC

File Edit Select View Format Colour Calculate Help

20
SGVNALGGV FuvlicEPLr DETROKIV
SGVNELGGWF Y FLPRSTROK IV

[PE3015-2|PAXE_ MOUSE-436ME
|P2E367-2PAXE HUMAN - 35T

Consenvation

Quality

MOMSHSGWHOLGEYF WNGRPLPDSTROKIVELAHSGARPCD ISEILQTHADAKWRAVLDN - HWSNGCWS K
Fl 1 3

Sequence 2 ID: spjP26367-21PAXS_HUMAM Residue: SER (4)
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