


[loBTOpPEHMe: cxoacTBO U TOMOJIOIrUA

 [omonorna — oOLWHOCTb

NPOUCXOXOEHUS Mpenok

v 'Y roMOnornmyHbIX HyKNeoTUAHbIX NoTomok1 | TATGCATA-CG-C- - -GAA
nocneaoBaTenbHOCTEN/OENKOB MOXHO  Moromok? TTATELCARTICCCCTCCTA
rOBOPUTb O NMapax roMosiorMyHbIX MoToMok3 | TAT- - CAAG-GCCATGGGA

HyKJ'IeOTI/I,EI,OB/ dMK OCTAaTKOB

v B 3BONOLMOHHO NpaBUbHOM
BblpaBHWUBaHUN BCe OCTaTKW B OHOM
KONMOHKE roMOJSIOrMYHbI APYr OpYyry



[loBTOpPEHMe: cxoacTBO U TOMOJIOIrUA

*» [lpn3Hak romonornnm — CXoacTBO NnocrieaoBaTeribHOCTEN

v' 1N BbIABNEHUSA CXOAOCTBA NnocriegoBaTeribHOCTU Hago
BbIPOBHSATb

v’ [NopbupatoT onTMManbHOE BblpaBHUBAHWE, TO €CTb
nverLee HanbonbLLMN BEC

v OnTuManbHoe BblpaBHUBaHME CYLLECTBYET AN NMobbIX
nocriegoBaTenibHOCTEN, B TOM YMCINE HETOMOJTOMMYHbIX

v [Ina ABYX nocrenoBaTeNibHOCTEN MOXKHO paccMaTpuBaTth
N1 rnodanbHoe, NN NoKanbHoe BblpaBHUBaHME



[ToBTOpPEHUE: ANrOPUTMbI 1 MPOrpPamMmbil
NapHOro BbipaBHMBAHUA

s OnTumanbHoe rnob6anbHoe BblpaBHUBaHWE: aJlFTOPUNTM HugnmaHa — ByHLIJa

Needleman & Wunsch (1970). "A general method applicable to the search for similarities in the amino acid sequence of two

proteins". Journal of Molecular Biology. 48 (3): 443-53
B opurnHansHon paboTte npeanaranock oLeHMBaTb BblpaBHUBAHME C NIMHEMHbLIMUY LUTPad)amMu 3a ranbl (0ANMHAKOBLIN WTpad 3a

KaXKabI/ ran) N onNucbiBarncs anroputM HaxoXgeHust onTMMaribHOro BblpaBHMBaHNA C TakuM BecoM. [o3aHee Bbi1 npeanoxeH Bec ¢
adoPUHHBLIMK WITpadamm n anropnuTM MoANMPULNPOBaH OS5 3TOW CUTyauuu, ewe nosaHee BBeeHbl MaTpuLbl 3aMeH.

v Tlporpammbl B EMBOSS: needle n stretcher

<+ OnTuManbHoOe NoKanbHoe BblpaBHWUBaHNE: aJlFTOPUNTM Cmurta — YOTepmeHa (=CMVITa
— BaTtepmaHa)

Smith & Waterman (1981). "Identification of Common Molecular Subsequences". Journal of Molecular Biology. 147 (1): 195-197
v Tporpamma B EMBOSS: water

s 3agaHHoe 4YMCno NyYlInX BblpaBHUBAHUI: anroputMm YoTepMeHa — JrrepTa

(Waterman & Eggert (1987). Journal of Molecular Biology. 197 (4): 723-728)
v' TNporpamma B8 EMBOSS: matcher



[loBTOpEeHUe: ANroputMbl
nporpamMmmbl NapPHOro BbipaBHUBaAHUA

[TapaMeTpbl 3TUX NporpaMmm = napamMmeTpbl BbIMUCIIEHUA BECa:

“* MaTtpuua 3ameH (anga 6enkos) nnu Beca 3a coBrnageHue u
HecosnageHue (ans OHK/PHK)

¢ WwTpad 3a nepBbIn ran nHAena (gap opening penalty)

¢ wTpad 3a cnegyrowme ransl Haens (gap extension penalty)



YTo 5TO 3a nocnegoBaTesibHOCTbL?

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFF
ESFGDLSTPDAVMGNPVKAHGKKVLGAFSDGLAHLDNLKGTFA
TLSELHCDKLHVDPENFRLLGNVLVCVLAHHFGKEFTPPVQAAY

QKVVAGVANALAHKYH



ba3a faHHbIX nocnepoBaTenbHOCTEN

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYP
WTQRFFESFGDLSTPDAVMGNPVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC
VLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH




Kakne Bbl 3HaeTe?

ba3a faHHbIX nocnepoBaTenbHOCTEN

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYP
WTQRFFESFGDLSTPDAVMGNPVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC
VLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH




Ba3a faHHbIX nocnepoBaTenbHOCTEN

Kak 6ygem cpaBHMBATL C
nocrnefoBaTeNibHOCTAMU U3

0a3bl?
/ ———

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYP
WTQRFFESFGDLSTPDAVMGNPVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC
VLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH




MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYP
WTQRFFESFGDLSTPDAVMGNPVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC
VLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH

Ba3a faHHbIX nocnepoBaTenbHOCTEN

JlokanbHoOEe

BblpaBHI/IBaHI/Ie! /
—> .

P
<
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Noesa noucka roMosioroB B 6aHKe
nocriegoBaTesibHOCTEN

** Ha Bxoage — nocnepnoBaTesibHOCTb, A1 KOTOPOM XO4YeTCH
HaW TV rOMONIOrNYHbIE («3anpoc»), N 6aHK
nocnenoBaTeSIbHOCTEN

*+ BbIpOBHAEM 3anpoc € Kaxaoun nocrieaoBaTenibHOCTbIO OaHKa,
nocyMTaeM Beca 3TUX NapHbIX BbipaBHUBAHNM

s OTbepem Te nocnenoBaTeribHOCTU DaHKa («Haxogkny), ong
KOTOPbIX BEC CYLWEeCTBEHHO Bbille, YeM MOor Obl ObITb NoO
CJlyYauHbIM NMpUYnHamMm.



Basic Local Alignment Search Tool

“ BLAST —3TO anropnt™M and HaxoXaeHna y4acTKOB
NOKanbHOIro cXo4cTBa MeXAay nocnenoBaTelbHOCTAMMU

<» ANrOpPUTM CpaBHMBAET BXOAHYIO NOC/e[0BaTe/IbHOCTD C
nocnepoBaTe/IbHOCTAMMU B 6a3e AaHHbIX, ULLLEeT CXO4Hble
nocnepoBaTeNIbHOCTU B 6a3e AaHHbIX N OLLleHUBaeT
CTaTUCTUYECKYI0O 3HAUMMOCTb HaXOA0K



BLAST - 9T0 ceMeUCTBO nporpamMmm

Basic Local Alignment Search Tool
ElasticBLAST 1.0.0 is Now available!

BLAST finds regions of similarity between biological sequences. The ElasticBLAST version 1.0.0 has support for faster
program compares nucleotide or protein sequences to sequence cheaper disks at AWS and better supports Kubernetes
databases and calculates the statistical significance. Learn more on GCPI
Mon, 09 Jan 2023 B More BLAST news....
Web BLAST
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BLAST - noyemMy nokaJsbHoe
BblpaBHMBaHUe?



BLAST - noyemMy nokaJsbHoe
BblpaBHMBaHUe?

“ [nobanbHoe BblpaBHMBaHWNE creayeT NPUMEHATb TONbKO B
cnyJyae 3apaHee N3BEeCTHOM roOMOJIOrMM nocnepoBaTesibHOCTEN
Mo BCeW OANMNHE.

»» HacTo y nocniegoBaTeNbHOCTEN TOMOJIOTMYHbI TO/TbKO
oTAeNbHbIE YaCcTu (MpuMepbl: rOoMeobeniky, NONUMNPOTENUHSDI, ...)

» Ecnn npo nocnepoBaTenbHOCTU 3apaHee HNYEro He N3BECTHO,
TO 60/1ee MHGOPMaTMBHBIM ByAeT ToKanbHOe BblpaBHUBaAHME.



Ba3a faHHbIX nocnepoBaTenbHOCTEN

JlokanbHOe BblpaBHMBaHKE!

ANropntm? _—

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYP >
WTQRFFESFGDLSTPDAVMGNPVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC
VLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH
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Ba3a faHHbIX nocnepoBaTenbHOCTEN

AnroputMm Cmnta-BaTepmaHa

/_——

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYP
WTQRFFESFGDLSTPDAVMGNPVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVC
VLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH

Tonbko B SwissProt ~250 MnH nocnegoBaTebHOCTEMN....
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BLAST - 3T0O 9BPUCTUYECKUN aNTOPUTM

AJ'IFOpI/ITMbI 6I/IOI/IH(|)OpMaTI/IKI/I MO>XHO Pa3fesinTb Ha TOYHbIE U IBPUNCTUNYECKINE.

% TOYHbIE aNrOPUTMbI peLlaroT KakKyo-1mMbo TOYHO CHPOPMYSTIMPOBAHHYIO
dopmMann3oBaHHyto 3agavy. lNpumep: anropnt™Mm HugnmaHa — ByHLa, KoTopbin gng
OAHHbIX NocfiegoBaTe/IbHOCTEN HAaX0oAUT BblpaBHMBaHME C MaKCUManbHbIM BECOM.

<  OBPUCTUYECKUIN aNrOPUTM — aJIrOPUTM PELLEHNS 3a4a4u, BKNKOYAOLW A
NPaKTUYECKNN MeTOo/[, He ABMAOLLNMIACA rapaHTUPOBAHHO TOYHbIM UMK
ONTUMaNbHbIM, HO AOCTATOYHbIA ANA PeLleHns NoCTaBIeHHOW 3a4a4un

BLAST He rapaHTUpyeT HaxoXaeHne onTUMaibHOro T0KaNlbHOro BblipaBHMBAHUA. 3a
CYET 9TOro AOCTUraeTCA BbICOKaA CKOPOCTb paboThl.

Ho TeopeTnyeckm BO3SMOXHO, YTO BLAST He HangeT B 6aHKe MMEKLWUNCS Tam
BMOJIHE OCTOBEPHbIN (Cyaa Mo BbIpaBHUBAHMKO) TOMOJIOT.



Upea anroputma BLAST

¢ 3agada — HanTtu B baHke nocnegoBaTesribHOCTU, XOPOLUO (TO
eCTb C O0NbLLINM BECOM) BblpaBHUBAKLWMNECH C
nocneaoBaTeNnbHOCTHLIO 3anpoca.

“ MOXXHO nocnepgoBaTeNlbHO BblpaBHUBATb KaXkayHo
6aHKOBCKYIO Moc/ieoBaTe/IbHOCTb C 3aNpOCOM
anroputMom Cmunta — BaTepmaHa

< [pn HbIHELHNX 06beMax 6aHKOB 3TO OYEHb MeAIEHHO



[TponHpgekcupyem 6asy

AJI®PABUTHBIA YKA3ATEJIb
(4ugpot 0bosHav@OmM HOMEPA SKCNEPUMERMOS UAU napazpagos)

Arperatroe cocrosinue 18, 19.

AxycTuyeckuit ykasaresab 169.

Axuns 128.

AMnautyna xoneGamus 162, 191,
196, 197, 211, 217.

Anepuoauueckue xoneGauus 205.

bBanauncuposanne 65, 66, 70.

Bapomerp waweunmft § 1.

Barasckue caesxu 61.

Buenne 217.

Budpuaspunmft nopsec 150, 156, 162,
197, 207.

bBnok 84—86, § 2 —1, 3, 4.

Bnok crynenwarnifi § 2—5.
Ronnurwaa vanfinuva Al

Bpems, neneHue Ha pasHHle npome-
xKyTka 15, 16.

Bpems, usmepense 13—15, 113, § 3.

Bpemsa nanenuns 120.

Buicora napenns 118, 120.

ButecusemMocTs XuakocTH 8, 9, 21, 22.

BurecusemocTs TBepasix Ten 20.

I'apmonuueckoe konebanue 191, 196, § 28.

['paayupoBanne WwKaan AWHAMOMeTpa 5
I'pamm § 7.

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

Hasaenns, cuaa 53, 135.
Jansunocts noaera 118, 122, 157.

NMouwouuws asnnunanna 2NI
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Anropuntm BLAST: nHpekcauus

“ B cnyuyae BLAST nHgoekcamu crniykaTt cnoBa 3aaHHOW ONWHbI U3 OyKB,
BCTPEYalLNXCA B HALLMX rnocrnenoBaTenbHOCTAX

“ IOnuHa cnoBa (word_size) — 310 napamMeTp anropmutma

* Hanpumep, ansa 6enkoB u npu anuHe cnosa 3 a1o AAA, AAC, AAD, ...,
YYY, scero 203 = 8000 cnos.

* VIHOEeKCc MOXHO NpeacTaBuUTb cebe Kak Tabnuuy, B KOTOpon Ans
Ka)kJoro crioBa ykasaHo, B Kakow nocriegoBaTenbHOCTM 6aHKa 1 B KakoMm
MecTe 3TO CIOBO BCTPETUIOCS.



Anroputm BLAST: pa3bueHue
nocnepoBaTeNbHOCTU-3aMnpoca

@ .DuBa NnapamMeTpa Query word (W = 3)
v' [AJINHAa CNoBa J_
(word_size, =2, B standalone no

Query: . . LNKCKTMVDQRLVNOWIKQPLMDKNRI ...
YyMO4YaHuo 3)

v' 1NOpor Ha CXoACTBO CJIOB MVD 15
MID 14
(threshold, =0, no ymon4anuto 11) D 1
% bepyTcsa Bce cnoBa 13 3anpoca s
(query) anuHbl word_size Neighbourhood EE i
s B nHOekcax nwyTca cnosa, words MAD 11
MMerLme cXoacTBO CO C/oBaMU MID Ll
MVE 11 Neighbourhood
N3 3anpoca Ha ypoBHe He MeHee LID 11
threshold VN 10 score threshold

MCD 10 (T=11)
etc..



AnropntmMm BLAST: OoT AKopSA K BblpaBHUBAHUIO

* BblpaBHMBaHME HauYMHaeT CTPOUTbCA, eC/I B 3aMnpoce eCcTb Napa CNoB Ha
PAaCcCTOAHUN, MeHbLLEM NapameTpa window_size (no ymondyanuto 40), ons
KOTOPbIX Halliacb Napa cXo4HbIX C/IOB B O4HON 6aHKOBCKOW
nocfiefoBaTeNIbHOCTU Ha TOM Xe PacCTOoAHUN.

B pesynbTaTte nosiy4yaem ABa AKOPSA — BblpaBHMBAHUA ONUHbI word_size.

[ABa AKOPA
U3 3aMpocCa

N

—— ‘ ------ IS ssEEEEEE ’-

Query: 325 SLAALLNKCKTMVDQRLVNQWIKQPLMDKRVLLERLNLVEA 365

Subject: 290 TLASVLDCTVTMTDTRMLARWLHMPVRDIRVLLERQQTIGA 330
{ J
|

window size



AnropuntMm BLAST: oT AKopA K

BblpaBHUBaHWUIO

% BTopon akopb pacwmnpaetcs 6e3 ranos B
obe CTOPOHbI, NOKa BeC He ynageT Ha
3afaHHYO BENNYNHY OT MaKCUMalbHO
AOCTUrHYTOro (MO YMOYaHUO 3TOT
napameTp xdrop_ungap = 7 6uT)

s Ecnn makcumManbHO OOCTUNHYTbIN BeC
bonblue 22 6UT, TO COOTBETCTBYHOLLLEE
BblpaBHMBaHME pacLUNPAETCH YXe C
ranamMu (aHanornyHo anropuTMy
HugnmaHa — ByHwa). PacwupeHune
NpoLo/KAETCH, MOKa BEC He ynageT HUXe
MaKCUManbHO AOCTUMHYTOro Ha
BeNNYUMHY, bonbLyto xdrop_gap, no
YMOYaHMo 15 6uT

Cumulative Score

Cxema paclmpeHnsa B ogHYy CTOPOHY

Length of HSP
‘ xdrop_ungap, no

ymosnyaHuto X =7

'

MuHuManbHbIN BEeC
XUTa, rno ymMosnyaHuto
S=22

\

MuHuManbHbIN BEeC
SKop4, Nno
ymosndaHuto T = 11

Length of Extension



AnropuntMm BLAST: oT AKopA K

BblpaBHUBaHWUIO
0| < |
N
N\
\-.
| N H\i
~ U]
A

ABTop: Laurent Falquet, SIB


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

JlokanbHoe BblpaBHMBAHWNE KaK AMaroHasnb B
MaTpuLe

Subject

G| T|A|T|A|G|T|C

Query

> H| @ > 4| 4| @
>

Subject: GTATAGTC

BN
Query: GT-TAGTA



JlokanbHoe BblpaBHMBAHWNE KaK AMaroHasnb B
MaTpuLe

Subject

G| T|A|T|A|G|T|C

\

Query

> 4| Q| | A 4| @

Subject: GTATAGTC

BN
Query: GT-TAGTA



JlokanbHoe BblpaBHMBAHWNE KaK AMaroHasnb B
MaTpuLe

Subject

G| T|A|T|A|G|T|C

N
e

Subject: GTATAGTC Subject: ----GTATAGTC
BN |1

Query: GT-TAGTA Query: GTTAGTA--———

Query

> 4| Q| | A 4| @




Ponb O/INHDbI C/IOBA (aKcnepuMeHT)

¥ Bxopn: nocnepoBaTenbHOCTb N3 466 OCTaTKOB
% NCBI BLAST (https://blast.ncbi.nim.nih.gov/)
% ObnacTb noncka: Swiss-Prot, 6enkn ns baktepun

% [opor E-value = 10, ocTanbHble NapamMeTpsbl, KpomMme "Word Size", no yMon4yaHuo
* W=6

v’ HanpeHo 16 nocnepoBaTenbHOCTEN, B HUX 18 Haxoa0K
v 8 Haxopok ¢ E < 0,001
v Bpems paboTbl cepamuca NCBI — MeHee OJHON MUHYThI

o W=2

v HanpeHo 69 nocnepoBaTenbHOCTEN, B HUX 75 Haxoa0K
v’ 12 HaxopoK c E < 0,001

v' Bpewms paboTbl cepsuca NCBI - okono 35 muH

*



Ponb onnHbl cnoBa

% Yem bonblue AnnHa cnosBa, TeM bbicTpee paboTaeT BLAST, HO TeMm
MeHbLLUE ero YyBCTBUTENIbHOCTb. 3TO O3Ha4aeT, UYTO BEPOATHOCTb
NpPONyCTUTb FOMOJIOrM BO3pacTaer.

% B Beb-Bepcum blastp Ha cante NCBI 3HauyeHMe annHbl cnosa no
YMOJTYaHUIO PaBHO 5, AOCTYMHbI 3Ha4YeHna 2, 3 n 6.



Bonpochbl u otBeTbl npo BLAST

3a cuéeTt yero BLAST paboTtaeT 6bICTpPO?

3a CYET NpocMOTpa He BCeX BO3MOXHbIX BblpaBHUBAHWUIN, a TONbKO MOYYEHHbIX
paclmnpeHmnem "3aTpaBok”. Kaxkxgas "3aTpaska" nosiydaeTcsa U3 cnosa aaunHbel k (kK =2,
3, ..., 6), BCTPEUYEHHOr O B 3arnpoce, U 0O4eHb CXOAHOr0 C/IoBa U3 Kakomn-nmbo
6aHKOBCKOM nocnenoBaTelbHOCTMW.

"3aTpaBku" Haxo4ATCA O4YeHb BbICTPO bnarogaps npenBapuUTenNbHON MHOEeKcaULnn
BCeX CNoB B baHKe. B pe3ynbTaTe MHAEKCALUN ONA KaX40ro CnoBa ykasaHo, B KaKunx
MeCTaX Kaknx 6aHKOBCKUX nocnefoBaTesibHOCTEN 3TO C/IOBO BCTpeyaeTcH.

YT0o MOXXeT NOMEHSATbLCA NPU U3MEeHeHUn napameTpa “Word size”?
YHem AJnmHHee CyoBo, TeM MeHblle MalLMHHOIO BpeMEHN 3aMET MOUCK.

YeM Kopoue CnoBo, TEM YYBCTBUTESIbHEE MOUCK (MEHbLLE ONAaCHOCTb NPOMYyCTUTb
XOpoLllee BbipaBHMBaHME).



Protein BLAST — noucK roMosioros aHHOro
besfika B 6aHKe aMUHOKUCTOTHbIX
nocnegoBaTesibHOCTEN

ANropuTtMbl:
s* BLASTP

*¢* Quick BLASTP
s* PSI-BLAST

** PHI-BLAST MO>HO MCMOMb30BaTh:

** DELTA-BLAST — N3 KOMaHgHou cTpoku (standalone BLAST)
— Yyepes Beb-nHTepodenc
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YTo nopaeTca Ha Bxop nporpamme BLAST?

v [locnegoBaTeNnbHOCTb-3anpoc (query)
v’ BaHK nocnepoBaTeNbHOCTEN
v’ [lapameTpsbil:

= BbipaBHMBaAHMA (MaTpuLa aMK 3aMeH, WTpadbl 3a ranbl)

= [Toncka (gnmnHa cnosa n ap)

= Bbigaum (MakcumManbHoe YNCI0 HaxoA40K, MOPOrn Ha KayecTBo
BblpaBHUBaHMSA, popMa Bbigaum n ap)



YTo BblaaeT nporpamma BLAST?

Ha Bbixoae:
v/ 3arofioBoK C ONMcaHMeM rnporpamMmsl, 6aHka, 3anpoca (query)
v CNnCoK HaxoaokK
v BbipaBHMBaHMe 3anpoca ¢ Haxoakamu

Beb-MHTeppenchbl TeEM UM UHBbIM CNOCOBOM nepepabaTbiBatoT Bblga4vy NporpamMmbl.
YacTo BcTaBndeTca rpapmyeckoe n3obpakeHne HaxomokK.



BbipaBHMBaHue, ebigaHHoe BLAST

ID Haxoaku - subject - [nuHa HangeHHoro benka
v

YyacTok HangeHHoro benka,
nonasLLNiA B BblpaBHUBaAHWNE

Sequence ID: 051368.2 Length: 342
IRange 1: 234 to 338'4

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 SPFENTAPARLTSSTATAATSKPVTSVASGPRALSRNQPQYPARAQALRIEGQVKVKFDV 182

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

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

Sbjct 284 TSDGRIDDIQVLESVPSRMEDREVRQAMAKWRFEPRVSGGKIVARQATKMFEFFKI 338
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BbipaBHMBaHue, ebigaHHoe BLAST

Bec B buTax Bec

Sequence JID: Q05136§.2 Length: 342
Range 1: P34 to 33 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%)

Query 123/ SPFE TAPARLTSSTATAATSKP}TSVASGPRALSRNQPQYP RAQATLRIEGQVKVKFDV 182

+P PA L S + + KP L + P YP \AQA IEG+VKV F +
Sbjct 23 APSGSPGPAGLPSGSLNDSDIKPq4-———————— LRMDPPVYPRMAQARGIEGRVKVLEFTI 283
Query 3 TPDGRVDNVQILSAKPANMFEREVKNAMRRWRYEPGKPGSGIVVNA—----ILFKI 232

T DGR+BD++Q0+L + P+ MEF+REVE AM +WR+EP G IV FKI
Sbjct [284 TSDGRIDDIQVLESVPSRMFDREVROQAMAKWRFEPRVSGGKIVARQATKMFEFFKI 338

L‘IMC”O CXO,D,HbD( L‘lMCﬂO CnMBOJ10B

Yucno [nnHa
6yKB rara

COBMafeHni BblpaBHUBaHUSA!

(He HaxoaKwn) .



Cnosapuk BLAST

* ldentities — coBnageHusa (Kon-Bo + % OT AJINHbI BbipaBHMBAHWSA)

% Positives — cxogHble 6yKBbl = 3Ha4YeHNEe BECOBOW MaTpULLbI
NOSIOXUTENBHO (KON-BO + % OT AOJIHbI BbipaBHUBAHUSA)

% Gaps — 3HaKu ranos (KoN-Bo + % OT AOJINHbI BbipaBHUBaHUSA)

% Score — BecC BblpaBHMBaAHUA (B OUTaX U 0BbIYHbIK = CYMMa
3HAYEeHUW MATPMLbI NO CONOCTaBAEHUAM MUHYC WITpad 33
ranbl)

* EXxpect — e-value, oXxmgaemoe 4Yncro BblpaBHMBAHUW C TEM Xe UMK
bonbwmmMm BecoM. 3anncb Bnaa 9e-15 osHavaet 9:-10-15.



E-value

E-value — OoOXnagaemoe Koinyecrtso CﬂyqaﬁHbIX HaxXO4O0K C TAKUM HKe U TYHLLUUM
BeCOM BblpaBHNBaAHUA, MPU NMONCKE B TOW »Ke base AdHHbIX, CO cnyqal‘/’leuv\
3dMPOCOM TOW Ke AO/1NMHbl U COCTaBa, C TEMU XKe MNapaMeTpamn Ha BblHUCNIEHUNE BECA
BblPaBHUBaAHWNA.

s+ 3aBUCUT OT:

v' Beca BblpaBHUBaHUS
YHeM HMXKe e-value,
v' Pasmepa b6aHka
TeM BbIlLle 3HAYMMOCTb HAaX04KW

v' [ANnuvHbI 3anpoca

v [lapameTpoB



E-value

» E-value — oxxnpaemoe kKonmuectso ciyyamHbIX HAXOAO0K C TAKUM Ke U
NYYLIMM BECOM BblpaBHMBAHMA, NPU MOUCKE B TOM ke ba3e AaHHbIX, CO
C/Iy4aMHbIM 3aMPOCOM TOM e ONMHbI U COCTaBa, C TEMM XKe napameTpamm Ha
BblYMC/EHME BeCa BblpaBHUBAHMA.

L)

UTo 03HayaeT CNoBO «0OXugaemMoe»?

(DOpMaJ'IbHO 9TO TO, UTO Ha3blBaeTCA «MaTeMaTN4eCKoe OXXNaaHne CﬂyqaﬂHOM BEJTNYUHDBI».
CnyanHom BENMNYMHOWN B O@aHHOM Cliydae ABNAAeTCA YNCI0 HAXOAOK (NB! [lpockba 3ariomMHUTE!)

Ha npakTunke oXxungaemoe BblYNCNAETCA KaK cpefHee No A40CTaTOYHO 60bLLIOMY KOIMYECTBY
NCMbITaHUN.

[pyroe kno4eBoe CNOBO — «CrlyYalHbIx». HaM HYXHO NMOHATb, CKO/IbKO MOXHO 0XWaaTb
VUMEHHO Cy4alHblX, TO eCTb 6ECCMbICIIEHHbIX, HErOMOIOrMYHBIX HAXOLOK, YTOBbI OLLEHNTb,
HaCKOJbKO HaL&XHO YTBEPXKAEHWE, UTO faHHAs HAXO4KA — LENCTBUTENbHO FrOMOSIOr



Kak nocuyutaTtb E-value

L)

[TpAMON cnocob — BbIYUCIUTENIbHbBIN 3KCNEPUMEHT:
nepemMellaTtb 6ByKBbl B 3aNpOoCce 04YeHb MHOI0 pas, KaXabl pas
3anyckada BLAST, n nocMoOTpeTb, CKONbKO B cpefHeEM Npu ogHOM
3anycke 6bIBaeT Haxo40K C BECOM BblLle AaHHOro.

Takon cnocob, eCcTeCTBEHHO, He NMPUMEHAETCH )

Crout riogymarb. OT Yero v Kak Mo>xerT 3aeBuceTb Yncsio C/7_J/‘-/a/4va/X Haxo4ok



E-value

F-value=Kmn .e-7\5 (Karlin & Altschul, 1990)

S— Score (Bec)

/m— ANINHa NCXOAHOW nocnenoBaTebHOCTH

1 — pa3mep 6a3bl faHHbIX (CyMMapHasa OJIMHa BCEeX
nocnepoBaTeNibHOCTEN)

KW N — O0Be KOHCTaHTbl, 3aBUCSHLLMNE TONBKO OT NapamMeTpoB
BblYMCNEHUNSA BECA

*, O &
4 0’0 0’0

*

%Y

*

BLAST XpaHWUT 3HayeHna K'mn A gnda HeCKobKnx HabopoB NapaMeTpoB
BbIUMCIIEHUA BECa, UX pas3 1 HaBcerga Haliy nocpencTsoM
BbIYNCITUTENIbHOIO 3KCNepPUMEHTa.



Bec B ouTax

s Bec B 6buTtax B 3aBUCUT OT 06bIYHOIro Beca S NnapaMeTpoB
BblUMC1EHNA Beca.

B = (AS - InK)/In2
% 3aBUCMMOCTb MOAOrHaHa TakK, YToObl
E-value=mn-2-5

v om— ONNHaA NCXoOHOW nocnenoBaTelbHOCTU
v’ n— pa3mep 6asbl AaHHbIX
(KOHCTAHT K1 A\ Tenepb HET, OHM “3arHaHbl BHYTpb B”)



[lanee onncaH MHTepdenc, yctTaHOBNEHHbIN Ha
«poauHe» BLAST: National Center for
Biotechnology Information (NCBI) s CLUA,
http://blast.ncbi.nlm.nih.gov/



Anroputm blastp

BLAST® = p ] Home Recent Results Saved Strategies Help
Standard Protein BLAST
blastn blastx tblastn thlastx
BLASTP programs search protein databases using a protein query. maore.__ | Reset page ] | Bookmark ]
Enter Query Sequence
Enter accession number{g), giis), or FASTA sequence(s) © clear Query subrange (7]

~——— B
BOAUM
L IrIsiis BrifepuTe thain | dain ve smbpan (7]

Job Title [ | nocsenoBatTesibHOCTb
Enter a descriptive title for your BLAST search 'a -
Non-redundant protein sequences (nr)
RefSeq Select proteins (refseq_select)
< Try experimema aliotored nt databas  REfETENCE proteins (refseq_protein)
For ffo see What is clustered nr? Model Organisms (|andma rk)

Compare |:| Select to compare standard and experimental database (7] Un| PrOtKBISWiSS'Prot(SWiSSprOt)

[ Align two or more sequences (7]

Choose Search Set

Databases ® standard databases (nr efc.): m Experimental databazes

— Patented protein sequences(pataa)
Databaze | Mon-redundant protein sequences (nr) v @ . .
Organism - Protein Data Bank proteins(pdb)
Opticnal | - | exciude . .
Enter organism common name, binomial, or tax id. Only 20 top ta: e shown G MetagenOmIC pl'OteInS(enV_nr)
E:t?cl:::e || Modeiz (xprxP) | Mon-redundant RefSeq proteins (WP} |_| Uncu vironmental sample sequences Transcrlptome Shotgun Assembly protems (tsa_n r)

TaKCOH opraHu3moB (ecnu Hago
Algorithm L Qui aled protein-protein BLAST) orpaHMqMTb)

(@ blastp (protein-protein BLAST)
I Pal-BCR P PECiic lteraled BLAST)
() PHI-BLAST (Pattern Hit Iniiated BLAST)

() DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BELAST)

Choase a BLAST algarithm @
[lononHuTenbHble NapameTpbl

Program Selection

BLAST Search database nr using SlasetPTotein-protein BLAST)

| | spg = N a new window

== Algorithm parameters



JlonosIHuTeNbHble NapamMeTpPbl

= Algorithm parameters

| Restore default search parameters |

General Parameters

Maxtmoet [0 v e MakcumManbHbIf pa3Mep Bbigaun

Sequences

Select the maximum number of aligned sequences to display ﬂ
Short queries B9 sutomatically adjust parameters for short input sequences ©
Expect threshold [ 0.05 | @ €=

Word size 10 < Mopor Ha E-value
Max matches ina | 0 |.ﬂ ﬂn"l—la CHOBa

query range

Scoring Parameters

atri (Erosuez~ @ [MapameTpbl
Gap Costs | Existence: 11 Extension: 1 ¥ | @ <= BblpaBl-IMBal-IMﬂ

Compositional
adjustments

A

| Conditional compoesiticnal score mafrix adjustment v [ 7]

Filters and Masking

Filter |:| Low complexity regions ) < Bopbﬁa c ((y'-IaCTKaMVI

Mask [__| mask for lookup table only @

[__| Mask lower case letters @ MaHOﬁ CHO)I(HOCTM))

BLAST S_earl:h database nr using Blastp (protein-protein BLAST)
|_| Show results in a new window
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Y4yacToOK MaJsion CJIOXKHOCTW

/

% Ecnu oTkntountb “Compositional adjustment” n ¢punbTp, TO Cpeau
Npo4Ynx BblgaETCA crnefytouiee BblpaBHUBAHME

Guery: P02929 TONE _ECOLI; Subject: 295P09 TSEP_GLOMM
Score = 6£3.5 bits (153), Expect = 1le-03
Identities = 32/76 (42%), Positive=s = 47/76 (62%), Gaps = &/76 (B%)

Query 56 EPPOAVOPPPERVVEPEPEPEPIPEP-PEEAPVVIEEPEPKPEPEPEPVEEVQEQPEKRDV 114
EF +F PEF EPEPEPEPF PEP P+ P +B+P+P+P+P+F + + +P+ +
Sbjct 243 EPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEF 302

Cuery 115 EP-——-—- VESEPASPF 125
+F E5+P 5 F
Sbjct 303 EPEPQPEPESEPNSLFE 318 LI,aHHoe BblPpaBHMBaHNE HEe CBUAeTeNbCTBYeT O
roMoJIormm, HeCMOTpPSA Ha Xopollee 3HavyeHue E-value
(10-9)

46



Y4yacToOK MaJion CIOXKHOCTHU

% OnpepenseTcsa Kak y4acToOK CO CMeLlleHHbIM COCTaBOM
(biased composition)

v’ ToMOMOJIMMEPHbIE YYaCTKM
v KOpoTKMe noBTopb|
v’ MepenpencraBneHHOCTb OTAE/bHbIX OCTAaTKOB
« BbluncneHune E-value (napameTpbl K1 A) onupaeTcsa Ha cpenHune rno
BCeM benkam 4acToTbl aMUHOKUCIIOTHbIX OCTaTKOB, MO3TOMY Ha

y4yacTKax Masnol CIOXXHOCTM OHO CTaHOBUTCSH HEKOPPEKTHbIM ->
NOXHOEe npenckasaHne roMosiorum



Bbigaua

Job Title
RID
Program
Database
Query ID

Description

Molecule type  amino acid

Query Length
Other reports

Graphic Summary Alignments Taxonomy

BLAST B nntepdence NCBI

0Q51368:RecName: Full=Protein TonB

Filter Results

JROGBSS5TO13 Search expires on 11-07 21:49 pm Download All +

i Iy top 20 will o
BLASTP@ Citation v Organism only top 20 will appear | | exclude
swissprot  See details v Type common name, binomial, taxid or group name

<+ Add organism
POCEX7.1
RecName: Full=Replicase polyprotein 1ab; Short=pplab; £ .. Percent Identity E value Query Coverage
to to to
7073
Y, Reset

Distance tree of results Multiple alignment MSA viewer @ O6|—U|VW| BEC m =

MakcmmManbHbIN

[ToKpbITHE
3anpoca

actoul?lsv Show | 100v | @

Distance tree of results

BeC
Sequences producing significant alignments N"
B selectall 82 sequences selected GenPept  Graphics
Max
D&at:ﬂptiun Sdﬂnliﬁ':: Mame Score
-

, RecMame: Full=Replicase polyprotein 1ab: Shor=pp1ab: Althame: Full=0RF1ab polyprotein: Contains: Recame... Severe acute res... 14775
’ RecMame: Full=Replicaze polyproiein 1ab; Shor=ppiab; Altlame: Full=0RF1ab polyprotein; Containzg: Recame... Bat SARS CoV B... 14454
’ RecMame: Full=Replicaze polyprotein 1ab; Shor=ppiab; Alilame: Full=0BF1ab polyprotein, Coniaing. Bechlame... Bat SARS coron... 14296
’ RecMame: Full=Replicaze polyprotein 1ab; Shor=pp1ab; Altlame: Full=0RF1ab polyprotein; Contains: RecHame. .. Bat CoV 2792005 14230
’ RecMame: Full=Replicase polyprotein 1ab: Shor=pp1ab: Althame: Full=0RF1ab polyprotein: Containg: Reclame... Severs acute res... 12939
’ RecMame: Full=Replicaze polyproiein 1a; Shord=pp1a; AltName: Full=0RF1a polyprolein;_ Contains: RecMame: Fu... Severe acute res...

Total
Score
b
14775
14454
14296
14230
12939

Cuery
Cover
-
100%
100%
100%
100%
100%

9103 9103 61%

Multiple alignment MSA Viewer

E
value

w
0.0
0.0
0.0
0.0
0.0

0.0

Per.
Ident
-
100.00%
97.50%
95.56%
95.51%
86.19%

100.00%

A,

Len
-

TOT3
7071
T0a7
Torg
7098
43462

Accession

POCGET.1
POCEWE 1
POCEW2 1
POCENS.1
PODTDA.1

POCEUS. 1
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YTobbl CKauyaTb Bblaady camoi nporpammsl (a He eé
06paboTKy MHTepdeincom), MOXKHO NOCTYNUTb TaK:

Job Title Q51368:RecName: Full=Protein TonB _Filter Results

RID JROGBSST013 Search expires on 11-07 21:49 pm Download All v

Program BLASTP@ Citation v Organism only top 20 will appear || exclude
Database swissprot  See details v Type common name, binomial, taxid or group name

Query ID POC&X/ .1 dd organism

Description RecName: Full=Replicase polyprotein 1ab; Short=pplab; £ ... E value Query Coverage

Molecule type  amino acid to to

Query Length 7073

Other reports Distance tree of results Multiple alignment MSA viewer @ m Reset

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments

select all 82 sequences selected GenPept

Grag

Drescription
b

RecMame: Full=Replicaze polyprotein 1ab: Shor=ppiab; AltName: Full=0RF1ab polyprotein; Contains: Rechlame. ..

RecMame: Full=-Replicase polyprotein 1ab; Shor=pp1ab; AltName: Full=0RF1ab polyprotein; Contains: Rechlame. ..

RecMame: Full=-Replicase polyprotein 1ab: Shor=pp1ab: AltName: Full=0RF1ab polyprotein: Contains: Rechame. ..

RecMame: Full=Replicaze polyprotein 1ab; Shor=pp1ab; AltName: Full=0RF1ab polyprotein, Contains: Rechame. ..

RecMame: Full=Replicaze polyprotein 1ab: Shor=pplab; AltName: Full=0RF1ab polyprotein; Contains. Rechlame. ..

Sey

=]

at !

=]

at !

Bat |

Download ~ Select columns ~ Show Q

FASTA (complete sequence)
FASTA (aligned sequences)
GenBank (complete sequence)
Hit Table (text)

Hit Table (CSV)

Text

Descriptions Table (CSV)

XML

ASN.1

Severe acute res... 12939 12939

RecMame: Full=-Replicase polyprotein 1a; Shord=pp1a; Atthame: Full=0RF1a polyprotein; Contains: Rechame: Fu. ..

Severe acuteres .. 9103 9103

its Multiple alignment MSA Viewer

ey E Per. ACC.

wer  value Ident Len Accession

- - v w

1153 0.0  100.00% 7073 POCEXT 1

1056 0.0 a7 5% 7071 POCGEWGS 1

1056 0.0 95.66% 7067 POCGW2.1

1055 0.0 92.51% 7079 POCEVa
1003 0.0 86.19% 7096 PODTDA.1
61% 0.0 100.00% 4352 POCGUS.1
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hID: ZTMWDRYEKO13

2 Job Title:sp|POCEXT|R1AB SARS Replicase polyprotein...

3 Program: BLASTP

4 Query: sp|POCEXT|R1RB SRRS Replicase polyprotein lab O5=Severe acute respiratory syndrome coronavirus 0X=654005 GN=rep PE=1 5V=1 ID: lcl|Query 5160135 (aminc acid) Length: 7073

& Database: swissprot Non-redundant UniProtEB/SwissProt sSeguences

g

7 Sequences producing significant alignments:

8 Scientific Common Max Total Query E Per. beoo,

2 Description Hames Name Taxid Score Score cover Value Ident Len Aocession
10 RecHame: Full=Replicase polyprotein lab; Short=pplak; AltName:... Severes acute... HA 694009 14775 14775 100% 0.0 100.00 TFO073 POCEXT.1
11 RecHame: Full=Replicase polyprotein labk; Short=pplak; AltName:... Bat SARS CoV... HA 349344 14454 14454 100% 0O0.0 97.50 TO71 POCEWE. 1
12 RecName: Full=Replicase polyprotein lab:; Short=pplabk; &ltName: . Bat S5ARS cor... HA 442736 142%6 14296 100% 0.0 95.86 TOe7 POCEWZ.1
13 RecMame: Full=Replicase polyprotein lab; Short=pplab; LltWName:... Bat CoV 27&/... HA4 389167 14230 14230 100% 0.0 895.51 TO078 BPOCEVS.1
14 RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... Severe acute... HA 26597049 12939 129%3% 100% 0.0 86.19% 7T0%& PODTD1.1
15 RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Severe acute... HA £54009 89103 89103 62% 0.0 100.00 4382 POCEUE.1
1g EecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Bat SARS CoV... HA 349344 ggaz 822 62% 0.0 S9e.55 4380 POCETT.1
17 EecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Bat SARS cor... HA 442736 8547 8547 62% 0.0 93.93 437¢ POCEFE.1
18 EecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Bat CoV 27%/... NA 389167 8495 8495 62% 0.0 93.26 4388 POCEFS.1
15 RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Sewvere acute... HA 2697049 7475 7475 ©62% 0.0 80.42 4405 PODTCL1.1
20 RecName: Full=Replicase polyprotein lab; Short=pplak; aAltName:... Pipistrellus... HA 694008 6l50 &6l50 100% 0.0 45,84 7182 POCeW4.1
21 RecHame: Full=Replicase polyprotein lab; Short=pplak; AltName:... Rousettus ba... HA 694006 6lde 6395 97% 0.0 52.41 %30 POCEWS. 1
22 RecHame: Full=Replicase polyprotein labk; Short=pplak; AltName:... Betacoronavi... HA 1263720 5880 6287 9%5% 0.0 459.62 TOT7E KONTCT.1
23 RecHame: Full=Replicase polyprotein labkb; Short=pplak; AltName:... Bovine respi... HA 233264 5451 5525 82% 0.0 49,55 7094 POCEWS.1
24 RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... Bovine enter... HA 233262 5449 5522 82% 0.0 459,55 7054 POCEWT .1
25 RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... Human corona... HA 31631 5437 5585 £4% 0.0 4%9.56 TO085 POCEXe.1
26 RecName: Full=Replicase polyprotein lab; Short=pplab; AltName: . Murine hepat... HA TE344 5429 5507 85% 0.0 49.18 7124 POCEXE.1

RecMame: Full=Replicase polyprotein lak; Shorct=pplak; AltHame:... Bovine corom... HA 11132 5418 L5488 21% 0.0 49,28 7054 POCEWS.1
REecName: Full=Replicase polyprotein labk; Short=pplak; &ltName:... Murine hepat... HA 11142 5408 5487 84% 0.0 48,28 7176 POCeX9.1
REecName: Full=Replicase polyprotein labk; Short=pplak; &ltName:... Murine hepat... HA 11144 535¢e 5432  84% 0.0 48.72 T180 POCEY0.1
RecName: Full=Replicase polyprotein lab; Short=pplak; aAltName:... Human corona... HA 443240 5319 5400 83% 0.0 48,57 T152 POCEX3.1
RecName: Full=Replicase polyprotein lab; Short=pplak; aAltName:... Human corona... HA 443241 5317 53%6 83% 0.0 48,48 7132 POCeX4.1
RecName: Full=Replicase polyprotein lab; Short=pplak; aAltName:... Human corona... HA 443239 5312 5391 83% 0.0 48,49 7182 POCeX2.1
RecName: Full=Replicase polyprotein lab:; Short=pplabk; &ltName: . Bovine corom... HA 11133 5287 5355 B0% 0.0 48.91 TO059 POCEX0.1
EecHame: Full=Replicase polyprotein labk; Short=pplak; AltName:... Scotophilus HA 693559 4328 4398 T1% 0.0 46.40 6793 POCEWOD.1
RecName: Full=Replicase polyprotein lab; Short=pplabk; &ltName:... Porcine epid... HA 225032 4295 4383 T2% 0.0 46.48 6781 POCEY4.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... Human corona... HA 277544 4286 4370 73% 0.0 45.79 &72%9 POCEXS5.1
RecName: Full=Replicase polyprotein lab; Short=pplab; AltName:... Human corona... HA 11137 4258 4345 T72% 0.0 45.56 €758 POCEX1.1
Recllame: Full=Replicase polyprotein lak; Short=pplak; AltHame:... Porcine tram... HA 11151 4154 4286l T2% 0.0 45.60 €684 POCEYS.1
REecName: Full=Replicase polyprotein labk; Short=pplak; &ltName:... Feline infec... HA 33734 4173 4233 TO% 0.0 45.61 €709 QOBEVGES. 2
EecHame: Full=Replicase polyprotein lab; Short=pplak; LltHame: Avian infect... HA 11122 4133 4183 T1% 0.0 45,35 €629 POCEYL1l.1
RecHame: Full=Replicase polyvprotein lab; Shorc=pplak; AltHame: . Avian infect... HA 11127 4133 4190 T3% 0.0 45,31 €631 POCEY3.1
RecName: Full=Replicase polyprotein lab; Short=pplak; aAltName:... Avian infect... HA 1e0235 4131 4181 T1% 0.0 45,35 €629 POCEY2.1
RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Pipistrellus... HA 694008 2335 2335 62% 0.0 33.82 4481 POCETS5.1
RecHame: Full=Replicase polyprotein la; Short=ppla; AltName:... Rousettus ba... HA 694006 2288 2577 55% 0.0 40.41 4248 POCETE. 1
RecHame: Full=Replicase polyprotein la; Short=ppla; AltName:... Betacoronavi... NA 1263720 2184 2485 60% 0.0 37.74 4351 KONE38.1
RecHame: Full=Replicase polyprotein la; Short=ppla; AltName:... Bovine respi... HA 233264 1887 1561 44% 0.0 38.08 4383 POCETS.1
RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Bovine enter... HA 233262 1885 1958 44% 0.0 38.08 4383 POCETE.1

8 RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Human corona... HA 31631 1879 2031 46% 0.0 38.07 4383 POCEUT.1
49 Recllame: Full=Replicase polyprotein la; Short=ppla; LltName:... Bovine corom... HA 11133 1875 1942 43% 0.0 37.72 4383 POCEUL.1
S0 EecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Bovine coron... HA 11132 1873 1943 43% 0.0 37.82 4383 POCeU0Q.1
51 EecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Murine hepat... HA Te344 1860 1937 46% 0.0 37.67 44le POCeUD,. 1

2 RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Murine hepat... HA 11142 1850 1929 46% 0.0 37.80 4468 POCEVOD.1
%] RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Murine hepat... HA 11144 1843 1918 45% 0.0 37.32 4474 POCEV1.1
i RecName: Full=Replicase polyprotein la; Short=ppla; AltName:... Human corona... HA 443240 1810 1890 45% 0.0 36.95 4441 POCeU4.1
EE RecHame: Full=Replicase polyprotein la; Short=ppla; AltName:... Human corona... HA 443241 1808 18587 45% 0.0 37.03 4421 POCEUS.1
56 RecHame: Full=Replicase polyprotein la; Short=ppla; AltName:... Human corona... HA 443239 1803 1882 45% 0.0 37.02 4471 POCEU3. 1
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EecName: Full=Replicase polyprotein labk; Short=pplab; AltName:... Alphamesoniv... NA 15523985 52.0 52.0 7% 3e-04 22.56 5088 FBRLZ9.1

EecHame: Full=Probalkle RNHA helicase SDE3; EltName:... Arabidopsis ... thale cress 3702 49.3 49,3 4% 0.002 25.52 1002 QBGYDS .1
EecName: Full=ADP-ribose glycchydrolase AF 1521; AltName:... Archaeoglobu... HL 224325 43.1 43.1 2% 0.032 289.83 182 028751.2
Alignments:

>RecName: Full=Replicase polyprotein lab; Short=pplab; AltName: Full=0RFlab polyprotein; Contains: RecName: Full=Host translation inmhibitor nspl; hltName: Full=Leader
Contains: RecMame: Full=Non-structural protein 2; Short=nspZ; AltWName: Full=p&65 homolog; Contains: RecHame: Full=Papain-like protease nsp3; Short=FL-FRO; AltName: Ful
Contains: RecName: Full=Non-structural protein 4; Short=nsp4d; Contains: RecHame: Full=3C-like proteinase nspS5; Short=3CL-PRO; Short=3CLp; AltName: Full=Main protease;
Short=nsp5; AltName: Full=5ARS coronavirus main proteinase; Contains: RecName: Full=Non-structural protein &; Short=nspé&; Contains: RecHame: Full=Non-structural prote
protein 2; Short=nspf; Contains: RecHame: Full=WViral protein genome-linked nsp9; AltHame: Full=Non-structural protein 9; Short=nsp9; AltName: Full=RNA-capping enzyme
10; Short=nspld; AltName: Full=Growth factor-like peptide; Short=GFL; Contains: ReclName: Full=RNA-directed REMNA polymerase nspl2; Short=Pol; Short=RdRp; AltMName: Full=
Full=Helicase nspl3; Short=Hel; AltName: Full=Non-structural protein 13; Short=nspl3; Contains: RecName: Full=Guanine-NT7 methyltransferase nspl4; AltHName: Full=Non-st
exoribonuclease nspld; Short=ExoN; Contains: RecHame: Full=Uridylate-specific endoribonuclease nsplS; AltName: Full=NendolU; AltName: Full=Non-structural protein 15; 5
nsple; AltName: Full=Non-structural protein lé; Short=nsplé [Severe acute respiratory syndrome-related coronavirus)

Sequence ID: POCEX7.1 Length: 7073

Range 1: 1 to TOT3

Score:14775 bits (38346), Expect:0.0,
Method:Compositional matrix adjust.,
Tdentities:TO0T73/7073(100%), Positives:T0T73/7073(100%), Gap=:0/7073(0%)

Query 1 MESLVLGVHEKTHVOLSLEVLOVRDVLVRGFGDSVEEALSEAREHLENGICGLVELEKGYV &0
MESLVLGVHNEKTHVQLSLEVLOVRIVLVRGFGDSVEEALSEAREHLENGT CGLVELEKEGV

Sbjct 1 MESLVLGVHNEKTHVOLSLEVLOVRIVLVRGFGDSVEEALSEAREHLENGTCGLVELEEGY 60

Query 61 LPQLEQPYVFIKRSDALSTNHGHEVVELVAEMDGIQYGRSGITLGVLVPHVGETPFIAYRN 120

LPQLEQPYVFIKRSDALSTHHGHEVVE LVAEMDGIQYGREGITLGVLVPHVGETFIAYEN
Sbjct €1 LEQLEQPYVFIKRSDALSTHHGHEVVE LVAEMDGIQYGRSGITLGVLVPHVGETPIAYEN 120

Query 121 VLLRENGNEGAGGHSYGIDLESYDLGDELGTDPIEDYEQNWNTEHGSGALRELTRELNGG 180
VLLRENGNEGAGGHSYGIDLESYDLGDELGTDPIEDYEQNWNTEHGSGALRELTRELNGGE
Sbjct 121 VLLEENGNEGAGGHSYGIDLESYDLGDELGTDFIEDYEQCNWNTEHGSGALEELTRELNGG 180

Query 181 AVIREYVDNNFCGPDGYFPLDCIEDFLARAGESMCTLSEQLDYIESKRGVYCCRDHEHEIRAW 240
AVIRYVDNHNEFCGPDGYPLDCIEDFLARAGK SMCTLSEQLDY IESKRGVYCCRDHEHEIAW
Sbjct 181 AVIRYVDNNFCGPDGYPLDCIEDFLARAGESMCTLSEQLDYIESKRGVYCCRDHEHEIAW 240

Query 241 FTERSDESYEHQTFFEIKSARKFDTFEGECPEFVFPLNSEVEVIQPEVEEEKTEGFMGRI 300
FITERSDESYEHQTPFEIKSARKEF DT FEGECPEEVEPLNSEVEVIQPRVEREKTEGFMGRI
Sbjct 241 FTERSDKSYEHQTFFE IKSAKEFDTFEGECPEFVEFPLNSEVEVIQPFEVEEKEKTEGFMGEI 300

Query 301 RESVYPVASPOECHNNMHLSTLMECNHCDEVSWOTCDFLEATCEHCGTENLVIEGPTTCGYL. 360
RSVYPVASPOECHNMHELSTLMECNHCDEVSWOTCDFLEATCEHCGTENLVIEGPTTCGYL
Sbjct 301 ESVYPVASPOECHNMHLSTLMECHHCDEVSWOTCDFLEATCEHCGTENLVIEGPFTTCGYL 360

Query 361 PFTHAVVEMPCPACODPEIGPEHSVADYHNHSNIETRLEEGGRTRCFGGCVEFAYVGCYNER 420
PTHAVVEMPCPACODPEIGPEHSVADYHNHSNIETRLEKGGRTRCEFGGCVEAYVGCYNER
Sbijct 36l PTHAVVEMPCPACODPEIGPEHSVADYHNHSNIETRLEKGGRTRCEFGGCVEAYVGCYNER 420



Max @ Total Que Per. ACC
Description Scientific Mame . E

v - Score Score Cover value Ident  Len  Accession
w w - - w -

RecName: Full=Replicase polyprotein 1ab; Short=pp1ab; AltMame: Full=0RF1ab polyprotein; Contains: RecMame. .. Severe acute res... 14775 14775 100% 00 100.00% 7073 POCEXT.1

RecMame: Full=Replicaze polyprotein 1ab; Short=ppiab; AtName: Full=0RF1ab polyprotein; Contains: RecMame... Eat SARS CoV R... 14454 14454 100% 0.0 97 50% 7071 POCEWE.1

RecMame: Full=Replicaze polyprotein 1ab; Short=pplab; AtName: Full=0RF1ab polyprotein; Contains: RecMame... Eat SARES coron... 14296 14296 100% 0.0 95 86% 7067 POCEWZ2.1

Rechame: Full=Replicase polyprotein 1ab; Shor=pplab; AliName: Full=CRF1ab polyprotein; Contains: Rechame... Bat CoV 279/2005 14230 14230 100% 0.0 95 51% 7079 POCEWVIA

RecMame: Full=Replicase polyprotein 1ab; Shor=pplab; AllName: Full=0RF1ab polyprotein; Contains: RecName. .. Severe acuie res .. 12939 12938 100% 0.0 86.19% 7086 PODTD1.A

RecMame: Full=Replicase polyprotein 1ab; Shori=pplab; AliName: Full=0RF1ab polyprotein; Contains: RecMame. .. Rousettus bat co. ] 6106 6395 J97% 0.0 2. 41% 6930 POCEWSA

RecMame: Full=Replicase polyprotein 1ab; Sheri=pplab; AliName: Full=0RF1ab polyprotein; Contains: RecMame. .. Belacoronavirus . ] 5980 6287 J98% 0.0 4962% 7078 KONTCT.

RecMame: Full=Replicase polyprotein 1ab; Sheri=pplab_AliName: Full=0RF1ab polyprotein; Contains: RecMame .. Bovine respirator. § 5451 5525 J81% 0.0 49 5% 7094 POCEWS.A
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Max @ Total Que Per. ACC
Description Scientific Mame . E

v - Score Score Cover value Ident  Len  Accession
w w - - w -

RecName: Full=Replicase polyprotein 1ab; Short=pp1ab; AltMame: Full=0RF1ab polyprotein; Contains: RecMame. .. Severe acute res... 14775 14775 100% 00 100.00% 7073 POCEXT.1

RecMame: Full=Replicaze polyprotein 1ab; Short=ppiab; AtName: Full=0RF1ab polyprotein; Contains: RecMame... Eat SARS CoV R... 14454 14454 100% 0.0 97 50% 7071 POCEWE.1

RecMame: Full=Replicaze polyprotein 1ab; Short=pplab; AtName: Full=0RF1ab polyprotein; Contains: RecMame... Eat SARES coron... 14296 14296 100% 0.0 95 86% 7067 POCEWZ2.1

Rechame: Full=Replicase polyprotein 1ab; Shor=pplab; AliName: Full=CRF1ab polyprotein; Contains: Rechame... Bat CoV 279/2005 14230 14230 100% 0.0 95 51% 7079 POCEWVIA

RecMame: Full=Replicase polyprotein 1ab; Shor=pplab; AllName: Full=0RF1ab polyprotein; Contains: RecName. .. Severe acuie res .. 12939 12938 100% 0.0 86.19% 7086 PODTD1.A

RecMame: Full=Replicase polyprotein 1ab; Shori=pplab; AliName: Full=0RF1ab polyprotein; Contains: RecMame. .. Rousettus bat co. ] 6106 6395 J97% 0.0 2. 41% 6930 POCEWSA

RecMame: Full=Replicase polyprotein 1ab; Sheri=pplab; AliName: Full=0RF1ab polyprotein; Contains: RecMame. .. Belacoronavirus . ] 5980 6287 J98% 0.0 4962% 7078 KONTCT.

RecMame: Full=Replicase polyprotein 1ab; Sheri=pplab_AliName: Full=0RF1ab polyprotein; Contains: RecMame .. Bovine respirator. § 5451 5525 J81% 0.0 49 5% 7094 POCEWS.A

BLAST MOXXeT HaUTU HECKOJIbKO TOKasbHbIX BblpaBHUBaHUA!
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Tabnuua Haxoaok BLAST

Max Score: cambii 601bLLIOW U3 BECOB (B BUTax) BblpaBHUBAHWUI
3anpoca Cc JaHHOW HaxoaKoun

Total Score: cyMMapHbIN Bec (B b1UTax) BCex BblpaBHMBAHWUI 3arpoca C
NAaHHOW HaXo4KOoW

Query cover: MPOoLEHT AJIMHbI 3anpoca, NMOKPbITbI BblpaBHUBAHNAMM

E Value: B Tabnuue Haxoaok aTo E-value, nogcyntaHHoe no ocobon
dopMyJie Ha OCHOBE BCEX BblpaBHMBAHMI 3anpoca C AaHHOW HaXO4KOW

Per. Ident: npoueHT naeHTNYHbIX BYKB B y4llem (no Becy) us
BblpaBHMBAHUWM 3anpoca ¢ aHHOW Haxo4KoW



Standalone BLAST

BLAST MOXHO yCTaHOBUTb Ha CBOEM KOMMbKOTEPE
(a Ha kodomo OH yXe yCTaHOBJEH)

[MpennonoxXum, BaMm HY>XHO HaTK romMonorn 6enka, Yba nocnenoBaTenibHOCTbL — B panne
myprot.fasta, B npoteome, cogepxauwiemMmcs B panne proteom.fasta (Bcé B fasta-popmarTe,
BLAST gpyrnx He noHMMaeT).

[TpuOEeTcsa cHavana npouHaeKcnpoBaTh Baw 6aHK nporpammon makeblastdb, nogas en Ha
BX0A4 NpoTeoM (untanTte makeblastdb -help)

9Ta nporpamMma co3[acT HeCKobKo $hannos, HEO6XOAUMBIX N5 MOUCKa, B TOM Yucne 1ot
caMblil MHOEKC ssikopen (cpasy Ans Bcex JonyCTUMbIX ANIUH CNOB)

[Tocne aToro MoXXHO UckaTb NporpamMmon blastp, ykasae er uMsa ¢anna ¢ 3anpocoMm u
Ha3BaHMe NPONHOEKCUPOBAHHOIo 6aHka
(untanTe blastp -help, Hy>Hble onuunn: -query, -db, -out)



Standalone BLAST

BrnpoyeM, MOXHO ncnonbzoBaTtb BLAST 1 gna obbl4HOro nNokKanbHOro BbipaBHUBAHUA
OBYX nocnepoBaTesibHOCTeEW, 6e30 BCAKON MHAOEKCALLNN:

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

Ho nmenTe B BUAy, YTo BLAST 1 B TaKOM BapunaHTe He rapaHTupyeT onTuManbHOro
BblpaBHMBAHNSA (3TO 3BPUCTUYECKUIN anropnTM)! 3aTo MOXHO ObICTPO BbIPOBHATbL
OYeHb AJIMHHbIE NOCNenoBaTeNbHOCTN (KOMaHae water MOXeT He XBaTUTb NaMATU) U
NONYy4YnUTb HE O4HO, @ MHOI0O TOKaslbHbIX BblpaBHUBaAHUN.

(Ha camom pgene B aToM BapunaHTe BLAST «Ha xoay» MHOEKCUPYET BTOPYHO
nocnenoBaTesIbHOCTb)



BLAST: BapuaHTbl popmMaTa BbIXOOQHOIO
danna

—outfmt <String>
alignment view options:

0

o J o O dbdx W N

el el e
oYUl W N O W
I

=
(00]

Pairwise,

= Query-anchored showing identities,

Query-anchored no identities,

= Flat query-anchored showing identities,

Flat query-anchored no identities,
BLAST XML,

Tabular,

Tabular with comment lines,
Segalign (Text ASN.1),

Seqgalign (Binary ASN.1),
Comma-separated values,

BLAST archive (ASN.1),

Segalign (JSON), 0-4 — 4yTOObI CMOTpPETL rNasammu
Multiple-file BLAST JSON, 5-12 — 4yTOb6bI NAapCUTL NPorpamMmMamu.
Multiple-file BLAST XMLz, 6, 7 1 10 MOXXHO MMMNOPTUPOBATL B 3IEKTPOHHbIE

Single-file BLAST XMLZ2Z,
Organism Report
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Cnacun6o 3a BHUMaHue!
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