Semmelweis Egyetem / Elettani Intézet / Budapest

Bioinformatika e€s genomanalizis az
orvostudomanyban

Keresés adatbazisokban

Cserzo Miklos
2018



Semmelweis Eqyetem / Elettani Intézet / Budapest

A mai elbadas
> Szekvenciakereses:

> FASTA

> BLAST csalad

> HMMER

> Parhuzamos valtozatok a keresesre
> A keresési eredmenyek ertékelese

> Szoveges keresés: e[BLAST
> Adatbanyaszat
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=
Az adatbazis keresés jelentOsege @

> Ossze tudunk hasonlitani két szekvenciat

> El tudjuk donteni, hogy k6z0s 0stol
szarmaznak-e

> Tudunk illeszteni tobb, hasonlo szekvenciat

> De hogyan talaljuk meg a hasonlokat tobb
millio szekvencia kozt???
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Mit keresiink?
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> Kereses az annotacioban
> Kodok
> Kulcsszavak
> Azonositott funkciok

> Ez alapkovetelmeny minden adatbazissal
szemben

> Keresés a szekvenciaban
> Ez a biologiai adatbazisok jellegzetessege
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Hogy lehet gyorsan keresni? ’&?}

> A szekvenciat feltordeljiik rovid, 0sszefliggo
karakter-sorozatokra — szavakra (wordsize, k-
met, k-tuple)

> Az adatbazist indexeljiik: elkeszitjiik a k-
merek listajat és hozzarendeljiik a helytiket

> Ezt csak egyszer kell megcsinalni
> A kereso szekvenciat is felbontjuk k-merekre
> Es igy keresiink az adatbazisban

Bioinformatika és genomanalizis az orvostudomanyban - 5 5



Semmelweis Eqyetem / Elettani Intézet / Budapest

1 GACAGCAGCCGCTGCAGCAGCTGCTGCTGCTACCAATGCAG
ATTGCTGAAGCAA

GTC:1
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JTCTGACAGCAGCCGCTGCAGCAGCTGCTGCTGCTACCAATGCAG
C GCTGAAGCAA

GTC:1 TCT:2
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GICTGACAGCAGCCGCTGCAGCAGCTGCTGCTGCTACCAATGCAG
CTATTGCTGAAGCAA

GTC:1 TCT:2 CTG:3
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GTCTGACAGCAGCCGCTGCAGCAGCTGCTGCTGCTACCAATGCAG
CTATTGCTGAAGCAA

Tablazatos forma (lookup table):

AAG:55, AAT:39, ACA:6, ACC:36, AGC:8:11:20:23:44:56, ATG:40,
ATT:48, CAA:38:58, CAG:7:10:19:22:43, CCA:37, CCG:13, CGC:14,
CTA:34:46, CTG:3:16:25:28:31:52, GAA:54, GAC:5, GCA:9:18:21:42:57,
GCC:12, GCT:15:24:27:30:33:45:51, GTC:1, TAC:35, TAT:47, TCT:2,
TGA:4:53, TGC:17:26:29:32:41:50, TTG:49
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A FASTA csalad

Honlap: http://fasta.bioch.virginia.edu/

Szolgaltatas itt es az EBI oldalan is
Letoltheto Linuxra és Windowsra is
Dokumentacio és tutorial is elérheto
Az egyik legnépszertubb kereso

v VvV VYV V V V

Az algoritmus regi, de azota is folyamatosan
fejlesztik a programot
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B,
Az algoritmus négy lépése k—?}

FASTA Algorithm

Gyors kereses
tablazat alapjan
(lookup table)
Pontozas matrix
alapjan
Kivalasztas

S-W illeszteés,
vegeredmeny
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A programcsalad tagjai r-vZ

> A legtrissebb verzio a 3.6-0s

> ,fasta”: egy szekvenciat 0sszehasonlit egy
databazis szekvenciai elleneben (fehérjéet
feherjevel vagy DNS-t DNS-sel), gyors
algoritmust hasznal — tablazatos keresés

> ,ssearch”: S-W algoritmust hasznal a keresésre
(feherjet feherjevel vagy DNS-t DNS-sel), lassabb,
de pontosabb
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Folytatas ... 5 2

> ,ggsearch”: global:global kereses (fehéerje és DNS)
> ,glsearch”: global:local keresés (fehérje és DNS)

> ,fastx”: leforditott DNS szekvenciat keres fehérje
adatbazis ellen, harom frame-et fordit, toldas és
frame-eltolas is megengedett

> ,fasty”: mint a ,,fastx”, de kodonon beliili eltolas

is engedett
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Folytatas ...

> ,tfastx”, ,ttasty”: feherje szekvenciat keres DNS
adatbazis ellen
> ,fastt”,  ttastt”: peptid keverék listajat keresi

feherje, illetve DNS adatbazis ellen, mintha
reszlegesen emeésztett minta lenne

> ,fasts”, ,ttasts”: peptid fragmens listat keres
feherje, illetve DNS adatbazis ellen, mintha
tomegspektrometerbdl szarmazo minta lenne

> ,lalign”: tObbszoros illeszto program
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A FASTA feliilet — EBI

STEF 1 - Select your databases

PROTEIN DATABASES

1 Databank Selected X Clear Selection

7] UniProt Knowledgebase
UniProtkB/Swiss-Prot
UniProtkB/Swiss-Prot isoforms
UniProtkKB/TrEMBL

UniProtKB Taxonomic Subsets

UniProt Clusters

Patents

Structure

Other Protein Databases

*
L
>
L]
[
[ ]
[ ]
[ ]
[

STEP 2 - Enter your input seguence

Mo file selected.
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Parameéterek
A program neve

JEL)EVAL:

STEP 3 - Set your parameters
PROGRAM

FASTA

Statisztika
MATRIX

BLOSUMSD

DA STRAND

GAR DRPEN
MAA

-10

-

GAR, EXTEND
. 2
HISTOGRAM FILTER

* No
SCORES
50

L

EXPECTATION
UPPER VALUE
« 10
none
ALIGNMENTS SEQUENCE RANGE
- Al
.. SCORE FORMAT
Default

EXPECTATION
* START-EMD

LOWER VALUE

-

STATISTICAL ESTIMATES
= Regress

DATABASE RANGE
START-END

ANMNOTATION FEATURES

= 0 (default)
no

STEP 4 - Submit your job

Be notified by email (Tick

S 0

MULTIHSEs

| Submit |

oNf you want fo be notified by email when the results are av

ilable)

Matrix paraméterek

Eredmény

Maszkolas
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File Edit View History Bookmarks Tools Help

i
Foii

UVA FASTA Server

=

* [l

sioch.virginia.edu/f

|20 Maost Visited sajto SOTE Logins Tool DAS m

Biosites Library Athénba mentem Post-Card-iff

FASTA Sequence Comparison at the U. of Virginia

UVa FASTA Server

About

s Getting started
« fasta_guide pdf

Other FASTA Servers

« EMBL-EBI
* KEGG (Japan)

References

« FASTA
* FASTXFASTY
» Statistics

* FASTSIFASTF

Software

* FASTAV3G
Changelog

« Downloads

= Sequence
Libraries

« Developer
Mailing list

Other resources

* CHAPS - Convert
HMMs and
Profiles
Mear optimal
alignments
FASTA Exercises
NCBI BLAST
server
EMBL-EBI Server

The FASTA programs find regions of local or g

either by searching Protein or DNA databases, or by identifying local duplications within a sequence. Other
programs provide information on the statistical significance of an alignment. Like BLAST, FASTA can be
used to infer functional and evolutionary relationships between sequences as well as help identify

members of gene families.

ew) similarity between Protein or DNA sequences,

Protein

Protein-protein FASTA

Protein-protein Smith-Waterman (ssearch)
(New} Global Protein-protein (Meedleman-
wunsch) (ggsearch)

( v} Global/Local protein-protein (glsearch)
Protein-protein with unordered peptides (fasts)
Protein-protein with mixed peptide sequences
(Fastf)

Nucleotide

s Mucleotide-Nucleotide (DNARNA fasta)
+ Ordered Nucleotides vs Nucleotide (fastm)
» Un-ordered Mucleotides vs Nucleotide (fasts)

Translated

« Translated DNA (with frameshifts, e g ESTs)vs
Proteins (fastxi/fasty)

« Protein vs Translated DNA (with rameshifts)
(tfastx/tfasty)

« Peptides vs Translated DNA (tfasts)

Statistical Significance

« Protein vs Protein shuffle (prss)
& DMAvs DMA shufile (prss)
« Translated DNAvs Protein shuffle (prix)

Local Duplications

» Local Protein alignments with plots
(laligniplalign)
» Local DA alignments with plots (laligniplalign)
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File Edit View History Bookmarks Tools Help

[
Foii

UVA FASTA Downloads x | + |
* (=] fasta.bioch.virginia.edu/fasta_ 2/fasta_ shtm metabolic pathways poster

|20 Maost Visited sajto SOTE Logins Tool DAS m Biosites Library Athénba mentem Post-Card-iff post-card-iff
o FASTG/FAGTE  S¥AUSL UL LT SCAILIES LI LS CATILIST SLUGIG US UULE dgalist d SIIA PLOLCHL Gatduast, ©.g. e

PIR1 database available at the FASTA WWW site. Searching a small database makes it

practical to consider each of the high scoring similarities, and to evaluate further whether

« FASTAv3E they are likely to be biologically meaningful.
ChangeLog
Downloads
Sequence Identifying homologs and non-homologs; effects of scoring matrices and algorithms
Libraries
Developer
Mailing list 1. Use the FASTA search page to compare Drosophila glutathione transferase

erresources GSTT1 DROME (gi/121694) to the PIR1 Annotated protein sequence database.

Software

CHAPS - Convert 5
HMMs and

Profiles

Near optimal
alignments . Note that this drosophila glutathione transferase shares significant similarity with both
FEINS TR sequences from bacteria (SSPA_SHIFL, stringent starvation protein) and mammals.

NCBI BLAST S ) =
server How might you test whether the stringent starvation protein i1s homologous to

EMBL-EBI Server glutathione transferases? (Hint - search SwissProt for a more comprehensive view aof

the family)

. What 1s the highest scorng non-homolog? (How would you confirm that your
candidate non-homolog was truly unrelated?)

. Compare the expectation (E()) value for the distant relationship between GSTT1_DROME
and G5TM2_RAT (class-mu). How would you demonstrate that GSTT1_DROME 15
homologous to GSTM2_RAT?

. Examine how the expectation value changes with different scoring matrices
(BLOSUMS62, BlastP62, PAM250) and different gap penalties. (The default scoring
matrix for the FASTA programs 1s BLOSUMS0, with gap penalties of -10 to open a
gap and -2 for each residue in the gap - e g -12 for a one residue gap).

What happens to the E()-value for the highest scoring unrelated sequence with the
different matrices?

Look at the distribution of scores and the E()-value of the highest scoring unrelated
sequence when the gap-open/gap-ext penalties are small (-7/-1).

. Try the search with ssearch (Smith-Waterman). Again, look at the E()-values for
distant homologs and the highest scoring unrelated sequence.

"~ (optional) Try the search with Jgup=1 (What is ktup?). FASTA uses the /rup parameter
to adjust the sensitivity and speed of the search. With kfup=2, FASTA looks for "pairs”
of matched identical residues to find regions of similarity. ktup=1 looks for singly-
aligned residues, and thus takes longer.

2. Do the same search (121694) using the Course BLAST WWW page.
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File Edit View History Bookmarks Tools Help

FAST
it

L_;: UVA FASTA Downloads

| = RecName: Full=Glutathione S-transfe... I?:; FASTA Sequence Comparison =3\ + |
€ > Q fasta.bioch.virginia.edu/fasta

metabolic pathways poster
|20 Maost Visited sajto SOTE Logins Tool DAS m Biosites

Library Athénba mentem Post-Card-iff post-card-iff

Choose: (A) Program, (B) Query (sequence/accession), (C) Database and (D) Start Search:

Annotate Query Sequence

Annotate Database Sequences
(A) Program: FASTA: protein:protein

Compare your own sequences:
| compare sequences |

(B) Query sequence: FASTA format + Subset range: Use Subset range

>FASTA exercise
MVDEYYLPGESSPCREVIMTARAVGVELNRELLNLOAGEHLEPEFLEINPOHTIPTLVDNG
VYLVERYGRTDSLYPECPRERAVINQRLYFDMGTLYQSFANYYYPQVFAKAPADDEAFRE

FLEGODYAAGDSLTVADIALVATVSTFEVARFELSEYANVNRWYENAREVTEGWEENWAG
CLEFEEYFE

-

Entrez protein sequence browser

Entrez DNA sequence browser

Or upload query from file: | Browse_ |

9 Protein ~ DNA (both-strands) = DNA (forward only) = DNA (rev-comp only)

(C) Database: (D) Start Search

Protein DNA —
- - Search Database
PIR1 Annotated (rel. 66) ~ | GB170.0 Primate

V| Exclude low complexity (seg) ‘ Reset |

Comments (optional):

Other search options: Output limits: | Show Histogram
Scoring matrix: open: ext: Ktup: Statistical estimates E(: Best E():
Blosumb0 (20%) ~ -10 -2 ktup=2 » Default

-

Alignment Options: Highlight @ similarities differences compact differences.

FASTA program information | Download FASTA | About the Author

Bioinformatika és genomanalizis az orvostudomanyban - 5
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File Edit View History Bookmarks Tools Help

i
i3

[T FASTA results x| £

| -1

UVA FASTA Downloads | = RecMame: Full=Glutathione S-transfe...

* (=] fasta.bioch.virginia.edu/f 2/f cg - metabolic pathways poster

|20 Maost Visited sajto SOTE Logins Tool DAS m Biosites Library Athénba mentem Post-Card-iff post-card-iff

Search Databases with FASTA | Find Duplications | Search Status

#fastad6 p-q-w80-m9NU-m6-H-f-10-S-g-2TMPqA 2

FASTA searches a protein or DNA sequence data bank
version 36.3.6 Sep, 2012 (preloadd)

Flease cite:

W.R. Pearson & D.J. Lipman EPNAS (1988)

Query: TMP.g
1»>>FASTA exercise - 209 aa
Librar PIR1 Annotated (rel. &6)

5190221 residues in 13351 segquences

< 40
4z one = represents 3 library sequences
44
46
48

O w

W W W

Bk
[T N T TN T N I e )

inset = represents 1 library sequences

SN oW
N R T T

3
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File Edit View History Bookmarks Tools Help

"1 UVA FASTA Downloads | = RecMame: Full=Glutathione S-transfe...

i3

G
1=

FASTA results x | + |

* = f bioch.virginia.edu/fasta 2/f cg "'- metabolic pathways poster

|20 Maost Visited sajto SOTE Logins Tool DAS m Biosites Library Athénba mentem Post-Card-iff post-card-iff

S

0000w
[ I T
[=ITSE N

o w

=)

inset = represents 1 library sequences

e e e

.

™
I
[
Pl e e e W

= N ]

114
116
118
120
122
124
128
1zg
130
132
134
136
138
>140
5190221 residues in 13351 =sequences
Statistics: Expectation n fit: rho(ln(x 7.1276+/ 54; mu= T7.1152+/- 0.130
mean 7564+/—13.2;9, =: 7 Z-trim(89.1): 32 B-trim: 0 in 0/51
Lamkda= 179970
statistics sampled from 1889 (1896) to 1889 sequences
Kolmogorov-5Smirnov sStatistic: 0 23 (N=19) at 52
Algorithm: FASTA (3.8 Nov 2011) [optimized]
Parameters: BL matrix (15:-5)xS, open/fext: -10/-2
ktup: 2, E-joi 1 (0.464), E-opt: 0.2 (0.142), width: 16
Scan time: 0.270

DO00O0okR

0P o e

w

The best scores are: opt bits E{
sp|P20432 |GSTT1 DRCME Glutathione S-transferase 1-1 (GS 1399 370.6 1
5p|P34937|E5TF3:MAIEE Glutathione 5-transferase III (G5 173 52
Sp|P12653|G5TF1_MAIZE Glutathione 5-transferase I (GS5T- ) 151 4&.
sp|POACAS | 55PA ECO57 Stringent starvation protein A gi| ) 140 43.
5p|P:1115112|C—5:'AT_R3‘,': Glutathione S-transferase alpha-1 ( 139 43,
sp|P14942 |G5TA4 RAT Glutathione S5-transferase alpha-4 | 32.
_|E5TM2:RAT Glutathione S-transferase Mu 2 (GST 31.
11|G5TP1_HUMAN Glutathione S5-transferase P (GST

LT

]
[

)

0

oo

w R

25|ENC2 YEAST Enolase 2 (2-phosphoglycerate dehy
101 ANASP Thioredoxin 1 (TR¥-1) (Thioredoxi
sp|B211&63 |P_IC—F_E'_IMR Peptide-N(4)- (N-acetyl-beta-D-gluc
sp|P23400|TRXM CHLRE Thioredoxin M-type, chloroplast pr
5p|P31577|IF33§_‘ WIN Interferon beta-3 precursor
sp|P17472 |VGLE_EHV4 Glycoprotein B precursor

-1 m
[*R%)

x)
W W W L e o R

MR R R R R R R

-] Gy -

===FASTA. 209 aa vs A library
>>sp|P20452 |GSTT1_DROME Glutathione S5-transferase 1-1 (GST class-t

initm: 1399 initl: 1399 opt: 1399 Z-score: 1964.9 bits: 370.86

joinf c‘c, 'cc,Z‘cZ "V (c,Vc'
BlOlI‘ltorn1f1tlkf1 (S) 0@1‘101]111'1111 1S az orvostu )In111J ban 5
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File Edit View History Bookmarks Tools Help
FasT

[T UVA FASTA Downloads | &2 RecName: Full=Glutathione S-transfe... * | %] FASTA results
* = f bioch.virginia.edu/fa

|2 Most Visited sajto SOTE Legins Tool DAS m Biosites

SRR O [ S5AOE meoE S UL COoAS

* Sl

"' - metabolic pathways poster
Library Athénba mentem Post-Card-iff post-card-iff

rre v rwxaga
307 0.557 88 align
274 0.524 align
345 .509 align
269 0. 78 align

R T T L e
sp|P21163 | PNGE_ELIMR Peptide-N(4) - (N-acetyl-beta-D-gluc
sp|B23400 | TRXM CHLRE Thioredoxin M-type, chloroplast pr
Sp|FOL1577|IFNB3_BOVIN Interferon beta-3 precursor
sp|B17472 | VGL Ei\% Glycoprotein B precursor

=>=FASTA, 209 aa vs A library

>>sp|P20432 | G5 . DROME Glutathione S5-transferase 1-1
initn: 1399 initl: 1399 opt: 1399 Z-score: 1964.9 :
Smith-Waterman score: 1399; 0% identity (1 % similar)
Entrez Lookup Re-search database General re-search
10 20 30
MVDFYYLPGSSPCRSVIMIAKAVGVE LNE]

0 MVDFYYLPGSSPCRSVIMTAKAY
10

120 130
IYYYFQ‘\'F@@FHDPE),F

DSLYPECPEKRAVINQRL IYYYFQ‘\'F@@FHDPE),F
ao 100 s 130 s 150

FE \'P,_'(FE 15 '(YP,_‘F\ RWYE K] '('s‘":PCWE l'WhCC EF '(YFE
170 180

>>3p|P04807 |GSTF3_MAIZE Glutathione S5-transferase III (GST-III)
initn: 182 initl: 142 opt: 183 Z-score: 258.0 bits: 54
Smith-Waterman score: 183; 26.4% identity (55.7% similar)
Entrez Lookup Re-search database General re-search
10 50 &0
MVDEFYYLPGSSPCREVIMIAFAVGVELNKELLNLOAGEHLEKPEFLEIK IPQ'I"IFT'_"D NGFAL WESRJ—.IQ\'Y"\"E‘(YC

.8 E(13351):

in 212 aa overlap (4-199:

110 130
RAVINQRL YFD}IE”'YQEF NYYYPGVE. AXAPADPEAFKKIEAR]

,————PA”AS -(' E

sp| P04 K E ’”ShRPPRPCC"“R JALIplppppsssh

190 210 220

joinf c‘c, 'cc,Z‘cZ "V (c,Vc'
BlOlI‘ltorn1f1tlkf1 (S) 0@1‘101]111'1111 1S az orvostu )In111J ban 5
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File Edit View History Bookmarks Tools Help
[ VA FASTA Downloads | & RecName: Full=Glutathione S-transfe... » | %] FASTA results

| -3
* = f bioch.virginia.edu/fa

|2 Most Visited sajto SOTE Legins Tool DAS m
180 170 190

* Sl

"' - metabolic pathways poster
Biosites Library Athénba mentem Post-Card-iff post-card-iff

210

>>sp|PORCAS |SSPA ECOST Stringent starvation protein A gi|8117473 (212 aa)
initn: 138 initl: 115 opt: 140 Z-score: 198.1 bits: 43.7 E
Smith-Waterman score: 140; 26.3% identity (58.3% similar) in 118 aa overlap (43-160:49-161)
Entrez Lookup Re-search database General re-search
10 40
DEYYLPGSSPCRSVIMTAKAVEVE LNKKLLNLQAGEHLEPEFLKIK

70

GFALWESRAIQVYLVEKYGK

SVMTLFSGPTDIYSHQVRIVLAEKGVSFEIEEVEEDNPPQDLID!
30 40 50

110 120 130

LMPVYPVA]
a0 100 110 1 130 140 150 160
170 1 1
TVSTFEVAKFEISKYANVNRWYENAKEVIPGWEENWAGCLEFKKYFE

sp|POR LLWRLPQLGIEFSGPGAKELKGYMIRVFERDSFLASLTEAEREMRLGRS

170 ]

>>sp|P00502 |G5TAL1 RAT Glutathione S5-transferase alpha-1 (Glutath (222 aa)
initr 109 initl: 62 opt: 139 Z-score: 196.2 bits: 43.4 E 1): 5.4e-05
Smith-Waterman score: 13%9; 28.6% identity (56.6% similar) in 182 aa overlap (1-175:6-173)
Entrez Lookup Re-search database General re-search
10
MVDEYYLPGSSPCRSVIMTIAKRY

50 a0 TO
KINPQ---HTIPTLVDNGFALWESRATIQVY

FNARGRMECIR FDEKFI--QSPE FDQVPMVE I DGMKLA
30 40 &80

110
SLYPHCPEERAVINQRL--YFDMGTLYQSFANYYYPQVFAK-APADPELFE
DLYGKDMEERALIDMYTEGILDL

90 1

170

FAFKSRISSLPNVKKFLQPGSQRELPVDAKQIEEARKIFKF
150 170 eo 190 200 210 220

>>sp|P14942 |G5TA4 RAT Glutathione 5-transferase alpha-4 (Glutathio
initn: 0 initl: 53 opt: Z-score: 149.9 bits: 34
Smith-Waterman score: 132; 28.2% identity (56.3% similar)
Entrez Lookup Re-search database General re-search

E 1): 12
in 174 aa overlap (4-168

10 30 50 60

joinf c‘c, 'cc,Z‘cZ "V (c,Vc'
BlOlI‘ltorn1f1tlkf1 (S) 0@1‘101]111'1111 1S az orvostu )In111J ban 5
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A BLAST csalad

> Honlap:
http://blast.ncbi.nlm.nih.gov/Blast.cgi

> Lettiltheto Linuxra es Windowsra is
> Web alapu szolgaltatas elerheto

> Alapos dokumentacio a honlapon

> Igen népszert, megbizhato

> Régota van jelen az irodalomban,
folyamatosan fejlesztik

Bioinformatika és genomanalizis az orvostudomanyban - 5 24


http://blast.ncbi.nlm.nih.gov/Blast.cgi

Semmelweis Eqyetem / Elettani Intézet / Budapest

Az algoritmus

1. A szekvencia maszkolasa

2. A szekvencia felbontasa szavakra

3. A lista sztikitése a nagy pontértékti szavakra

4. Kereses az adatbazisban a lista alapjan

5. A talalatok kiterjesztése (HSP — high-scoring
segment pair)

6. A HSP-k statisztikus kiértékelese

7. HSP-k 0sszeftizése hosszabb illesztesse

Bioinformatika és genomanalizis az orvostudomanyban - 5 25
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A programcsomag tagjai

> ,blastn”: DNS szekvencia keresése DNS adatbazis ellen
> ,blastp”: fehérje szekvencia feherje adatbazis ellen

> ,psi-blast”: feherjek iterativ keresése fehérje adatbazis
ellen

> ,blastx”: leforditott DNS szekvencia keresése fehérje
adatbazis ellen

> tblastx”: leforditott DNS szekvencia keresés leforditott
DNS adatbazison

> ,tblastn”: visszaforditott fehérje keresés DNS adatbazis
ellen

> ,megablast”: sok szekvencia keresese egy futas soran
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Edit View History Bookmarks Tools Help

@ Mozilla Firefox Start Page {81 UVA FASTA Server FASTA/SSEARCH/GGSEAR
nih.gov,

NCBI National Center for Biotechnology Information

Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance. Learn more

Web BLAST

Help: FASTA (Protein Data & BLAST: Basic Local Alignme

Sign in to NCBI

Home Recent Results Saved Strategies Help

Magic-BLAST 1.3.0 released
A new version of the BLAST RNA-seq mapping tool is now available.

& More BLAST news

Thu, 28 Sep 2017 16:00:00 EST

blastx

translated nucleotide p protein

L

Nucleotidé B

tblastn

protein P translated nucleotide

Protein BLAST

protein P protein

‘ ‘nucleotide » nucleotide
4 A 4

BLAST Genomes

Human

Microbes
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Edit View History Bookmarks Tools Help

Mozilla Firefos Start Page % ["5 UVA FASTA Server

[ZH
0a

nih.gov,

Standalone and API BLAST

‘ Download BLAST
L] Get BLAST databases and executables

Specialized searches

SmartBLAST

Find proteins highly similar
to your query

Find matches to gene
expression profiles

Targeted Loci

Search markers for
phylogenetic analysis

FASTA/SSEARCH/GGSEARCH x Help: FASTA (Protein Databz x

= Use BLAST API
mm Call BLAST from your application

Primer-BLAST Global Align

Design primers specific to

Compare two sequences
your PCR template

across their entire span
(Needleman-Wunsch)

IgBLAST VecScreen

Search immunoglobulins
and T cell receptor
sequences

contamination

Multiple Alignment BioAssay

Align sequences using
domain and protein
constraints

Search protein or
nucleotide targets in
PubChem BioAssay

Search sequences for vector

= BLAST: Basic Local Alignme

Use BLAST in the cloud
Start an instance at a cloud provider

CD-search

Find conserved domains in
your sequence

Find sequences with similar
conserved domain
architecture

MOLE-BLAST

Establish taxonomy for
uncultured or enviromental
sequences
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NCBIBLAST < Sequence Si.. » | ['i} UVA FASTA Downloads = BLAST: Basic Local Alignm... % |+

& s ebi.ac.uk/Tools chiblast/ decathlon

cookies on s to store a small amount of information on your computer, as part of the functioning of
EMBL-EBI the sita. Cookies used for the operation of the site have already been sat.
website To find out more about the © es we use and how to delete them, see our ¢

5 this notice

and Privacy statements.

EMBL-EBI i

NCBI BLAST+

protein  Nucleotide | Vectors | Web services | Help & Documentation

: m
Services | Research | Training | About us _

<} Share | ®™ Feedback
Tools > Seguence Similarity Searching > NCBI BLAST

-~ Similarityy Saarcb
Protein Similarity Search
The emphasis of this tool is to find regions of sequence similarity, which will yield functional and evolutionary clues about the structure and function of your novel sequence.

A new, more accurate, search tool combining optimal searching with iterative profile generation and over-extension error prevention is available using PSI-Search.

STEP 1 - Select your databases

Fl

1 Databank Selected

e ] UniProt Knowledgebase

e [ UniProtkKB/Swiss-Prot

e [ UniProtkKB/Swiss-Prot isoforms
e [ UniProtKB/TrEMBL

» UniProtKB Taxonomic Subsets
» UniProt Clusters

» Patents

» Structure

» Other Protein Databases

X Clear Selection

STEP 2 - Enter your input sequence

Enter or paste a PROTEIN ~ sequence in any supported format

afile: | Browse.. | Mo file selected.
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MCBI BLAST « Sequence Si... 11 UV FASTA Downloads ® | = BLAST: Basic Local Alignm... | +

w.ebi.ac.uk/Tools/sss/ncbiblast/ decathlon

UNIFTULADY SWISS-FTUL
UniProtKB/Swiss-Prot isoforms
UniProtkKB/TrEMBL

» UniProtKB Taxonomic Subsets
» UniProt Clusters

» Patents

» Structure

» Other Protein Databases

STEP 2 - Enter your input sequence

a PROTEIN ~ ¢  in any supported format

orupload afile: | Browse... | Mo file selected.

STEP 3 - Set your parameters
PROGRAM
blastp

MATRIX C GAPR EXTEND EXR.THR FILTER
BLOSUME2 ~ 10 (default)

DROPOFF SE CE RANGE
0 (default) - 50 (default) + 50 (default) ~ START-END

ALIGNMENT VIEWS COMPOSITION-BASED STATISTICS

pairwise + F (default)

STEP 4 - Submit your job

Be notified by email (Tick this box if you want te be notified by email when the results are availabl
[ Submit

If you plan to use these services during a course please contact us.

EMBL-EBI Services Research Training Industry About us
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Parameterek

A program neve

STEP 3 - Set your parameters

Matrix parameéterek MATRIX o oo
M BlosUME2 v 11

DROPOFE
0 (default)
ALIGHMEMT VIEWS

+ 50 (default)

painyise

STEP 4 - Submit your job
Be notified by email (Tick this box if you want to be notified by em&il when the results are available)

Eredmeény

<
t 1769 °

Statisztika

FILTER

* no

EXFITHR
- 10 (default)
SEQUEMNCE RANGE GAPALIGN
~ START-EMD true

GAP EXTEMD
- 1
ALIGHNMENTS

~ 50 (default)

\YEXVAGIEE
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Egy tovabbi valtozat k—?}

BLAT:

> A cél a tovabbi gyorsitas
> Az ar: rosszabb érzekenyseg

> Csak a nagyon hasonlo szegmenseket talalalja
meg: 95% egyezes DNS-re, 80% feherjére
> Rovid egyezeseket nem talal meg

> Uj generacios szekvenalasnal igen hasznos
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Profilkereses

> Az aminosavak helyettesitesi hajlandosaga
fligg a poziciotol

> Egy jo tObbszoros illesztés megadja ezt az
informaciot

> A tobbsz0r0s illesztést kozvetlentl , profilla”
alakitjuk

> Ezt hasznaljuk a kereseshez

> Megn0 az eljaras érzékenysege
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Q5E940_BOYIN MPREDRAT WKSN YFLK II@LLDD P KCF I VGADN VGEKOMB0 TRMS LRGK - AVY LMGRNTMMR KA TRGHLEN N - -PALE
RLAO_HUMAN MPREDRATWKSN YFLKIIQLLDD¥PKCFIVGADN¥GSKOMOQOTRMS LRGK - AYY LMGKNTMMRKATRGHLENN - -PALE
RLAO_MOUSE MPREDRATWKSHN YFLKIIQLLDD¥PKCFIVGADNVGSKOMOQIRMS LRGK - AVY LMGKNTMMRKATRGHLENN - -PALE

RLAO_RAT MPREDRATWKSHN YFLKIIQLLDD¥PKCFIVGADNVGSEKOMOQIRMS LRGK - AVY LMGKNTMMRKATRCHLENN - -PALE
RLAO CHICK MPREDRATWKSHN YFMK IIQLLDD¥PKCFY VGADN VGSKOMOOTRMS LRGK - AVY LMGKNTMMRKATRGHLENN - -PALE
RLAO RANSY MPREDRATWKSN YFLKIIQLLDD¥PKCFIVGADN¥GSKOMOQOTRMS LRGK - AYY LMGKNTMMRKATRGHLENN - - SALE

Q7ZUG3_BRARE MPREDRATWKSHN YFLKIIQLLDD¥PKCFIVGADNVGSKOMOT IRLS LRGK - AYY LMGKNTMMRKATRGHLENN - -PALE
RLAO_ICTPU MPREDRATWKSN YFLKIIQLLND¥PKCFIVGADNVGSKOMOT IRT. S LRGK- ATV LMGKNTMMRKATRCHLENN - -PALE
RLAO_DROME MYRENKAAWRAQ YFIKVVELFDEFPKCFIVGADNVGEKOMONIRT S LRGL - AVY LMGKNTMMRKATRGHLENN - -PQLE
RLAO_DICDI MSEAE- SKRKKLFIEKATKLFTT ¥DKMIVAEADFVGE/SQLOKTRKS IRGT - GAY LMGKKTMIRKY IRDLADSK—-PELD

Q54LP0_DICDI MSEAE- SKREKNVFIEKATKLETT¥DKMIVAEADFVGE/SQOLOKTRKS IRGT - GAY LMGKKIMIRKYIRDLADSK—-PELD
RLAO_PLAFS MAKLSKQQKKQMYIEKLSSLIQQ¥SKILIVHVYDNVGSNQOMASVRKS LRGK - ART LMGKNTRIRTALKKNLEAY--PQIE
RLAO_SULAC MIGLAVTTTKKIAKWKVDEVAELT EK LKTHKT ITIANIEGFPADKLHE IRKK LRGK - ADIRVERNNLFN IALKNAG
RLAO_SULTO ----MRIMAVITQERKIAKWKIEEVKELEQKLREYHTIIIANIEGFPADKLHDIRKKMRGM-AE IKVIKNTLFG IAAKNAG
RLA0 SULSO ----MKRLALALKQRKYVASWKLEEVKELTELIKNSNTILIGNLEGFPADKLHEIRKKLRGK-ABIKVERKNTLFK IRAKNAG
RLAO_ AERPE MS¥¥SLVEOMYKREKPIPEWKTLMLRELEELFSKERVVLFADLTGEPHFvY@RVRKKLWKK-¥PMMYARKKRIILEAMKARGLE - — - LDDN
RLAO_PYRAE -MMLAIGKRRYVRTRQ¥PARKVK IVSEATELLQKYPYVFLFDLHGLSSRILHEYRYRLERY-GVIKIIKPLFK IAFTKY¥GE - - IPAE
RLAO_MET AC
RLAO_ METMA
RLAO_ARCFU
RLA0 METKA MAVKAKGQPPSGYEPKYVAEWKRREVKELKELMDEFENVGLVDLEGIPAPOLOE IRAKLRERDEIIRMERNTIMR IALEEKLDE R--PELE
RLAO_METTH MAHYAEWRKKEVQELHDLIKGYEVYGIANLADIPARQLOKMROT LRDS - ALTRMSKKTLIS LALEKAGREL—~ENYD
RLAO_METTL MITAESEHKIAPWKIEEVNKLKELLKNGQIVAL VDMME ¥PARQLOE IRDK IR- ETMILRMSRNTLIERATRE VABE TENPEFA
RLAO_METVA MIDAKSEHKIAPWKIEEVNALKELLKSANYVIAL IDMME VPAVOLOE IRDK IR- DOMILKMSRNTLIKRAVEE VAEE TGNPEFA
RLAO METJA METKYKAHYAPWKIE EVKT LKGLIKSKPVVAIVDMMDYPAPQLOE IRDK IR- DKYKLRMSRNTLITRALKE AREE LNNPKLA
RLAO PYRAB MAHVAEWRKKEVEELANLIKS¥PVIALVDY¥SSMPAYPLSQMRRL IRENGGLLRVSRNTLIE LATRKARQE LGKPE LE
RLAO_PYRHO MAHVAEWRKKEVEELAKLIKS¥PVIALVD¥SSMPAYPLSQMRRL IRENGGLLRVSRNTLIE LATKKARKE LGKPELE
RLAO_PYRFU MAHVAEWKKKEVEELANLIKS¥PVVALVD¥SSMPAYPLSQMRRL IRENNGLLRVSRNTLIE LATRKYAQE LGKPELE
RLAO_PYRKO MAHVAEWKKKEVEELANIIKSYPVIALVDVAGVPAYPLSKMRDKLR- GKALLRYSRNTLIE LATKRAAQE LGOPELE
RLAO HALMA MSAESERKTET IPEWKQEEVDAIVEMIESYESYGYVNIAGIPSROLGDMRRD LHGT - AELRVSRNTLLE RALDDYD
RLAO_HALYVO MSESEVRQTEVIPQWKREEVDELVDFIESYESYGYVGVAGIPSROLOSMRRE LHGS - AAYRMSRNTLYNRALDE YN
RLAO_ HALSA MSAEEQRTTEEVPEWKRQEVAELVDLLET ¥DSYGYYNYTGIPSKOLODMRRGLHGQ - AALRMSRNTLLY RALEEAG
RLAO_THEAC MKE¥SQQKKE LYNE IT@RIKASRSVAIVDEAGIREROIOD IRGK NRGK - INLKY IRKELLFKALENLGD - - — ~EKLS
RLAO_THEVO MRKINPKRKE IVSELAQD ITKSKAVAIVDIKGVRERQMOD IRAK NRDK - ¥KIKVVRKELLFKALDS IND- - - ~EKLT
RLAO_PICTO MTEPAQWKIDFYKNLENE INSRKVAAIVS IKGLRNNEFQKTRN S TRDK - ARTKVERARLLRLATENEGK - - —-NNIV
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1 2 3 - 5 §) 7 8 5
Al a | a|a | a | a | a | a | a | a
Clglog || a] s | 6| o | s | o
D |d[d, | dy| ds [ ds | deg [ dy | dg | dyg
E e, e, e, e, es e e, eq €
F £ i f, f, f- fe f. fg fo
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g \-é'- &
Megvalositas: PSI-BLAST ’g—g}

> Egy BLAST kereséssel megtalaljuk a kozeli
homologokat

> Ezekbol tobbszoOros illesztest készitiink

> EbbOl szarmaztatjuk a kerso profilt a
kovetkez0 BLAST kereséshez

> Ezzel boviil a homologok listaja a tavolabbi
rokonokkal

> Az eljarast ismeteljuk
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Statisztika

Parameterek

STEP 3 - Set your parameters
PSI-BLAST THRESESTD
EXPECTED
GAP EXTEMND THRESHOLD FILTER
~ 100 * No
rIMAL DROPOFF

1.0e-3
GAP OPEN
]
GE DROPOFF
» 25 (default)

4 . 4 » %
Matrix parameéterek MATRIX
- BLOSUME2 ~ T1
ALIGNMENTS SEQUEMCE RANGE
~ 500 START-END 15 (defauli)
ALIGMMENT VIEW UPLOAD ACHECKPOINT FILE (ASMNA Binary Format)
| Browsze_ |
UFLOAD APATTERM FILE FORYPHI-BLAST
| Growse_ |

pairwise
GE MODE FOR PHI-BLAST

USAG

blastpgp

STEP 4 - Submit your job
Be notified by email (Tick this Box if you want to be notified by email when the

results are available)

Eredmeény

\YEXVAGIEE
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Masik lehetoseg HMMER ’g—g}

Honlap: http://hmmer.org/

Letoltheto Linux és Windows verzioban

>
>
> Boseges dokumentacio a honlapon
> Feherje szekvenciakat kezel

> Egyszerre gyors es pontos modszer
-

Egy hatekony statisztikai modellen alapul -
,Markov modell”
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=
A programcsalad tagjai @

> ,phmmer”: egy vagy tobb feherje szekvenciat
keres a fehérje adatbazis ellenében

> ,hmmscan”: fehérje szekvenciakat keres
profil adatbazis ellen

> ,hmmsearch”: profilokat keres fehérje
adatbazis ellenében

> “jackhmmer”: interaktiv valtozat

Bioinformatika és genomanalizis az orvostudomanyban - 5 43



FAsT

@ EszVentura:Lé | Python Programmi | Top 8 resourcesfor | Python Pandas Tut | Servicesand Suppc | MetaXpress® and | | ) Telefonkanyu &) Téjékoztats, KI | [ UVA FASTA Se i HMMER X

= @ @ @ hmmer.org N @O &

&HMMER
|

HMMER: biosequence analysis using profile hidden Markov models

HMMER is used for searching sequence databases for sequence homologs, and for making sequence alignments. It
implements methods using probabilistic models called profile hidden Markov models {profile HMMs)

Get the latest version HMMER is often used together with a profile database, such as Pfam or many of the databases that participate in

=rpro. But HMMER can also work with query sequences, not just profiles, just like BLAST. For example, you can
V3 2 1 search a protein query sequence against a database with phmmer, or do an iterative search with jackhmmer

HMMER is designed to detect remote homologs as sensitively as possible, relying on the strength of its underlying
probability models. In the past, this strength came at significant computational expense, but as of the new HMMER3
project, HMMER is now essentially as fast as BLAST.

HMMER can be downloaded and installed as a command line tool on your own hardware, and now it is also more widely
accessible to the scientific community via new search servers at the European Bioinformatics Institute

PERFORM A SEARCH DOCUMENTATION NEWS

An online interactive search service is available at the The HMMER User's Guide ] See the blog C omicon for more information and
European Bioinformatics Institute. Go there to searc discussion about HMMERB
against the latest Uniprot databases
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Edit View History Bookmarks Tools Help

FAsT
F-T2

Mozilla Firefox Start Page  » ]

UVA FASTA Server FASTA/SSEARCH/GGSEAR x Help: FASTA (Protein Datal % | = BLAST: Basic Local Alignrm % | ¢ Biosequence analysis usin. %

(D @ https.//www.ebi.ac.uk/Tools/hmmer, Search

# EMBL-EBI o Services  §8 Research & Traning @ Aboutus Q EMBL-EBI

® HMMER
_

Biosequence analysis using profile hidden Markov Models

Search Results Software Help About Contact

Quick search

Paste in your sequence or use the example The HMMER web server: fast and sensitive homology searches. This site has
been designed to provide near interactive searches for most queries, coupled
with intuitive and interactive results visualisations.

o

Quickstart tutorial Online documentation

@ Reference Proteomes UniProtkB SwissProt

Alternative search options

Blog news August 2015 ¢ Download HMMER Recent papers

mmer org is updating v3.1b2 HMMER web server: 2015 updated
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FASTA/SSEARCH/GGSEAR. x Help: FASTA (Protein Datal x
EMBL-EBI Hinxton ~

= BLAST: Basic Local Alignm: % |

Edit View History Bookmarks Tools Help
|2 Mozilla Firefox Start Page % | [l UVA FASTA Server

@ a https:/fwww.ebiac.uk/Tools/hmmer/search/phmmer
# EMBL-EBI a, Services &2 Research & Training @ About us Q

® HMMER

Biosequence analysis using profile hidden Markov Models

Results Software Help About Contact

phmmer hmmscan hmmsearch jackhmmer

Paste a Sequence | Upload a File | Accession Search

protein sequence vs protein sequence database

Paste in your sequence or use the example

¥ Sequence Database
UniProtKB SwissProt PDB Ensembl

Frequently used databases. Reference Proteomes
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i1 UVA FASTA Downloads % | = BLAST: Basic Local Alignm... % /| & HMMER +

NCBIBLAST < Sequence Si... % | i
decathlon

ebi.ac.uk/Tools/hr

¥ Sequence Database

Pfamseq

@ Reference Proteomes UniProtKB SwissProt

» Restrict by Taxonomy

v Cut-Offs
@ E-value Bit score
Sequence 0.01

Significance E-values:

Report E-values: Sequence 1

v Customize Results

Identical Seqs
Number of Hits

Number of Significant Hits
Bit Score

Hit Positions

Row Count
Secondary Accessions and Ids
7] Description
7] Species
Kingdom
Known Structure

¥ Gap Penalties

open 0.02 extend 0.4

Substitution scoring matrix: BLOSUM62 ~

v Filters

Turn off bias composition filter
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&) Tsjékoztatc | I UVAFASTA | & RecName

R,

& Telefonko

MetaXpress®

Python Progra Top 8 resource Python Panda Services and S
(GB) w.ebi.ac.uk/T

Q Esz Ventur
@ @& European Bioinformatics Institu... (G

< c @
# EMBL-EBI %, Services £ Research & Training @ Aboutus Q

® HMMER
|

Biosequence analysis using profile hidden Markov Model

Help About Contact

Home Search Results Software

Next release within a week, think about downloading your results

PHMMER Results

Taxonomy Domain Download

Sequence Matches and Features

Pfam . cSTeN — 209

SN T

o disorder v coiledcoil v tm & signal peptide

Show hit details

Distribution of Significant Hits ¢

more

significant

® Bacteria Eukaryota ® Archaea ® Viruses Unclassified Sequences ® Other Sequences

Search Again

Did you know? Clicking the button customise, in the table header below, gives you the opportunity toggle up to twelve columns of data in this table
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. . Ve SN l/
Semmelweis Egyetem / Elettani Intézet /| Budapest E gl Y
> 2z
fa
=
S

0 EszVentu Python Progrer | Top8resource: | Python Panda: | Servicesand S | MetaXpress® &) Telefonka &) Tajekoztstc | [H] UVA FAST 2 RecName X | HelioBLAST b >

&« [ ebi.ac.uk/T - O W Search | \E |

>
Home Search Results Software Help About Contact

E GSTC

ST

o disorder coiledcoil  + tm & signal peptide

» <
* 1769 *

Hide details

Pfam Matches

IIHHHHHHHI

Domain E-values

Family

Description Cross-references Start End
Id Accession Ind. ~ Cond.

GST_N& PF02798 20 CLO172& Glutathione S-transferase, N-terminal domain wy & @ i 24e-13 | 8.1e-17

10 gsprahrirllla.akgweyevvpldfeageekspellklnplgkvPaledngkkltESrallefia 75
g + ++r ++ a a gve + + l+++age+ +pet+lkinp +P+L+dng+ 1+ESral Y++

% G-SSPCRSVIMTAKAVGVELNRELLNLOAGEHLEPEFLEINPOHTIPTLVDNGFALWESRATQVYLYV 74
4 AGEEEGEEGEEGEH %kt ok e ke kK ok ke ke ok ok ok ko ok ko ok ko ok Kk Kk ko ke kK G

GST N 3&  PF134176& CLO172¢ ¥ Glutathione S-ransferase, N-terminal domain

GST_C& PF00043 25 CLO4A97&r Glutathione S-transferase, C-terminal domain

GST_C_2& | PF13410 6 CL0497= ¥  Glutathione S-transferase, C-terminal domain
GST C 3& | PF14497 6& CL0497w ¥  Glutathione S-transferase, C-terminal domain

GST_N_2& | PF13409.6& CLO172 #®  Glutathione S-ransferase, N-terminal domain

Your search took: 0.03 secs
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Q EszVentu

&«

Home

Python Progra

¢ @

Search Results

Top 8 resource

Python Panda

Software Help About

Services and 5

MetaXpress © & Telefonka &) Tajékoztat

- @

ebiac.uk/T

Contact

Also, have a look at the new Cross-references column, showing references to other resources at the EBI

Significant Query Matches (55361) in uniprotkb (v.2018_08)

>

Target

AOA1BOCJ28_LUTLO=
AOA182JTU9_9DIPTe
AOAOLOBYEO_LUCCU
BOW6B0_CULQU=
AOA182QC27_9DIPTe

AOA182UJVE_SDIPT e

AOATWAUMET_DROFCe

AOA1BOCC62_LUTLO=
AOA182MSE4_9DIPT&
AOAZP8XIY1 BLAGE&
AOA1IBMLE7 _MUSDO=
B4K5W6_DROMO=

AOA182YGN2_ANOSTw

{show all) alignments

Description

Uncharacterized protein
Uncharacterized protein

Uncharacterized protein

Glutathione S-transferase 1-6

Uncharactenzed protein
Uncharactenzed protein

uncharacterized protein
LOC108087889

Uncharacterized protein

Uncharactenzed protein

Uncharacterized protein (Fragment)

Uncharacterized protein
Uncharacterized protein

Uncharacterized protein

Species

Lutzomyia longipalpise?
Anopheles christyig
Lucilia cuprinag?
Culex quinquefasciatus &
Anopheles farautiz

Anopheles melasg

Drosophila ficusphilag?

Lutzomyia longipalpise
Anopheles culicifacies&
Blattella germanicag?
Musca domesticag
Drosophila mojavensisg?
Anopheles stephensig

Your search took: 8.88 secs

[1 UvAFAST

F-Ti

Identical
Seqs

= RecMame

X | HelioBLAST b

In @O &

_A

Page 1 of 738
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Next »

E-value

Last»

0.0e+00

0.0e+00

0.0e+00

1.3e-283

5.6e-265

8.8e-261

2.3e-251

1.5e-246

21e-244

6.7e-240

9.9e-225

12e-219

8.3e-208

showing rows 1 - 100 of 73714
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0 EszVentu Python Progre Top 8 resource Python Panda Services and 5 MetaXpress © &) Telefonko &) Tajékoztat

&« c o https ebiac.uk/T
Home Search Results Software Help | About Contact

Target Description Species

start end start

1

Query 1 mvdfyylpgsspcrsvimtakavgvelnkkllnlgagehlkpeflkinpghtiptlvdngfalwesraigvylvekygkt 50
m dfyylpgstpcrsvimtakavgvelnkkllnlgagehlkpeflkinpghtiptlvdngfalwesraigvylvekygkt
Target 1 MADFYYLPGSAPCRSVIMIARAVGVELNKRLLNLOAGEHLRPEFLEINEQHTIFTLVDNGEFALWESRATQVYLVERYGET

PP T e ke e e R o ok okt R o R e e R R ke ke e R R e

£1 dslypkcpkkravingrlyfdmgtlyvgsfanyyypgviakapadpeafkkieaafeflntfleggdyaagdsltvadial 1&0
dslypkcpkkravingrlyfdmgtlygsfanyyypgt+fakapadpeafkkieaafeflntfleggt+yvaagdsltvadial
£1 DSLYPRECPRRRAVINQRLYFIMGTILYQSFANYYYPQLFARAPADPEAFRKRIEAAFEFLNTFLEGQEYARGDSLTVADIAL 1&0

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Query 161 watwstfevakfeiskyanvnrwyenakkvtpgweenwagclefkkyf Z20E8
vatvstfeva feiskyanvn+wyenakkvtpgweenw gc efkk+f
Target 161 VASVSTFEVAGFEISKYANVNEWYENARRVIPGWEENWEGCQEFEEFF 208

=] R R R R R R R R R R R R R R R R R R R R R R

Query Target Envelope Target Alignment

FisT
F-Ti

Identical #

Seqs hits

98 1 (204)

Bias  Accuracy % ldentity (count) % Similarity (count)

start end start end start end

1 209 212 420 212 420 200

Query 1 mvdfyylpgsspcrevimtakavgvelnkkllnlgagehlkpeflkinpghtiptlvdngfalwesraigvylvekygkt &0
mvd+yy+p 2 pct v+mtakavgv+lnkkl+n+ ehlkpeflk+npghtiptlvdngfalwesrai wvylvekygkt
Target 212 MVDLYYMPCSPPCHEVFMTARAVGVELNEELVNVWDDEHLRKPEFLELNPQHTIPTLVDNGFALWESRATLVYLVEREYGRT 241

=] B e R R R R R R R R R R R R R R R R R R R R R R R R R

(show all) alignments Your search took: 8.88 secs

92.3 (193)

UVA FAST =

RecMame X | HelioBLAST b

LoD E

Hit Positions E-value

Ind. Cond.

8.7e-133 51e-136

E-value
Bit Score
Ind. Cond.

3929 1.8e-114 1.1e-117

showing rows 1 - 100 of 73714
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0 EszVent

< ¢ @

Python Pragi- | Top & resour

Home Search Results

Software Help

Python Pancd Services and

(D i European Bicinformatics Institu... (GB)

Significant Query Matches (55361) in uniprotkb (v.2018_08)

Target

F2E168_HORWW=
AOADSISKIZ_PHAAN®E
AOADLOUIMZ_PHAANE
AOAZAAWXA3 9GAMM =

Query
start end
20 185 10

Insignificant match:

Query
+ +gte k+ +
Target

EP

Query

1++ g+ +
Target
EF

Query 174 iskjanvorwyg 185

+ y +4n + e
Target 177 LDSYTSLNDYLE 188
EP S5566REEEEEDD

{show all) alignments

Target Envelope

start end

Description

Predicted protein
Uncharacterized protein
Uncharacterized protein

Glutathione S-transferase

Target Alignment

start

1lpet +ip

+ +k p

MetaXpress &) Telefonl

About

+ 1 es ai

+ + e at

FAET
it

&) Tajékozt

- @

@

ebiac.uk/T

Contact

Species

Hordeum vulgare subsp. vulgares
Vigna angularis var. angulars &
Phaseolus angularise

SARS6 cluster bacteriume

Bias Accuracy ‘% Identity (count)

23.5 (39)

0 akavgvglnkkllnlgagehlkp.eflkinpghtipgtivdngfalwesraiqvylvekygktdslyvpkep. .kkraving 96
pld
LEELGIEYGLEVYHRHPETFLAPLELKAVHPLGESEVLEDGDLLLSESSATTTYLLERFDTENKFSEPREAiIANWANETQ 98

vlt+ek+ + + p a+ g

7 rilyfdnBelygsfanyyypaviakafa. dpeafkkiBalfe . . fintfllegqdyaa§ls1EvElialvatfBtfevakfe 173

+ 1 + gd+tad++ ws +

WLHYPEGSVFCPLLVEM-LLLRSEQPHiTLTPYSERETALH] sHIANQLGDNENILGDRFTAADFGMTYVVSLARRLG-L 176

Your search took: 8.88 secs

1 uvAFAS

ki ltthon: K

LoD E
, _A

E-value

HelioBLAST

Identical #
Seqgs hits

Hit Positions
0.97
09r
097
097

E-value
% Similarity (count) Bit Score
Ind. Cond.

44.6 (74) 207 1.7 | 0.001

showing rows 73601 - 73700 of 73714
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0 EszVentu | PythonProgr | Top8resourr | PythonPand- | Servicesand © | MetaXpress® | & Telefonk &) Tajekozt= | E0 UVAFAS HelioBLAST & ttthon: K
&« c o ebiac.uk/T - @ W ¥
\
Home Search Results Software Help About Contact
Target Description Species
F1S7D3_PIG®

9XET4 SCHCR&

B6IMY7_RHOCS=

AOA139NQW3_9STRE=

XONP24_FUSOX=

Query

start  end start
4

1

Insignificant match:

Query

Target Envelope

end
69

Uncharacterized protein

Sus scrofag?
Glutathione S-transferase

Schizosaccharomyces cryophilus (strain

domain-containing protein 0Y26 / ATCC MYA-4695 / CBS 11777/
- e NBRC 106824 / NRRL Y48691)

Glutathione S-transferase

family protein, putative

Rhodospirillum centenum (strain ATCC
51521 [ SW)&
Glutathione S-transferase

Streptococcus sp. DD13&
Uncharacterized protein

Fusarium oxysporum . sp_ vasinfectum

25433
Target Alignment
Bias Accuracy % Identity (count)
start
0.00 0.91

Identical
Seqs

In @O &

#

hits Hit Positions

E-value
1

0.99

0.99
0.99

0.99

% Similarity (count)

+y ptedp ++

4 fgvlpgsspcrsvimtakavgvelnkkllnlgagghlkpgflkSnpghtiptly.dngfalvgsras 69
+
Target

gt 1+ + +++ et e+ kinp+
FF

ai

+p 1lv dngf 1 e
3 LYDRPASNPMVLRLFVLERGGISLDVETIDVMNMENRGLEYREINPRGEVPALV1DNGFVLTEVTAI
GEEEO00#* 0000000000 D Atk Ak kAR A A AR AR AR AR AR A R AR GRGE AR A% QOEERT

69
AOA1G4XK80_9BURKE

Glutathione S-transferase
AOAOU1TPYL5_9BURK®S

Variovorax sp. EL159&
Glutathione S-transferase
AOAOFBRFEQ_CITAME

Glutathione S-transferase
ADA1Z4JUMZ2 9CYANE

Lampropedia cohaerense
(show all) alignments

Citrobacter amalonaticus Y19
Glutathione S-transferase

Calothrix brevissima NIES-22 &
Your search took: 8.88 secs
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59.1 (39)

E-value
Bit Score

Ind. Cond.
20.2 24 0.0014

showing rows 73601 - 73700 of 73714




0 EszVent Python Progi- | Top 8 resour Python Pand- | Servicesand © | MetaXpress® | ) Telefonk &) Tajckozts: | [E UVAFAS = RecMam % downl X | HelioBLAST & itthon: K

F-ii -]

_ “ <
&« ¢ @ (D i European Bicinformatics Institu... (GB) | https://www.ebiac.uk/T +oIn @O B * 1769 *

Biosequence analysis using profile hidden Markov Models

Home Search Results Software Help About Contact

Next release within a week, think about downloading your results

PHMMER Results

Taxonomy Domain Download

« Job: 76F84AEG-CAFF-11E8-88C2-TDBB53F04F9B.1

« Started: 2018-10-08 143840

« Algorithm: phmmer

+« HMMER Options: -E 1 —domE 1 —incE 0.01 —incdomE 0.03 —mx BLOSUM®62 —pextend 0.4 —popen 0.02 —seqdb uniprotkb

¥ Format

Text Tab Delimited XML JSON

A plain text file containing A tab delimited text file An XML file formatied for All the results information

the hit alignments and containing the hit machine parsing of the data encoded as a single JSON
sCores information. No alignments string

FASTA Full length FASTA Aligned FASTA STOCKHOLM

Download the significant hits E A gzipped file containing the E A gzipped file containing Download an alignment of E

from your search as a full length sequences for aligned significant search S significant hits as a gzipped MSA
gzipped FASTA file significant search hits hits in FASTA format STOCKHOLM file

ClustalW PSI-BLAST PHYLIP

Download an alignment of E Download an alignment of E Download an alignment of E
significant hits as a gzipped MSA significant hits as a gzipped MSA significant hits as a gzipped MSA
Clustalw file psiblast file phylip file

Bioinformatika és genomanalizis az orvostudomanyban - 5
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Paralell kereseés

> A szekvenciak sorrendje egy adatbazisban
esetleges

> Nem kell sorban haladni a kereseés soran

> TObb processzoros, tobb magos architekturan
parhuzamosan lehet futtatni a keresest —
GPU computing

> A parhuzamos futtatashoz nemcsak a kodot
kell atirni, de az algoritmust is

Bioinformatika és genomanalizis az orvostudomanyban - 5 55
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UVA FASTA Downloads % | = BLAST: Basic Local Alignm... % x High Performance Compu... o

nvidia.com/obje puting-sol decathlon wB 9 3 A

USA - United States

<ANVIDIA.

DRIVERS »

PRODUCTS » COMMUNITIES » SUPPORT SHOP ABOUT NVIDIA »

TESLA ACCELERATED COMPUTING

Your Platform for Insight and Discovery

[

WHAT IS ACCELERATED COMPUTING? HUNDREDS OF APPLICATIONS

Learn how GPUs deliver significantly higher [ECERLER LTSN EESETTEI LY Accelerate your scientific computation
application performance > accelerated with GPUs > with Tesla GPUs >

DEVELOPING WITH GPUs ACCELERATE YOUR CODE WHERE TO BUY

Get thousands of cores working for you > Test drive a Tesla K80 GPU Accelerator > Find systems powered by Tesla GPUs >

Bioinformatika és genomanalizis az orvostudomanyban - 5
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Q EszVen Python Pro Top 8 resou Python Pan Services an MetaXpres &) Telefon J i A F/ $ downlo HelioBLAST kud Itthon:

&« cC @ ® & nhttps nvidia.com/en- ata-center/gpu-accelerated-a earc vy INn @O @

NVIDIA

DATA CENTER  Probucts

GPU APPLICATIONS CATALOG
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&) Tajekort | [51 UVAFA % downlo- | HelioBLAST | [ lithon:

0 EszVen Python Pro Top 8 resou Python Pan Services an
LN D@

&« c o https nvidia.com/en-us/data-cente - @ W

https:/fwww.nvidia.com/en-us/d: E

Accelerated Technology Labarat Akiyama_Laboratory, Tokyo Inst Carnegie Mellen University Genomics

Hong Kong Baptist University Johns Hopkins University Open Source Open Source

Open Source Open Source Open Source Open Source

Open Source Open Source Open Source Open Source

The University of Hong Kong
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TASEHS )

& Tajekozt | [ UVAF & RecNa i down

MetaXpres

Services a

Python Pr Top 8 reso

c

SEQNFIND

Accelerated Technolegy Labarat...

G-BLASTN
Hong Kong Baptist University

CUSHAW

Open Source

PEANUT

Open Source

SYNOMICS STUDIO

Row Analytics

nvidia.com,

Bioinformatics & Genomics ! Keyword search https:/fwww.nvidia.com/en-us/d:

JAP3

nemics

UDASW-++

en Source

NVBOWTIE

Open Source

MUMMER GPU NVBIO

Open Source Open Source

REACTA WIDELM MCUDA-MEME
Open Source Open Source

QOpen Source

SOAP3-DP
The University of Hong Kong

CAMPAIGN
SimTK
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&) Tajekort | [51 UVAFA

- @

% downlo: | HelioBLAST | [&] Ithon:
¥ N @D B

Python Pro Top 8 resou Python Pan Services an MetaXpress &

0 EszVen
nvidia.com/en-us/data-center/gpu

<« c @
NVIDIA

DATA CENTER

https:/fwww.nvidia.com/en-us/d: E

GROMACS NAMD, ... .

FAST. FLEXIBLE. FREE.

University of Illinois at Champaign Urbana

Acellera Lid

Acellera Lid
N2PC/AIST/JBIC, Japan

Harvard University

Sandia National Lab Stanferd University

SOP-GPU
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0 EszVent | PythonProg | Top8resour | PythonPand | Servicesand | MetaXpress© | ) Telefon: | ‘@ Tajékort | [0 UVAFAS | & RecNar HelioBLAST | [&] tthon:
&« ¢ @ @ & https; nvidia.com/en-us/data-center/gpu-accelerated-ap - @ iy Search o O &

NVIDIA

DATA CENTER

https:/fwww.nvidia.com/en-us/d:

Bioinformatics and High Perfor.. Boston University Bristol University Docking Station

Open Eye Scientific Seftware, Inc. Schrodinger, Inc. Therma fisher Scientific

University of California, San Fra University of Illinois University of Illinois

DOWNLOAD CATALOG- LAST UPDATED MARCH 2018

Download the complete list of GPU-accelerated applications
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Adatbanyaszat

Kereses szoveges adatbazisokban
MEDLINE: tudomanyos szovegek kivonatai
Ez is elsOdleges adatbazis

[gen nagy es ingyenesen elerheto

Egy cikk mennyire hasonlit egy masikra?

v VvV VYV V V V

,Szamitogepes nyelveszet” — adatbanyaszat
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X S
eIBLAST 2
-

Els0 tazis: sulyozott kulcsszo kereses
Ez gyors, de nem tul erzekeny
Masodik fazis: ,mondat illesztd” lepes

>
>

>

> Ez az érzekenyebb
> Tartalmuk szerint hasonlo cikkeket talal
> Javaslatot tesz a megfelel0 ujsagra

> Hasonlo érdeklodést kutatokat azonosit

> http://helioblast.heliotext.com/
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F-Ts

& ElGaddsok | ElettaniIntézet % | Kozponti Konyvtar - Tuddsbazis % | [} UVA FASTA Downloads x MCBIBLAST < Sequence Si.. % | HelioBLAST by HelioText

(' > helichlast.heliotext.com

Text

Home HelioBLAST

= Would you like to add your own database?

BLAST iz a free service provided by HelioText. The HelioBLAST TeXT
similarity engine finds text records that are similar to the submitted
query. HelioBLAST uses our super-fast search engine, and this service
iz provided to demonstrate what can be done using text similarity
searching. HelioBLAST can be customized to search a particular database
or multiple ones; and proprietary databases can be created for
individual clients.

Submit to HelioBLAST
d. Submissions are

imited to 1,000 words, so we

Bioinformatika és genomanalizis az orvostudomanyban - 5




Semmelweis Eqyetem / Elettani Intézet / Budapest R fan

& CElgadisok | ElettaniIntézet % Kazponti Konyvtdr - Tuddsbazis % [} UVA FASTA Downloads MCEIBLAST < Sequence Si.. % | HelioText | Liberate your insigh... +

£ helicblast heliotext.com/search Search ﬁ B U 3 #

Text

Home  HelioBLAST

by Yandamme, Stijn; De Turck, Filip
in TheScientificWorldbournal (2014)

by Jurcu, Daniel-Alexandru; Stoicu-Tivadar, Vasile
in Studies in health technology and informatics (2016)

by Errami, Mounir; Sun, Zhaohui; George, Angela C; Long, Tara C; Skinner, Michael A; Wren, Jonathan D; Garner,
Harold R
in Bioinformatics (Oxford, England) {2010)
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& CElgadisok | ElettaniIntézet % Kazponti Konyvtdr - Tuddsbazis % [} UVA FASTA Downloads x MCEIBLAST < Sequence Si.. % | HelioText | Liberate your insigh... +

(' heliohlast.heliotext.com/search 5 h ﬁ @ g ‘ ﬁ E‘i

Text

Home  HelioBLAST data
system
searches
users
use
engines
web
by Yandamme, Stijn; De Turck, Filip
in TheScientificWorldbournal (2014) used
user
queries
also
image
two

biomedical

by Jurcu, Daniel-Alexandru; Stoicu-Tivada
in Studies in health technology and inform

ane
articles
between
available
based
more
images

by Errami, Mounir; Sun, Zhaohui; George, | literature

Harold R

in Bioinformatics (Oxford, England) {2010) all

medical
concepts
pubmed

Implicit Keywords
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Mit tanultunk ma?

> Az adatbazis kereses lenyegeben
nagyleptekt szekvenciaillesztes.

> Nagyon kiforrott technika.
> Gyakran a bioinformatikai vizsgalodas
kiindul6épontja.
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> Valassz ki egy érdekes cikket es a
kivonataval keress hasonlokat az et-blast
rendszerben. Mennyire hatékony a
szolgaltatas?

> Esetleg fogalmazd meg egy nehany
mondatos kivonatban a teged erdeklo
problemat es azzal keress.
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