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MaOnoiakoi 2Toxol

® Avagopa oTIC TTapaAlayeEc Tou BLAST.

® Ecoikeiwon e Tn dietragn Tou BLAST.
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Aegeic KAs1dia

® /\cceic KAe101a: Baoeig dedopevwy BLAST,
[TapaAAayEc BLAST, AvrammodoTiko BLAST.

® Key words: BLAST databases, BLAST family of
programs, PSI-BLAST, PHI-BLAST, Reciprocal
BLAST, BLAST Interface.
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NMapaAAayec Tou BLAST 11/12

® PHI-BLAST:

— MorTif3o (pattern).

@ YapaKTNPIZEl IO OIKOYEVEIQ TTPWTEIVWV.

®1.x. [LIVMF]-G-E-x-[GAS]-[LIVM]-X(5,11)-R-
[STAQ]-A-X-[LIVMA]-x-[STACV].
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MapaAAayec Tou BLAST 12/12

® PHI-BLAST:

— Agdopeva g10000u yia TV avadlntnon:
®aKoAouBia eTTEPWTNONG.

@ uoTio (regular expression) TTou UTTAPXEI OTAV
akoAouBia eTepwTNONG.

— Avalntnon akoAouBIwV TTOU TTEPIEXOUV TO HOTIBO
KAl £XOUV OMOIOTNTA PE TNV aKOAOUBIa ETTEPWTNONG
OTN YEITOVIKN TTEPIOXH TOU UOTIiFou.

— Meiwon Twv hits Tou dev £XOoUV TTPAYMATIKA
oMoAoyia ue TNV akoAouBia eTEPWTNONG.
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AvTatroOoTIKO BLAST 1/3

® Best Reciprocal (BLAST) Hit:




f% FEQTTONIKO TTANETTIZTHMIO AGHNON | AGRICULTURAL UNIVERSITY OF ATHENS

AvTatToOO0TIKO BLAST 2/3

® Eupeon opBdAoywv yovidiwv / TTPWTEIVWV.

® Avalntnon BLAST pe Tnv akoAouBia a Tou
opyaviopou A oTI¢ akoAouBie¢ Tou opyaviouou B.

— KaAUTEPO hit N akoAouBia 3.

® Avalntnon BLAST pe 1nv akoAouBia 3 Tou
opyaviopou B oTi¢ akoAouBiec Tou opyaviouou A.

— KaAUTEPO hit n akoAouBia a.

® O1 akoAouBiec a kai B eival opBOAoYEG.



v TEQTTONIKO TTANETTIZTHMIO A©OHNCIN

(A

AGRICULTURAL UMIVERSITY OF ATHENS

AvTatTo0O0TIKO BLAST 3/3

® KpIoIUEC TTAPAUETPOL:
— €id0o¢ YiATpou: soft filtering vs hard filtering.

— aAyopI0uoc TeAIKNC oToixions: BLAST vs Smith-

Waterman.

— TIMEGC KaTwW@Aiou: E-value i} bit-score, unkog

OTOoiXIONG.

® > paAuaTa:
— TTPOCPATOC EKTETANEVOG YOVIOIAKOC DITTAACIACTUOC.
— yovIOIaKK auvTnen.
— domain rearrangements.
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Aletrapn BLAST 1/6

Basic BLAST

Choose a BLAST program to run.

nucleotide blast Search a nucleotide database using.a nugleotide query
Algorithms: blastn, megablast, discontiguous megablast
Search protein database using a protein query

protein blast i
Algorithms: blastp, psi-blast, phi-blast, delta-blast

blastx | Search protein database using a translated nucleotide query
tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search using SNP flanks

Screen sequence for vector contamination (vecscreen)

Align two (or more) sequences using BLAST (bl2seq)

Search protein or nucleotide targets in PubChem BioAssay
Search SRA transcript and genomic libraries

Constraint Based Protein Multiple Alignment Tool
Needleman-Wunsch Global Sequence Alignment Tool
Search RefSeqGene

0 0O OO0 OO0 0 OoODOOO OTG OTG o
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Aletrapn BLAST 2/6

__blastn | blastp | blastx | tblastn | tblastx |

BLASTP programs search protein databases using a protein query. more...

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

From

To

Or, upload file ‘ . (%)

Job Title
Enter a descriptive title for your BLAST search @&

[J Align two or more sequences &

Choose Search Set

Database | Non-redundant protein sequences (nr) v ©

Organism Non-redundant protein sequences (nr

Optional Reference proteins (refseq_protein) [ Exclude
UniProtKB/Swiss-Prot(swissprot) id. Only 20 top taxa will be shown. ©
Patented protein sequences(pat)

Exclude Protein Data Bank proteins(pdhb) al sample sequences

Optional Metagenomic proteins{env_nr)

Entrez Query

Optional

Enter an Entrez query to limit search @&

Program Selection

Algorithm ® blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific Iterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)
O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &
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Aletrapn BLAST 3/6

(=)Algorithm parameters
General Parameters

%

(4

Max target 100 v
sequences Select the maximum number of aligned sequences to display &
Short queries (¥ Automatically adjust parameters for short input sequences @
Expect threshold 10 %)
Word size 3 v ©
Max matchesina | ©
query range
Scoring Parameters
Matrix BLOSUMEZ2 v | ©
Gap Costs Existence: 11 Extension:1 v | &
Compositional Conditional compositional score matrix adjustment v | @
adjustments
Filters and Masking
Filter [J Low complexity regions @
Mask [J Mask for lookup table only &

[ Mask lower case letters &

€ BLAST \ Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

O Show results in a new window
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(=) Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.

1 125 250 a7s 500 625 748
1 1 I I
uer seq.
q 9 9 active site St A active site A .-".l .-'.
HIGH motif 1) KNSKS motif M}
Specific hits b CysRS_core
Superfanilies t_trans superfar B t_trans superfamily

Hulti-donains PTZ200399

Distribution of 189 Blast Hits on the Query Sequence &

Mouse over to see the defline, click to show alignments |

Color key for alignment scores

<40 4050 £0-200 >=200
Query |

| | | | | | I
1 100 200 300 400 500 600 700
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©Descriptions

Legend for links to other resources: M unicene @ ceo [E Gene B structure [ Map Viewer B4 PubChem BioAssay
NEW - alignment score below the threshold on the previous iteration
@ - alignment was checked on the previous iteration

Run PSI-Blast iteration 2 with max 500 | @'

(=) Sequences producing significant alignments with E-value BETTER than threshold

Accession | Description ‘ iﬂ‘_‘:u& | g’i‘é I S?ymgtgj!m |—‘!.ifll£ | lﬁ.;lﬁt ‘ Links
vew  [Vp4asga.s  RecName: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 1489 1489 100% 0.0 100% |G M|
new  [Vlodrsso.i  RecMame: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 1447 1447 100% 0.0 97%
vew  [VlooER72.2  RecName: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 1360 1360 99% 0.0 90% (G M|
vew  [Vlosrans1  RecName: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 1246 1246 99% 0.0 82% (GM|
new  [Vlosmrzus.i  RecMame: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 1153 1158 99% 0.0 77% G|
new  [Vozzwrzi RecMame: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 1153 1153 99% 0.0 77% G|
vew  [ozkngna  Rechame: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 821 gz1 97% 0.0 59% (GM|
new  [Vlozaila.1  RecName: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 821 gz21 97% 0.0 59% E
vew  [Vlps3ss21  RecName: Full=Cysteine--tRMNA ligase; aAltName: Full=Cysteinyl-tRNA 589 589 7% 0.0 45% G|
vew  [Vongsen.l RecName: Full=Probable cysteine--tRNA ligase; AltName: Full=Cysteir 561 S61 97% 0.0 44% G|
vew  [Vosakri1  RecName: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cy 473 580 94 % 5e-155 47%
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>E]splDS4KRl.lISYCC DICDI RecName: Full=Cysteine--tRNA ligase, cytoplasmic; AltName: Full=Cysteinyl-tRNA
synthetase; Short=CysRS
Length=660

Sort alignments for this subject sequence by:
E value Score Percent identity
Query start position Subject start position
Score = 473 bits (1216), Expect = 5e-155, Method: Compositional matrix adjust.
Identities = 250/532 (47%), Positives = 350/532 (66%), Gaps = 17/532 (3%)

Query 213 SKLPKFWEGDFHRDMEALNVLPPDVLTRVSEYVPEIVNFVQKIVDNGYGYVSNGSVYFDT 272
5 LKWE F DM+ LNVLPPD LTRV+EYVP+IV +V+KI+ NG+ Y SNGSVYFDT
Sbjct 124 SDLSKKWETAFFEDMKLLNVLPPDALTRVIEYVPQIVEYVEKIISNGFAYESNGSVYFDT 183

Query 273 AKFASSEKHSYGKLVPEAVGDQKALQEGEGDLSISADRLSEKRSPNDFALUKASKPGEPS 332
F 5+ H YGKL P +VGHK  EGEG L+ ++ +SEKRS DFALWK SKPGEP
Sbjct 184 VAF--SKAHDYGKLEPNSVGNEKLAAEGEGSLTATS-AVSEKRSGFDFALWKKSKPGEPY 240

Query 333 WPCPWGKGRPGWHIECSAMAGTLLGASMDIHGGGFDLRFPHHDNELAQSEAYFENDCUVR 392
W PWGH+GRPGWHIECSAMA LLG ++DIH GG DL+FPHHDNELAQSEA+ N W+
Sbjct 241 WNSPUGEGRPGWHIECSAMASDLLGGNIDIHSGGSDLKFPHHDNELAQSEAFYGNRQWIN 300

Query 393 YFLHTGHLTIAGCKMSKSLKNFITIKDALKKHSARQLRLAFLMHSWEDTLDYSSNTMESA 452
YF+H+GHL I G KMSKSLENFITIK AL+K+HRQ+R+ F+H+H + +H¥V5 +M A
Sbjct 301 YFVHSGHLLIDGLKMSKSLKNFITIKQALEKYTSRQMRMFFILHKYDKAMNYSPESMGYA 360

Query 453 LOQYEKFLNEFFLNVKDILR-APVDITGQFEKWGEEEAELNKNFYDKKTAIHKALCDNVDT S11
++ EK EFF K ILR +P+ + QF W + E +LNK+ + +H+ + DN +T
Sbjct 361 IEMEKTFVEFFHTAKQILRDSPLSLP-QF--WTQAEKDLNKHLQNANDQVHQFILDNFNT 417

Query 512 RTVMEEMRALVSQCNLYMAARKAVRKRPNQALLENIALYLTHMLKIFGAVEEDSS5---LG 568
++ + LV N+Y¥+ + + P L+ IA Y+TH+ +FG E + 4G
Sbjct 418 SDALKTLSDLVNKTNVYIRSCAEQKTNPRLNLISAIAEYITYIFSVFGLTESSTASSMIG 477

Query 569 FPVGGPGTSLSLEATVMPYLQVLSEFREGVRKIAREQKVPEILQLSDALRDNILPELGVR 628
F 66 +E +PL LHFR VR A + IL+ D LRD +LP LGV+
Sbjct 478 FGSAGKG---NIEEEMTPILNALTQFRSEVRASAIAKDTTSILKTCDNLRDEVLPLLGVK 534

Query 629 FEDHEGLPTVVKLVDRNTLLkereekrrveeekrkkkeeaarrkgegqeaakLAKMKIPPS 688
+D + K D+ TL ++ ++E KKK+ K++ K K KIPP
Sbjct 535 IDDKSATTAMWKFEDKETL----KKEIEQKKEIEKKKQADKEEKEKKLKEKFEKSKIPPQ 590

Query 689 EMFLSETDKYSKFDENGLPTHDMEGKELSKGQAKKLKKLFEAQEKLYKEYLQ 740
+HFHETDKYSKF+E G+PTHD EG E++K Q KKL+K + Q K + YL+
Sbjct 591 QLFINETDKYSKFNELGMPTHDKEGVEITKSQLKKLQKEYDNQTKEHNNYLK 642
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‘EAgyX0G ATTOTEAEOUATWYV

® OpoIOTNTA O€ ETTAPKEC MAKOG TWV
OKOAOUBIWV.

® YWnAO TTOO0OTO TOUTOONMWYV KATOAOITTWV.

® Eppdvion XapakTnpIoTIKWY OOMIKWY /
AEITOUPYIKWYV HOTIRWV.

® [1o10TNTa OEDOPEVWY OTIC BACEIC.

® Y1ro0eTIKG Yovidia.
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BiAloypapia

® David Mount, "Bioinformatics: Sequence and Genome
Analysis", Cold Spring Harbor Laboratory Press; 2nd
edition (March 12, 2013).

® Jonathan Pevsner, "Bioinformatics and Functional
Genomics", Wiley-Blackwell; 2" edition (May 4, 2009).

® Andreas D. Baxevanis, B. F. Francis Ouellette,
"Bioinformatics: A Practical Guide to the Analysis of
Genes and Proteins", Wiley-Interscience; 3 edition
(October 29, 2004).
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Adeiec Xpnong

® To TTapodv ekKTTAIOEUTIKO UAIKO UTTOKEITAI O€ ADEIEC XPrioNng
Creative Commons.

® [0 eKTTAIOEUTIKO UAIKO, OTTWG EIKOVEG, TTOU UTTOKEITAI O€ AAAOU
TUTTOU @Ad¢€la Xpriong, N adsia Xprong ava@EPETal pnTw .

‘©Nolel
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XpnuarodoTnon

To TTapoOv eKTTAIOEUTIKO UAIKO €XEI AVATITUXOEI OTO TTAQICIO TOU
EKTTAIOEUTIKOU £pYOU TOU DIOACKOVTA.

® To £pyo «AvolkTa AKkadnuaika Madnuara MNewTrovikou
MavemioTnuiou AOnvwyv» £xel XxpnUaTtodoTnoel HOvo TNV
aAvadIaNOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

® To £pyo uloTrolgiTal oTo TTAQioI0 Tou ETTiXEipnolakou
[Mpoypaupatocg «Extraideuon kai Aia Biou MaBnon» kai
ouyxpnuMarodorteital atro Tnv EupwTtraikn ‘Evwon (EvupwTtraiko
Kolvwviko Tape€io) Kal atro €Bvikoug TTOpouG.

EMIXEIPHEIAKO TMPOTPAMMA |
e EKTAIAEYEH KAI AIA BIOY MAGHEH = EX[A

EREVIUEN GTNY UoVwVia TNE YVIIEH

* *
* *
* *

* o Kk

YNOYPTFEIO MAIAEIAY KAl BPHEKEYMATQON

Evpwmnaikr ‘Evwon EIAIKH YNMHPEXIA AIAXEIPIZHE

Evpuwdiké Kovwviké Tapeio " . RO
Me ™ ouyxpnparodoétnon tng EAAadag kan tng Evpwnaikni¢ Evwong
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2NMUEIWHA Ava@popdag

Copyright N'ewTtroviko Mavemmotipio ABnvwy 2015. TuAua
Biotexvoloyiag, Onpaiou Tpidag. «BiomrAnpogopikr». Ekdoon: 1.0.
ABnva 2015. AilaBeoipo atrd 1n dikTuakn dleuBuvon:
https://mediasrv.aua.qgr/eclass/courses/OCDB100/
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2nNUEiWpa Adgl0d0TNONG

To mmapdv UAIKG diaTiBeTal pe Toug Opouc TnG adelag xpriong Creative
Commons Avagopd, MNapouoia Aiavoun 4.0 [1] i} yeTayevéaTePN, AlEBVNC
‘Ekdoon. E¢aipouvTal Ta auTtoTEAR £pya TPITWVY, TT.X. QWTOYPAPIES, dlaypANUATA
K.A.TT., T OTTOIQ EUTTEPIEXOVTAI OE QUTO KAl TA OTTOIa ava@EpovTal Jadi ue TOug
OPOUG XPNONG TOUG OTO «2ZnNueEiwpa Xpnong Epywv Tpitwv».

©Nolel

H &deia aut avrikel oTiC AdEIEC TTOU AKOAOUBOUV TIG TTPOdIaYPAPES TOU
Opliouou AvoikTig 'vwaong [2], eival avoikTo TTOMITIOTIKO €pyo [3] Kal yia To AOyOo
QUTO ATTOTEAEI AVOIKTO TTEPIEXOMEVO [4].

[1] http://creativecommons.org/licenses/by-sa/4.0/
[2] http://opendefinition.org/okd/ellinika/

[3] http://freedomdefined.org/Definition/El

[4] http://opendefinition.org/buttons/
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AlaTApnon ZNUEIWPATWY

OtroladriTroTe avatrapaywyn i dlaokeur) Tou UAIKOU Ba TTpETTEl va
OUMTTEPIAQUPBAVEL:

® 710 2nueiwpa Avagopag

® 710 2nueiwpa AdelodOTNONG

® T1n ONAwaon Alathpnong ZNUEIWPATWY

® 710 2nueiwpa Xpnong Epywv Tpitwv (epdoov uTTapxEl)
Madli e TOUGC OUVODEUOUEVOUG UTTEPOUVOECOUG.




