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BLAST - anropnTt™M an8 HaxoxaeHwus
YYaCTKOB JIOKA/IbHOIO CXOACTBA MeXAay
nocnenoBaTebHOCTAMU

ANrOPUTM CpaBHMUBAET BXOAHYIO
nocnenoBaTe/IbHOCTb C NOCNeA0BaTe/IbHOCTAMMU B
6a3e AaHHbIX, ULWET CXOAHble Noc/efoBaTeIbHOCTU

B 6a3e AaHHbIX U OLLeHUBAeT CTaTUCTUYECKYIO
3HAaYMMOCTb HaXOOO0K.




HanoMmnHaHue: cXoACTBO U TOMOJIOrus

[omMonormnss — obLHOCTb NPOUCXOXKAEHUS
e Y TOMOJIOTNYHbIX OENKOB MOXHO rOBOPUTb O Nnapax roMoJsiIorm4HbIX OCTaTKOB
« B 9BOJTIOLUMNOHHO MNMpaBUJIbHOM BblpaBHUBaAHNI BCE OCTATKU B O,EI,HOVI KOJ1OHKe

FOMONOrMYHbI OpYr OpYyry

|_|pl/I3HaK romMmoJsiormn — cxogcrtBo I'IOCJ'IeLI,OBaTeJ'IbHOCTeIZ

« [Insa BbISIBNEHMs CXOACTBa NOCNenoBaTeNlbHOCTM Ha0 BbIPOBHATL

« MopbupatoT onTmanbHoOe BblpaBHMBaHUE, TO €CTb MMetoLLiee HanbonbLLKiA BEC
« OnTumManbHOe BbipaBHMBaHWE CyLLECTBYET Ans nobblx nocnegoBaTenbHOCTEN, B

TOM 4uUCIne HeromMmoJsiormM4HbIx
o [ns ABYX nocnegoBaTeNIbHOCTEN MOXHO paccmMaTpuBaTb UIA rnobansHoe, nnn

JIOKaJribHO€e BblpaBHUBaAHNE




Noes mnoucka roMmonoros B baHke
nocsieaoBaTe/IbHOCTEU

Ha Bxoge — nocnegoBaTenbHOCTb, ANl KOTOPOW XO4eTCs
HaNTU rOMOMOrnYHblE («3anpocy»), n 6aHk

BbipoBHAEM 3anpocC C KaXkgowu nocriegoBaTesibHOCTbIO
baHka, nocyMTaem Beca 3TUX NapHbIX BblpaBHMBaAHNN

OTOepém Te nocnegoBaTeNbHOCTM DaHKa («HaxoOKuy),
O KOTOPbIX BEC CYLLEeCTBEHHO Bbille, YeM MOr Obl
ObITb NO CNy4YaMHbIM NPUYNHaM.




[ToyeMy nokasibHoOe BbipaBHMBaHWe?

[nobanbHOE BbipaBHMBAHME CaeAyeT NPUMEHATb TO/IbKO B
C/ly4ae 3apaHee N3BEeCTHOM roMOJIOTMK NOC/Ie40BaTENIbHOCTEN
No BCEW AJINHE.

YacTo y nocnenoBaTenbHOCTEN FTOMOJIOTUYHbI TONIbKO
OTAeNIbHble YacTu (Npumepbl: romeobenKkn, NONNNPOTENHDI, ...)

Echn npo 6enku 3apaHee HU4Yero He n3BecTHo, To bonee
MHPOPMATUBHbLIM BYAET NOKaNbHOE BbipaBHUBaHME. [ToaTOMY
MMEHHO OHO NPUMEHAETCA NPU NOUCKe B BaHKaX AaHHbIX.




Protein BLAST: nouck romMmosioros AaHHOro
benka B 6baHKe aMUHOKUCAOTHbIX
nocsenoBaTe/IbHOCTEN

ANropntmol
—blastp
—psi-blast
—phi-blast

MOXHO MCnonb30BaTh:
— N3 KOMAHAHOW CTPOKM
—yepes Beb-uHTepPenc




YTo nopaérca Ha Bxon nporpamme BLAST?

- [locnhepoBaTenbHOCTH 3anpoca
« baHK nocneanoBaTesbHOCTEN
* [MapameTpuil:

napamMeTpbl BbipaBHMBAHWA: MAaTPUL,A AMUHOKUC/TIOTHBIX
3aMeH, WTpadsl 3a ranel;

napamMeTpbl MOUCKA: AJIMHA CNoBa U apyrue (cM. aanee);
napamMeTpbl BblAAYM: MAaKCMMaAJIbHOE YMNC/IO HaXOA40K,
MOPOrn Ha Ka4eCTBO BbiPpaBHMBAHMA, hOopMa Bblgaumn
(obblyHasa, Tabnnunasa, popmat ASN, ...)




Y10 BhipaeT BLAST?

Bbisaya caMon nporpamMmbl COCTOUT U3 YETbIPEX YaCTeU:

- 3aroJIoBOK C onuMcaHnem nporpammsl, baHka, 3anpoca (query);

— CMNCOK HaxXoAoK,
— BblpaBHMUBAHWNA 3aMpoOCa C HaXO0AKaMW,

— HECKOJ1IbKO CTPOK CO CTATUCTNYECKNMU NMOKa3aTE/IAMMN.

Beb-nHTEepdencol TeM AN MHBIM COCObOM nepepabaTbiBaloT
BblZLAYy NMporpamMmbl. Pa3aen co ctTaTUCTUKOM OBBbIYHO He
noka3bliBaeTcsa. YacTo BcTaBnseTca rpacdunyeckoe ndobpaxeHume
Haxo40K.




BoipaBHUBaHUe, BbiAaHHOe BLAST

Sequence ID: Q51368.2 Length: 342

Range 1: 234 to 338 < YyacTok HangeHHoro benka,

nonasLwnn B BblpaBHUBaHNE

Score:80.9 bits(198), Expect:le-16,
Method:Compositional matrix adjust.,
Identities:46/115(40%), Positives:63/115(54%), Gaps:15/115(13%)

Query 123 SPFENTAPARLTSSTATAATSKPVTSVASGPRALSRNQPQYPARAQALRIEGQVKVKFEDV 182

+tPp + PA L S + + KP L + P YP AQA TIEG+VKV F +
Sbjct 234 APSGSQGPAGLPSGSLNDSDIKP-—-—————-——-— LRMDPPVYPRMAQARGIEGRVKVLEFTI 283
Query 183 TPDGRVDNVQILSAKPANMFEREVKNAMRRWRYEPGKPGSGIVVN-—-——-— ILFKI 232

T DGR+D++Q+L + P+ MF+REV+ AM +WR+EP G IV FKI

Sbjct 284 TSDGRIDDIQVLESVPSRMFDREVRQAMAKWRFEPRVSGGKIVARQATKMFFEFKI 338

OTobpaxeHne KoOHCEPBATUBHOCTU: MEXAY OAMHAKOBbIMWN ByKBaMn CTaBUTCA 3Ta Xe
OykBa, Mexay cxoaHbiMn (positive) — 3Hak +

Query = 3anpoc, Sbjct (To ecTb Subject) — HangeHHas nocnegoBaTeNlbHOCTb




BoipaBHUBaHUe, BbiAaHHOe BLAST
JnvHa HanpaeHHoro benka
Sequence ID: Q51368.2 Length: 342"”———’———’——

Range 1: 234 to 33 _
Boc & BUTax Bec E-value

Score:80.9 bits (198 Expect:le-16,

Method:Compositional matrix adjust.,
Identities:46/115(40%), Positives:63/115(54%), Gaps:15/115(13%)

b

Query 123 |[SPFENYAPARLTSSTATAATSKPYTSVASGPRALSRNQPQYPRARAQALRIEGQVKVKEDV 182

+P + \PA L S + + KP L +PY AQA IEG+VKV F +
Sbjct 234 | APSGSQGPAGLPSGSLNDSDIKP-|—-—-———-——-— LRMDPPVYPRMAQARGIEGRVKVLEFTI 283
Query 183 TPDGRVDNWQILSAKPANMFEREVENAMRRWRYEPGKPGSGIYVN--—-—-— ILFKI 232

T DGR+D++Q+L + P+ MF+REV+ AM +WR+EP G 1IY FKI

Sbjct 28 TSDGRIDDIQVLESVPSRMFDREVHOAMAKWRFEPRVSGGKIVARQATKMFFFKI 338

Uncno cosnageHumn

| |

AnvHa BblpaBHUBAHUA YMCNO CXOAHbIX Yncno cnmeonos
byKB rana
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CnoBapuk BLAST

Identities — coBnageHus
Positives — cxoaHble OyKBbI, TO €CTb T€, AN KOTOPbIX 3HAYEHME
MaTpULbl NOSTIOXNTENBHO

Gaps — 3Haku rana "-" (He nHgenu!)

[ns Bcex Tpéx NPUBOANTCH UX YUCIIO B BUAE YNCITUTENS CO
3HaMeHaTernem 13 AnNvHbl BbipaBHUBaHUS (He OANUHbI Haxoaku!) n
MPOLIEHT OT ANWHbI BblpaBHUBaHUS

Score — BecC BblpaBHMBaHUs. [pMBoaMTCA B ABYX BUaax: cHadana B
butax (cMm. ganee), 3ateM B CKOOKax 0ObIYHbLIA = CyMMa 3Ha4YeHUN
MaTpuLbl NO CONOCTaBNEHNAM MUHYC WITpad 3a ranbl

Expect — E-value, TO eCcTb OXXngaemoe 4Y1cro BblpaBHUBAHUN C TEM
e nnn 6onblumm BecoM. 3anuck suaa 9e-15 o3Havaet 9-10-15.
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E-value - oxupaeMoe KO/IM4eCTBO C/Ty4aMHbIX HAXOA0K C TAKUM Xe U
Ny4lWIMM BECOM BblpaBHMBAHUA, MPWN NOUCKE B TOW Xe ba3e AaHHbIX, CO
C/Ty4alHbIM 3aMpPOCOM TOW Xe AJINHbI U COCTAaBa, C TEMU e napameTpamn Ha
BblYMCNIeHMe Beca BblPaBHUBAHMUA.

B Bbigaue BLAST E-value Ha3biBaeTcsa “Expect”

YeM MeHbLUe E—value, TEM BbilLe 3HAYUNMOCTb HAXOAKH.

E-value 3aBucuT or:

— Beca BblpaBHMBaHMA (Yem Bonblue Bec, Tem meHblle E-value);
— pa3mepa H6aHKa (4em bonblie 6aHK, Tem 6onblue E-value);

— A/IMHbI 3anpoca (Yem annHHee 3anpoc, Tem bonblue E-value);
— NapameTpoB, UCNOJIb3yeMbiX A1 BbIYUCNEHUA Beca.
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E-value - oxxuaaeMoe KOIMYeCTBO C/Iy4aMHbIX HAXOA0K C TAKUM e U
NY4YlMM BECOM BbipaBHMBAHWA, MPUN NOUCKE B TOWN e ba3e AaHHbIX, CO
C/Ty4alHbIM 3aMNpPOCOM TOW Xe AJINHbI U COCTAaBAa, C TEMU e napameTpamn Ha

BblUncsieHne BecCa BbipaBHMNBAHWUA.

UTO 03HavaeT CZIOBO «OXuagaemoe»?
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E-value - oxxnaaeMoe KONMYECTBO CYYaUHbIX HAXOA0K C TaKUM e U
NYYLIMM BECOM BbiPaBHMBAHMUSA, NMPU MOUCKe B TON e 6a3e AaHHbIX, CO
C/ly4yalHbIM 3aNPOCOM TOM e AJIMHbI U COCTaBa, C TEMU e napameTpamMm Ha
BblUMC/NIEHNE BecCa BbipaBHUBAHMUA.

UTO O3HAuaeT C/I0BO «OXXungaemoex»?

®opMa/IbHO 3TO TO, YTO HA3bIBAETCA «MATEMATNYECKOE OXUAAHNE
CTY4aMHOWN BENNYUNHbBI».

CnyyanHon BeNIMYNHOWN B A,AHHOM C/lydyae ABNAETCA YNC/I0 HAXOA0K
(NB! [Tpocbba 3arnomMHuTh!)

Ha npakTuke oXXmnpoaemMoe Bbl4MCAAeTCA KakK cpeaHee rno AoCTtaTto4yHO
6OJ'IbLLIOMy KOJTIN4ecCTBY NCNbITAHUMN.

[pyroe knito4yeBoe CI0OBO — «CAyYauHbIX». HaM HY)XXHO NMOHATb, CKONMbKO
MOXHO OXWJaTb UMEHHO C/Iy4anHbIX, TO €CTb 6@CCMbIC/IEHHbIX,
HEroMOJIOMrMYHbIX HAXO04,0K, YTOObI OLLeHUTb, HACKONIbKO HAaAEXHO
yTBepXAeHune, YTo AaHHAA HAaXoA4Ka — AeNCTBUTE/IbHO rOMOJIOr.
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Kak nocuuTtatb E-value

[MpsiMon cnocob — BbIYNCNUTENbHbLIA 3KCMEPUMEHT:

nepemellaTb BYKBbl B 3anpoce 04eHb MHOIO pas, KaXablW pas 3anyckad
BLAST, n nocMoOTpeTb, CKOJIbKO B CpegHEM NPU OOHOM 3anycke ObiBaeT
Haxo4oK C BECOM BblLLe OJaHHOrO.

Takoun crnocob, eCcTeCTBEHHO, HE NPUMEHAETCA :)

Cmoum nolymamb. 0m 4ez20 U KaK MOXXem 3agucemsb YUCsIo CriydalHbIX
Haxo0oK
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Kak nocuuTtatb E-value

NmeeTca 3ameyaTenbHas Teopema (C.KapnuHa):

E-value=Kmn-e S
S - Score (Bec)
m - AJINHA I/ICXOLI,HOI7I nocnenoBate/;ibHOCTU

n- pa3smMep b6a3bl OAdHHbIX (CyMMapHaﬂ OJIMHA BCEX HOCﬂEﬂOBaTEHbHOCTeﬁ)
Kwn \ - oBe KOHCTAHTbI

KoadbdumumneHTtbl K 1 A 3aBUCAT OT nNapaMeTpPOB BblYNC/I€HUS
BeCa, TO eCTb MaTpuLbl N WTpadOB 3a ransbl.

BLAST xpaHuT 3HayeHnss K u A Ana HeCKonbknx Habopos
napamMeTpoOB BblYNCNEHUNSA BecCa (MX pa3 M HaBCceraa Hawau

nocpencTtBoM BblHNCITUTEJIbBHOIO akcnepmmeHTa).
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Bec B 6uTax

Bec B buTax B 3aBUCUT OT OOBIYHOIO Beca S 1 napamMeTpoOB BblYMC/IEHUSA Beca.

JTa 3aBMCUMOCTb nopobpaHa Tak, YToObl

E-value=mn-2-2
m - AJINHA I/ICXOLI,HOI7I nocnenoBate/;ibHOCTU

n - pa3mep 6a3bl gaHHbIX
(KOHCTAHT K1 A Tenepb HeT, OHM “3arHaHbl BHYTPb B”)

HeTpyaHo noacuntatb, UTOo B = (AS - InK)/In2
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[anee onucaH nHTepdenc, yCTaHOBAEHHbIV
Ha «poaunHe» BLAST: National Center for
Biotechnology Information (NCBI) B CLUA,
http://blast.ncbi.nlm.nih.gov/
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— Protein BLAST

Standard Protein BLAST

blagtn | blastp | blastx | tblastn | thlastx |

i B : Reset page
Enter QUGI’Y SBQUEI’ICB BLASTP programs search protein databases using a profein query. more... e
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
i BLAST results will be displayed
To in a new format by default

You can always switch back to the
or, upload file BuGepwre haiin | Gaiin He BxiGpaH @ B BOﬂ, M M Traditional Results page.
Job Title nocnenoBaresibHOCTb

Enter a descriptive title for your BLAST search &)

LI Align two or more sequences &

Mon-redundant protein sequences (nr)

Choose Search sel PP 63.H K |Reference proteins (refseq_protein)

Database Non-redundant protein sequences (nr} v @ Model Organisms (landmark) p
Organism i i i
Op?ional O exclude [E UniProtkB/Swiss-Prot(swissprot) ,

a will be shown. () Patented protein sequences(pataa) (
Protein Data Bank proteins({pdb)

Metagenomic proteinsienv_nr)

Transcriptome Shotgun Assembly proteins (tsa_nr)

Enter organism common name, binomial, or tax id. Only 20 top

Exclude L Models (XM/XP) | Nen-redundant RefSeq proteins (WP\ Uncultured/environmental sar

Optional

Program Selection

Algorithm Quick BLASTP (Accelerated protein-protein BLAST)
*® blastp (protein-protein BLAST

PSI-BLAST (Position-Specific lterated BLAST)

PHI-BLAST (Pattern Hit Initiated BLAST) o p raH M3 M (e cn M H ano 0 rpaH M"'I MTb)

DELTA-BLAST {Domain Enhanced Lockup Time Accelerated BLAST)
Choose a BLAST algorithm &)

Search database nr using Blastp (protein-protein BLAST)
e OTMIONIHUTENbHbBIE NApPAMeTPbI

(#)Algorithm parameters <=

Eookmark

[T —
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http://blast.ncbi.nlm.nih.gov/

JlononHuTenbHbie NapamMeTpbl

MaKCUMaJIbHbIN
pa3Mep BblAayu

¥ Algorithm parameters

General Parameters

Max target 100 El

sequences ) ) )
Select the maximum number of aligned sequences to display &

Short queries Automatically adjust parameters for short input sequences & Opo r Ha E_val ue

Expect threshold 10 ¢
Word size ] El &
M tches i
aquery range | O ¢ napamMeTpbl
_ BblPpaBHWUBAHUA
Scoring Parameters
Matrix BLOSUME2 [w | &
Gap Costs Existence: 11 Extension: 1
) =] @ .— 6opbba c «yyacTkamu
Compositional Conditional compositional score matrix adjustment El Manoﬁ cn O)KHOCTM »

adjustments

Filters and Masking

Filter | Low complexity regions &

Mask | mask for lookup table onby &
|:| Ma=zk lower case letters &
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YyacToK MaJZiIou CJZIOXXHOCTU

Nuwem no 6enky P02929
Echn otkntountb “Compositional adjustment” n dunbstp, TO Cpean
NPOYNX BbIAAETCA Cneaytou,ee BbipaBHUBAHME:

Query: P02929 TONB_ECOLI; Subject: Q95P09 TSEP _GLOMM
Score = £3.5 bits (153), Expect = le-08
Identitie=s = 32/76 (42%), Positives = 47/76 (62%), Gap=z = &/7T& ([8%)

Query 56 EPPOOLVOPPPEFVVEPEPEPEPIFEP-PEEAPVVIEFPEPEPEPEPEPVEEVQEQPERDYV 114
EF +F PFEF EFEFEFEF FEF F+ F +P+P+E+P+EP+F + + +P+ +
Sbjct 242 EPEPEPEPFEPEPEPEPEPFEPEPEPEPEFEFEPEFPEFEFPEFEFEFPEFEFEFEFEFEFPEFEF 302

Query 115 KP-—--—- VESRPASPF 125
+F ES+F 5 F B UCXO04HOM besike nmeercs Y4acrok,

Sbjct 303 EPEPQPEPESKENSLF 318 cogep)kamﬂli OYeHb MHOIO MPOINHA
u-r. ﬂyTaMI/IHOBOIi KNCJ/10Th/

JaHHOe BblpaBHMBAHNE He CBUAETENbCTBYET O FOMOJIOIUMU,
HeCcMOTps Ha Xopollee 3HavyeHne E-value (10-9)
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YyacToK MaJiIOU CJZIO)XXHOCTU

OnpepenseTcs Kak y4aCTOK C CMeLW,eHHbIM COCTABOM
(biased composition)

- [oMoOnoMMepHbie Yy4aCTKU
- KOpOTKMe NoBTOpPbLI
- [lepenpepcTaBNeHHOCTb OTAEJ/IbHbIX OCTATKOB

v’ MoxeT MewaTb aHaIM3y NocnenoBaTebHOCTEN

v Bbluncnenune E-value (napameTtpbl K A\) onnpaetca Ha cpeaHue no BCEM
benkam 4acToTbl aMUHOKNCIOTHBIX OCTAaTKOB, MO3TOMY Ha y4aCcTKax MaJiou
C/TO)KHOCTM OHO CTAHOBUTCH HEKOPPEKTHBIM

v ObbIYHO BeAeT K JNOXKHbIM NpeackasaHuam romonorum (false positives)

v Jlyywe ncnonb3loBatb «Compositional adjustment» (Mo yMon4aHuIO BKOYEH)
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Boigaya BLAST B untepdence NCBI

BLAST ° » blastp suite » results for RID-9X5D3ACN014

< Edit Search Save Search Search Summary ¥

Home RecentResults Saved Strategies Help

© How to read this report? @B BLAST Help Videos VYBack to Traditional Results Fage

Job Title P02929:RecName: Full=Protein TonB Filter Results
RID 9X5D3ACNO14  Searchexpireson 04-2214-41pm  Download All v
i ' exclude
Program BLASTP@  Citation v Organism only top 20 will appear D
Database swissprot  See details v Type common name, binomial, taxid or group name
Query ID P02929.2 + Add organism
Description Rechame: Full=Protein TonB [Escherichia coli K-12] Percent Identity E value Query Coverage
Moleculetype  amino acid
to fo to
Query Length 239
Other reports Distance tree of results Multiple alignment MSA viewer @ m Reset
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ¥  Manage Columns ~ Show 2]
selectall 10sequences selecred GenPept Graphics Distance tree of results Multiple alignment
Description Max | Total | Query E Per Accession

RecMame: Full=Protein TonB [Escherichia coli K-12]

RecName: Full=Protein TonB [Salmonella enterica subsp. enterica serovar Typhimurium str. LT2]

RecMame: Full=Protein TonB [Klebsiella pneumoniae]

RecName: Full=Protein TonB [Serratia marcescens)

(AN

RecName: Full=Protein TonB [Klebsiella aeregenes KCTC 2190]

nlitiral

Score Score Cover walue  Ident
471 471 100% 4e-170 100.00% P02529.2
33 33 100% 5e-108 83.54% P259452
270 270 97% 1e-90 67.08% P45610.1
125 125  B2% 5e-34 5469% P26185.1
1Me 116 25% 1e-30 87.10% P46383.2
110 110 48%  4e-28 4T 0R% 0[15??‘1
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[lepexopn, K TeKCTOBOMY BULY

YT0b6bl CKauaTh Bblga4yy caMon nporpamMmmsl (@ He eé 0b6paboTKy
NHTepdencom), MOXXHO MOCTYNUTb TaK:

< Edit Search Save Search Search Summary ¥ @ How to read this report? EMBLAST Help Videos "DBack to Traditional Results Page
Job Title P02929:RecName: Full=Protein TonB ilter Results
RID 9X5D3ACNO14  Search expires on 04-22 14:41 pm  Download All v

i ' | exclude
Program BLASTP@ Citation v anism only top 20 will appear |_|
Database swissprot  See details v T&e common name, binomial, taxid or group name
Query ID P02929.2 + A\d organism
Description RecName: Full=Protein TonB [Escherichia coli K-12] Percer\ldentity E value Query Coverage
Molecule type amino acid \
fo fo to

Query Length 239
Other reports Distance tree of results Multiple alignment MSAviewer @ m Reset
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download Manage Columns ™~ Show e

FASTA (complete sequence)
selectall 10sequencesselected comp d ! Bnce tree of results Multiple alignment

FASTA (aligned sequences) ]
ptal Query E Per.

Description GenBank (complete tore Cover walue Ident Accession
RecName: Full=Protein TonB [Escherichia coli K-12] sequence) 171 100% 4e-170 100.00% P02929.2
RecName: Full=Protein TonB [Salmonella enterica subsp. enterica serovar Typhimurium str. LT2] Hit Table (text) 313 100% 5e-108 83.54% P259452
RecName: Full=Protein TonB [Klebsiella pneumoniae] Hit Table (CSV) 0 97%  1e-90 67.08% P45610.1
RecName: Full=Protein TonB [Serratia marcescens] - 125  52% 5e-34 5469% P26185.1
RecName: Full=Protein TonB [Klebsiella aerogenes KCTC 2190] e 25% 1e-30 87.10% P46383.2
RecName: Full=Protein TonB [Yersinia enterocolitica] XML 10 48% 4e-28 47.06% Q057401

. RecName' Full=Pratain TonB [Pseudomenas aeruginosa PAQ1) ASN.1 09 46% 1e-16 40
hitps://blastncbi.nlm.nih.gov/Blast.cgi# S ~ o N AU I
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TekcToBas Bbigauya BLAST

RID: 9X5D3ACNO14

Job Title:P02929:RecName: Full=Protein TonB

Program: BLASTP

Query: RecName: Full=Protein TonB [Escherichia coli K-12] ID: P02929.2(amino acid) Length: 239
Database: swissprot Non-redundant UniProtkB/SwissProt sequences

Sequences producing significant alignments:

Max Total Query E Per.
Description Score Score cover Value Ident Accession
RecName: Full=Protein TonB [Escherichia coli K-12] 471 471 100% 4e-170 100.00 P02929.2
RecName: Full=Protein TonB [Salmonella enterica subsp. enteric... 313 313 100% 5e-108 83.54 P25945.2
RecName: Full=Protein TonB [Klebsiella pneumoniae] 270 270 97% 1le-90 67.08 P45610.1
RecName: Full=Protein TonB [Serratia marcescens] 125 125 52% 5e-34 54.69 P26185.1
RecName: Full=Protein TonB [Klebsiella aerogenes KCTC 2190] 116 116 25% 1le-30 87.10 P46383.2
RecName: Full=Protein TonB [Yersinia enterocolitical 110 110 48%  4e-28 47.06 Q05740.1
RecName: Full=Protein TonB [Pseudomonas aeruginosa PAOl] 80.9 80.9 46% 1le-16 40.00 Q51368.2
RecName: Full=Protein TonB [Vibrio cholerae 01 biovar E1 Tor... 43.1 43.1 92% 7e-04 27.50 052042.2
RecName: Full=Protein TonB [[Haemophilus] ducreyi 35000HP] 33.5 33.5 17% 1.2 36.36 051810.1
RecName: Full=Translation initiation factor IF-2 [Laribacter... 31.6 31.6 13% 6.8 53.12 C1p8x2.1

Alignments:

>RecName: Full=Protein TonB [Escherichia coli K-12]
Sequence ID: P02929.2 Length: 239

Range 1: 1 to 239

Score:471 bits(1211), Expect:4e-170,

Method:Compositional matrix adjust.,

Identities:239/239(100%), Positives:239/239(100%), Gaps:0/239(0%)

Query 1 MTLDLPRRFPWPTLLSVCIHGAVVAGLLYTSVHQVIELPAPAQPISVTMVTPADLEPPQA 60
MTLDLPRRFPWPTLLSVCIHGAVVAGLLYTSVHQVIELPAPAQPISVTMVTPADLEPPQA

Sbth 1 MTLDLPRRFPWPTLLSVCIHGAVVAGLLYTSVHQVIELPAPAQPISVTMVTPADLEPPQA 60
VQPPPEPVVEPEPEPEPIPEPPKEAPVVIEKPKPKPKPKPKPVKKVQEQPKRDVKPVESR 120

120

180

ASMNMAN’PDADANAL DTEAAMAN/IZN IV T 10N



TekcToBas Bbigauya BLAST

RID: 9X6N7P7G016

Job Title:ORFlab

Program: BLASTP

Query: ORFlab 1ID: Tcl|Query_23045Camino acid) Length: 7050
Database: swissprot Non-redundant UniProtkB/SwissProt sequences

Sequences producing significant alignments:

48.53 POCO6X2.
48.86 POC6XO0.
46.73 POC6WO.
46.53 POCo6Y4.
46.72 POC6X5.
45.46 POCO6XL1.
45.66 POCO6Y5.
45.69 Q98VvGI.

AC C1 I 1A Vel A Vas ]

RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5299 5474 91%
: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5267 5435 87%
: Full=Replicase polyprotein lab; Short=pplab; AltName:... 4319 4397 72%
lab; Short=pplab; AltName:... 4282 4358 70%
lab; Short=pplab; AltName:... 4266 4344 70%
lab; Short=pplab; AltName:... 4227 4303 73%
ab; Short=pplab; AltName:... 4179 4252 72%
pplab; AltName:... 4154 4217 71%

AT =Rl o A1 C1 AD1 L - NOo/

Replicase polyprotein

Max Total Query E Per.
Description Score Score cover Value Ident Accession
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 12928 12928 100% 0.0 85.90 POC6X7.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 12882 12882 100% 0.0 85.76 POC6W2.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 12867 12867 100% 0.0 85.52 POC6VI.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 12861 12861 100% 0.0 85.50 POCoW6.1
RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... 7476 7476 61% 0.0 80.46 POC6US.1
RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... 7461 7461 61% 0.0 80.20 POC6FS8.1
RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... 7436 7436 61% 0.0 79.80 POC6F5.1
RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... 7431 7431 61% 0.0 79.71 POC6T7.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 6323 6323 95% 0.0 48.41 POCoWS5.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 6135 6135 99% 0.0 45.73 POcow4.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltNas€:... 5990 6347 99%> 0.0 50.39 K9N7C7.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5608 6235 92% 0.0 55.76 POcCowl.1l
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5599 6237 93% 0.0 55.66 POCow3.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5435 5608 93% 0.0 49.37 POCows.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5434 5606 93% 0.0 49.39 POC6W7.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5418 5554 83% 0.0 48.88 POC6X8.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5404 5574 93% 0.0 49.26 POC6X6.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5397 5555 87% 0.0 48.81 POC6X9.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5395 5565 93% 0.0 49.23 POC6W9.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5346 5484 93% 0.0 48.37 POC6Y0.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5305 5483 91% 0.0 48.52 POC6X3.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... 5301 5477 91% 0.0 48.52 POC6Xx4.1
0.0 1
0.0 1
0.0 1
0.0 1
0.0 1
0.0 1
0.0 1
0.0 2
n N -1

N
(@)



CnoBapuk (tTabnuua Haxoaok BLAST)

Max Score: cambit 60onbLION N3 BECOB (B OUTax) BbipaBHMBaAHUIN 3anpoca
C JaHHOW HaxoOKoun

Total Score: cymmapHbIn Bec (B OuTax) Bcex BbipaBHMBaAHUIW 3anpoca C
JAaHHOW HaxoakKom

Query cover: NPoLEHT ANMHbI 3aMpoca, NOKPbITOro BblpaBHMBaHUSAMMU

E Value: B Tabnuue Haxogok aTto E-value, nocyuntaHHoe no ocobon
doopmyrie Ha oCHOBe BCeX BblpaBHMBaHUKW 3anpoca C JaHHOW Haxo4KoW

Per. Ident: npoueHT ngeHTnYHbIX OyKB B nyyiwiem (rno Becy) u3
BblpaBHMBAHUU 3arnpoca ¢ AaHHOW HaxXo4KOoW
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BLAST — 3BpucTHUYeckumn
AJIFOPUTM

ANroputMbl BUOMHEPOPMATUKN MOXKHO pas3genuTb Ha TOYHbIE U
9BpPUCTNYECKME.

TouYHbIe anropnTMbl peLlaroT Kakyr-nmnbo TOYHO
chopmynmnpoBaHHyO doopmMann3oBaHHyto 3agady. lNpumep:
anroput™ HugenomaHa — ByHwa, KoTopbIv ANd OaHHbIX
nocriegoBaTefnibHOCTEN HAaXO4UT BblpaBHMBaHWE C MakCUMasibHbIM
BecoM (peanu3oBaH B nporpamme needle).

ABpPUCTUYECKUE alTTOPUTMbl — Te, A9 KOTOPbIX oOpMarnbHYHo
3agady copmMynmpoBaTthb Hemnb3g.

BLAST He rapaHTUpyeT HaxoXxgeHne onTuMaribHOro JiokanbHOro
BblpaBHMBAHUA. 3a CYET 3TOro AOCTUTaeTCH BbICOKas CKOPOCTb
paboTbl. Ho TeopeTnyeckn BoO3MOXHO, YTo BLAST He HangeT B
baHke BNomnHe 4OCTOBEPHLIN (CyAsa MO BblpaBHMBAHUIO) FOMOSIOT.
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JlononHuTenbHbie NapaMeTpbl

¥ Algorithm parameters
General Parameters

Max target 100
SEeqUENCEes El

Select the maximum number of aligned sequences to display &

Short queries Automatically adjust parameters for short input sequences & ﬂn MHaA C/ZI0OBA

Expect threshold | |qp &
Word size 3 E| i
Max matches in 0 &

a query range

Scoring Parameters

Matrix BLOSUME2 [ | &

Gap Costs Existence: 11 Extension: 1 | | &

Compositional Conditional compositional score matric adjustment El %1
adjustments

Filters and Masking
Filter ] Low co mplexity regions &

Mask | mask for lookup table only &
|:| Mazk lower case letters &




IINnHa cnoBa

OaHum n3 napameTpoB BLAST saBnsieTcs gnuHa cnosa (word
size).

Uem bonbLue gnuHa criosa, TeM bbicTpee paboTtaeT BLAST, HO
TEM MEHbLLE ero YyBCTBUTESIbHOCTb. OTO O3HAYaEeT, YTo
BEPOATHOCTb NPOMYyCTUTb rOMOSOrN BO3pacTaeT.

Cenyac Ha cante NCBI 3HauyeHne anuHbl cnosa no yMonyaHuio
paBHO 6, AOCTYMHbI 3HAa4YeHNA 2 n 3.

31



Noes anroputma BLAST

Ham Hy)xHO HanTu B 6aHKe nocrnenoBaTenbHOCTU, XOPOLLO BblpaBHUBAOLLNECS C
nocreaoBaTenbHOCTLIO 3anpoca (XOPOoLLO — TO €CTb C 6OMbLUNM BECOM).

Mo>xHO 6bIf10 6bl 3TO AenaTtb anroputMomMm CmuTa — YoTepMeHa, nocrnenoBaTenbHo
BblpaBHMBasA Kaxayto 6aHKOBCKYIO NocneaoBaTesisHOCTb C 3arnpocoM (M Takune
CepBUCbl CYyLLLECTBYIOT, Hanpumep ssearch Ha cante ebi.ac.uk). Ho npu HbIHELLHKX
obbémax 6aHKOB 3TO paboTaeT CrNLIKOM MeANEHHO.

Npea coctonT B TOM, 4TODObLI 3apaHee nponHaeKcupoBaTb OaHK.

HOeKcbl Bbl BUOENN B KOHLE MOYTU NIOOON HAY4YHOW KHUMN, TaM MMEETCS
andaBUTHbINA CNUCOK TEPMUHOB (UK, HANPUMep, JTATUHCKNX Ha3BaHU PacTEHNN) C
yKa3aHWeM CTpaHuL, Ha KOTOPbIX YNOMUHAETCHA 3TOT TEPMUH.

B cnydae BLAST nHgekcamm cnyxaT cnoBa 3agaHHOW OfnHbI N3 OYKB,
BCTPEeYaloLWmMXcs B HaWWMX nocnegoBaTenbHocTaX. Hanpumep, ana 6enkos v npu
nnvHe cnosa 3 ato AAA, AAC, AAD, ..., YYY, Bcero 203 = 8000 cnos.

[lepen TeMm, Kak 3anyckatb COGCTBEHHO NOUCK, CO30aETCH Tabnuua, B KOTOPOW ASs
Ka)KOoro crnoBa yka3aHo, B Kakon nocnegoBaTesibHOCTM BaHKka U B KaKOM MecTe 3TO
CITOBO BCTPETUNOCH.
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https://www.ebi.ac.uk/Tools/sss/fasta/

UHpoekc — npumepHoO TO Xe, 4To andaBUTHbLIN

YKa3aTelJib B KHUre

AJIPABUTHBIA YKA3ATEJIb
(4ugpot o0bosrav@om HOMEPA IKCNEPUMERMOS UAU napazpagos)

Arperarnoe cocrosuue 18, 19,

Axyctuyeckuit ykasareab 169.

Axuusa 128.

AMnanutyna xoneGauus 162,
196, 197, 211, 217.

Anepuoauueckue xoneGauus 205.

Banaucuposanue 65, 66, 70.
Bapomerp waweynuft § 1.
Barasckue caesxu 61.

191,

Buenne 217.

Budpuaspumft noasec 150, 156, 162,
197, 207.

bBnok 84—86, § 2 —1, 3, 4.

Baok crynenwarnifi § 2—5.
Ronnurvaa voanfAnuva B

Bpems, neneHue Ha pasHule npome-
KyTkd 15, 16.

Bpems, uamepenne 13—15, 113, § 3.

Bpems nanenuns 120.

Boicora napenns 118, 120.

Burtechsemocts xuakoctu 8, 9, 21, 22.

BurecusemocTs Teepabix Ten 20.

I'apmornyeckoe konebanue 191, 196, § 28.
['panyuposanne wKans AHHAMOMeTpa 55.
I'pamm § 7.

I'paduku 55, 147, 183, 193, 194, 199.
[pysuku c kpoukamu § 2—10.

Hasaenus, cuaa 53, 135.
Jansuocts noaera 118, 122, 157.

NMouwosuus oNnaunnnas ONI



BLAST: oT60p CnoB

. [Ba napametpa:

- ANTNHAa C/10Ba
(word_size, 22, no ymonyaHuio 3)

- NOopoOor Ha cxo4cTteo C/10B
(threshold, 20, no ymonuanuo 11)

. bepyTtca Bce cnoBa m3 3anpoca (query)

Hanpumep, n3 aacddefg 6yayT B3AThI (MpY 4/1iHe cnoBa 3):
aac, acd, cdd, dde, def, dfg

. B mHaekcax nwyTtca cioBa, MeroLe CXo4CTBO CO
CNOBaMU M3 3anpoca Ha ypoBHe He MeHee threshold
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BLAST: oT akops K
BblpaBH/BAaHUIO

BblpaBHVBaHMe HauMHaeT CTPOUTLCA, eC/i B 3anpoce eCTb Napa C/10B Ha
PaCCTOAHNN, MeHbLUeM rnapameTtpa window_size (no ymonuaHuto 40), Ans
KOTOPbIX HaLU/acb Napa CXoAHbIX CJIOB B OAHON 6GAHKOBCKOM
nocneAoBaTeIbHOCTY Ha TOM Xe PacCTOAHUN.

B pe3ynbTate nosnyyaem ABa AKOPS — BblpaBHUBAHWA ANHBI word_size.

BToponi skopb pacwmpsieTca 6e3 rarnos B 06e CTOPOHbI, MOKa BeC He yNaAéTt Ha
33Z,laHHYI0 BEIMYMHY OT MaKCMMaNbHO AOCTUIHYTOrO (MO YMOMYAHUIO 3TOT
napameTp xdrop_ungap = 7 6uT)

Ecnn makcMManbHO AOCTUTHYTBIV BeC 6onblue 22 6UT, TO COOTBETCTBYOLLEe
BblpaBHVIBaHVIe pacLUVIPAETCS yXKe € ranaMmu (aHanorm4yHo aaroputmMy
HuanmaHa - ByHLla). PaclumpeHre npoAo/iKaeTcsd, Moka Bec He yrageTt HuxXe
MaKCVMaJibHO AOCTUTHYTOro Ha Be/IUUHY, 60bLUyto xdrop_gap, no
yMon4yaHuwo 15 6ut
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BLAST: pacumpeHue akops

Length of HSP xdrop_ungap, no

‘ / yMOanHVH'O X =7
Jx

5 MuHVManbHbIN BEC
2 XuTa, No yMonyaHuio
g S =22
3 s
T — MuHUManbHbIN BEC
AKops, Nno

Length of Extension
ymonyaHuio T = 11

OTO cxema pacwnpeHna B O4HY CTOPOHY,; NocJie Toro, Kak
MaKCcuManbHOEe 3Ha4YeHne HangeHo, TOYHO Tak Xe pacwunpdaem B ApPYyryto.
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*
Indexing for Blast (3)

1
=

Databasze seque nce

AN \”‘.

o« N\

.\...

Ungapped extension if:
2 "Hits" are on the same diagonal but

at a distance less than A

Databasze sequence

&
2

Extension using dynamic programming
limited to a restricted region

limited through a score drop-off
threshold

L~ @eral Doizoer 2005

B,
Ssie 'ty
,.-—l_d‘_ , .h"f'r-i

https://docplayer.net/15013198-Databases-indexation.html

AsTop: Laurent Falquet, SIB
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https://docplayer.net/15013198-Databases-indexation.html

BLAST: ponb AMnHbI C/10Ba

(MOW 3KCNEepPUMEHT)

Bxoa: nocnegosatenbHOCTb M3 466 OCTaTKOB
NCBI BLAST (https://blast.ncbi.nlm.nih.gov/)
ObnacTtb noncka: Swissprot, 6enku ns baktepumn

MapameTpsbl, Kpome "Word Size", no ymonyanwuto.
B yactHocTH, nopor E-value =10

Word Size = 6
—~ HawnpeHo 16 nocnegosaTenbHOCTEN, B HUX 18 BbipaBHMBAHUN
— 8 BblpaBHMBaHuM ¢ E < 0,001
— Bpems paboTbl cepBmnca — meHee 04HOM MUHYTbI

Word Size = 2
—~ HanpeHo 69 nocnenoBaTeNbHOCTEN, B HUX 75 BbIpaBHMBAHUN
— 12 BbIpaBHuBaHu ¢ E < 0,001

— Bpemsa paboTbl cepBuca — 0koan0 35 MuH
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Bonpockl n otBeThl Npo BLAST

3a cyeT yero BLAST paboTaeT ObICTPO?

3a CYET NPoCcMOTpa He BCEX BO3MOXHbIX BblpaBHMBAHWUN, a TOSMbKO
Nony4YeHHbIX paclunpeHnem "3atpaBok”. Kaxxgaa "saTtpaska” nony4aertcd u3
cnosa gnuHbl kK (k =2, 3, ..., 6), BCTpe4Y4eHHOro B 3anpoce, U 04EeHb CXOL4HOro
crioBa 13 Kakon-nmbo 6aHKoOBCKOW NocnenoBaTeribHOCTW.

"3aTpaBkun" HaxoOATCcA OYEeHb ObICTPO Bnarogaps npeaBapuUTenbHON
NHOEKCcaunmn Bcex crnoB B 6aHKe. B pe3ynbTate nHaekcaummn ans Kaxgoro
CNnoBa yKa3aHo, B KakKnx MecTax Kakmx 6aHKOBCKMX nocriegoBaTefibHOCTEN 3TO
CNOBO BCTpeYaeTcs.

UTOo MOXeT NoMeHATbCA Npu usameHeHnn napameTtpa "Word size»?
Yem AnnHHee CcrnoBso, TeéM MeHblle MallMHHOIo BpeMeHU 3aUMET MNOUCK.

Uem KOpo4e CIoBO, TeEM HYyBCTBUTEJIbHEE MNOUNCK (MeHbLIJe OMNnacHOCTb
NPONnyCTnTb XopoLuee BblpaBHl/IBaHl/Ie).
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Standalone BLAST

BLAST MOXHO yCTaHOBUTb Ha CBOEM KOMMbIOTEPE
(a Ha kodomo OH yxe yCTaHOBMEH)

[MpeanonoXxum, Bam HYy>XHO HanUTu romonoru 6ernka, Yba nocrenoBaTenbHOCTb
— B oamne myprot.fasta, B npoteome, cogepxaiiemca B hanne proteom.fasta
(scé B fasta-cpopmate, BLAST gpyrmx He noHMmMmaeT).

[Mpua€Ttcsa cHavdana npouHaekcmpoBaTh Bawl 6aHk nporpammon makeblastdb,
nogas en Ha Bxof npoTteoMm (Ymtante makeblastdb -help)

OTa nporpamma co3fgacT HECKOSIbKO dannoB, HEOOXOANUMBIX A MOUCKa, B TOM
4yucrie TOT caMbll MHOEKC SAKOpen (cpa3sy aAns Bcex 4oMyCTUMbIX OJINH CIOB)

[Tocne aToro MOXHo nckaTtb nporpammown blastp, ykasas e umsa dpanna c
3anpocoM 1 Ha3BaHWe NMPOUHOEKCMPOBAHHOIO baHka
(untanTe blastp -help, HyXHble onuuun: -query, -db, -out)
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Standalone BLAST

Brnpoyem, MoXXHO ucnosnb3oBaTtb BLAST u anst 06bI4YHOro nokanbHOro
BblpaBHUBAHUSA OBYX NocriegoBaTenbHOCTEN, DE30 BCAKOW MHOEKCALNMN:

blastp -query seql.fasta -subject seq2.fasta -out result.blastp

Ho nmente B Buay, 4to BLAST 1 B TakoM BapuaHTe He rapaHTUpyeT
ONMTUMarnbHOro BblpaBHMBAHMA (3TO 3BPUCTUYECKUN anropntm)! 3aTo MOXXHO
ObICTPO BbIPOBHATL OYEHb ASIMHHbIE NOCreaoBaTeNlbHOCTU (KoMaHae water
MOXET HE XBaTUTb NaMATH) N NONYYNTb HE OQHO, 8 MHOTO JIOKanbHbIX
BblpaBHMBaHWM.

(Ha camom gene B aTom BapuaHTe BLAST «Ha xoay» UHAEKCUPYET BTOPYHO
nocrneaoBaTeslbHOCTL)
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BLAST: BapmaHTbl popMaTa
BbIXOAHOro ¢amna

-outfmt <String>
alignment view options:

0 = Pairwise,

1 = Query-anchored showing identities,
2 = Query-anchored no identities,

3 = Flat query-anchored showing identities,
4 = Flat query-anchored no identities,
5 = BLAST XML,

6 = Tabular,

7 = Tabular with comment lines,

8 = Segalign (Text ASN.1),

9 = Segalign (Binary ASN.1),
10 = Comma-separated values,
11 = BLAST archive (ASN.1),
12 = segalign (JISON),
13 = Multiple-file BLAST JSON,
14 = Mmultiple-file BLAST XML2,
15 = Single-file BLAST JSON,
16 = Single-file BLAST XML2,
18 = Organism Report

0—4 — 4TOObI CMOTpPETL rMasamu
5—12 — yTO6bI NApPCUTL NporpamMmmamu.
6, 7 1 10 MOXXHO MMNOPTUPOBATL B MEKTPOHHbLIE TabnuLbl 42



