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Basic Shell Commands
S e

$ cd 2023123456 HyunWoo
$ mkdir sessionl@
$ cd sessionl@




Unix commands
e

$ 1n -s /home/biguser/tutor/sessionl@/tax.txt .
$ 1n -s /home/biguser/tutor/sessionl@/mito.fa .

$ less tax.txt

1 root other sequences

Z Bacteria eubacteria Bacteria

(3 Azorhizobium Bacteria; Protecbacteria; Alphaprotecbacteria; Bhizobiales; Xanthobacteraceae

7 Azorhizobium caulincdans Bacteria; Protecbacteria; ARlphaprotecbkbacteria; Rhizcbizles; Xanthobacteraceae; Azorhizcbium

=] Buchnera aphidicola Bacteria; Protecbacteria; Gammaprotecbacteria; Entercbacterizles; Entercbacteriaceae; Buchnera

10 Cellvibric Bacteria; Protecbacteria; Gammaprotecbacteria; Pseudomonadales; Pseudomonadaceae

11 Cellvibric gilvus Bacteria; Protecbacteria; Gammaprotecbacteria; Pseudomonadales; Pseudomeonadaceae; Cellvibric

1z Dictyoglomas Bacteria; Dictyocglomi; Dictyoglomales; Dictyoglomaceae

14 Dictyoglomus thermophilum Bacteria; Dictyoglomi; Dictyoglomales; Dictyoglomaceae; Dictyoglomus

1&g HMethylophilus Bacteria; Protecbacteria; Betaprotecbacteriz; Methylophilales; Methylophilaceaze

17 HMethylophilus methylotrophus Bacteria; Protecbacteria; Betaprotecbacteria; Methylophilales; Methylophilaceae; Methylophilus
15 Lelobacter Bacteria; Protecbacteria; Deltaprotecbacteria; Desulfuromonadales; Pelcockbacteraceze

135 Pelobacter carbinolicus Bacteria; Protecbacteria; Deltaprotecbacteria; Desulfuromonadales; Pelobacteraceae; Pelobacter

Z0 Phenylobacterium Bacteria; Protecbacterias; Rlphaprotecbacteria; Caulcbactersles; Caulocbacteraceae

21 Phenylobacterium immobile Bacteria; Protecbacteria; Alphaprotechbacteria; Caulobacterzales; Caulcbacteraceae; Phenylobacterium
22 Shewanella Bacteria; Protecbacteria; Gammaprotecbacteria; Alteromonadales; Shewanellaceze

zZ3 Shewanella colwelliana Bacteria; Protecbacteria; Gammaprotecbhacteriz; Rltercmonadales; Shewanellaceze; Shewznella

z4 Shewanellz putrefaciens Bacteriz; Protechacteriz; Gammaprotechacteriz; Rlteromonzdzles; Shewznellaceze; Shewznella

Z5 Shewznellz hanedzi Bacteriz; Protechacteriz; Gammaprotechacteriz; Rlteromonzdzles; Shewznellaceze; Shewznella

27 halophilic eubacterium NRCC 41227 Bacteria




Unix commands

$ less mito.fa

>Dasyurus_hallucatus

GOCTTA-CTGTITARTTITITATTARRCCTACACATCCRACT
TICCECARTCCRAGTGAGT-ACGCCCTTTTARCT-TGICTA
————— GRAGCATRRRGERGCTGETATCAGECACACT-CGAT
TEAGCAGCCCATGRCACCTIETCCARCCACR-CCCCCRACE
GEITACAGCACTGRCTARCATTGAGCTATARRCCGRARCTT
TEA-CTRARATTATRATARRC--RARGEETIGETARRTCTICE
TGECCAGCCACCECEETCATACGATTAACCCARATTARCRAR
AR R CEECETARRGEETGTTTARGCAT-—-ARACCTTEC
AA-TARRCTTARRGCTCRRCTACGCTGTARTACGCCACRG
TIGATATTARARTRACGCARCTTACCGTGACTITATTIARC——
GUTEARGRCACTARARCTARGETACARRRACTEEEATTAGRR
ACCCCRCTATGCTTAGTCGTARACCTAGGTARTTRARL-TA
ACRRRRTTACTCGCCAGRGRACTACTAGCTACTGCTTARR
ACTCARRGEACTTIGECCETGCCCTAGACCCTCCTRAGRGER
GOCTGITCTATRATCEATARACCCCGATAGRACCTCACCCC
TCCTCECTC-ARCAGTCTATATACCEGCCATCEGTCAGCTCR
CCCCARTAGEECTTARRRGTGAGCARAR-TCATCRARC-C
ATRRR R R CCTTRAGETCARGETCTAGCATATCECACGEEECRA
GIGATGEECTACATTITICTATACTAGRRCEAT——ARCEEAT
TEICTACTGRAART ————RRRGACATGARGEAGEATTTART
AGTARRTTARGRATAGRAGRGCTTARATTGARATAGECRATR

*Phascogale_tapoatafa

GCCTTA-CTIGTTRARTTTITTATTAGACCTACRCEATGCARET
TTCCECTACCCRAGTEAGT-ATEGCCCTITTAGCT-TICTTIA
————— GACTATAR R CGEACTAGETATCAGECACRACTICTET
GARCTAGCCCATGRACACCTAGTTTRACCACA-CCOCCCACE
GECTRACACCAGTGACTRAACATTEACCTATARACEARACTT
TEA-CTARRTCATRAATRAR R ———RARACEETTEETARATTITICE
TECCAGCCACCECEETCATACGATTAACCCEARTTRARCR
AR CEECETAR R CTETETTTARCCARTRARACRRATTTTCD
AR TR CETTAR R CATCARCTRRACCTETARTACCECTCAGE
TTEATEITARR R TRCECARCTTRACETGACTTTACCCCCT -
GCTGAACGRCATTARACCTARCGETACRRRCTEECATTAGLE
ACCCCACTATECTTAGCCETARACCEAGETACTTATA-TA
ACRRGACTATCCOGCCAGAGRARCTACCAGCCACTECTTARR
ACTCRARRCEACTTZECEETECCCTAGACCCTCCTAGAGER
GCCTETICTGTARTCEATAR R CCCOEATATACCTCACCTC
TCCTEECT——ETCAGTCTATATACCECCATCETCAGCTCA
CCCCRATRACEETACAR R ACTERACCRARCGA-TCATEARAC-C
ATRR R A CTTAGETCAAGETCTACCATAT AR AGEERA
GIARTEEECTACATITICTATATTACGRARCEAT-—RACEERET




Unix commands
e

$ cat tax.txt
$ cat mito.fa

## Ofell Ao = X2 HASHK|= O K. The oA L CH
$ cat tax.txt mito.fa > taxmito.txt

*cat = concatenate
*cat filel file2 fil3 .. > merged_file




Unix commands
e

$ grep --help

[biguseri@biglab-master sessionl0]$ grep —--help

Usage: grep [OPTION] ... PATTERN [FILE]...

Search for PATTEEN in each FILE or standard input.
EATTEERN is, by default, a basic regular expression (BRE) .
Example: grep -1 "hello world' menu_-h main_c

Begexp selection and interpretation:

-E, ——extended-regexp EATTEBN is an extended regular expression (ERE)

-F, ——-fixed-strings EATTEEBN is a set of newline-separated fixed strings
-=, --basic-regexp BATTERM is & basic regular expression (BRE)

-B, —--perl-regexp BATTEEN is a Perl regular expression

-8, —-regexp=PATTERN use PBATTERN for matching

—-£, ——-£file=FILE obtain BATTEEN from FILE

-i, —--ignore-case ignore case distinctions

-W, ——wWword-regexp force PATTEEN to match only whole words

-x, —-line-regexp force PATTERN to match only whole lines

-z, —-null-data a data line ends in 0 byte, not newline




Unix commands
e

$ grep --help

- —c : WHEO &7
- —i : HIDAl CHA

http:/imww.incodom.kr/Linux/ &35/ grep



Unix commands
e

$ grep -e “>” mito.fa
##-e, --regexp=PATTERN, use PATTERN for matching

[biguser@biglab-master sessionld]s grep —e "*" mito.fa
*Dasyurus_hallucatus

»Phaacogale tapoatafa

>Sminthopsis_crassicaudata

*Myrmecobius_fasciatus

*Thylacinus_eynocephalus

>Isoodon macrourus

>Echymipera rufescens asustralis
*Monocdelphis_domestica
>Trichosurus_vulpecula
»Phalanger interpositus
>Vombatus_ursinus

*Macropus robustus

$ grep -c “>” mito.fa
## -c, --count, print only a count of matching lines per
FILE

[Biguserf@biglab-master sessionl0]$% grep —-c ">" mito.fa
1&




Unix commands
e

$ cut --help

[bigusez@biglab—master sessicnl0]$ cut --help
Ussge: cut OPTION... [FILE]...
Print selected parts of lines from each FILE to standazd cutput.

Mandatory arguments to long options are mandatory for short options too.

-b, --bytes=LIST select cnly these bytes

-=, —-characters=LIST select only these charactezs

-d, —-delimiter=DELIM use DELIM instead of TAB for field delimiter

-£, —-£ields=LIST select only these fislds; also print any line
that ontains no delimiter char: ter, unless

the —s cpticn is specified

-n with -b: don't split multibyte characters
——complement orplement the set of selected bytes, characters
or fields
-s, —-only-delimited do not print lines not containing delimiters
- —delimiter=STRING use STRING as the ocutput delimiter
the default is to use the input delimiter
—-help display this help and exit
—-wversion wersion i tion and exit
Use one, and only one of -b, -c or -£. Each LIST is made up of cone
range, or many ranges separated by commss. Selected input is written

in the same order that it is zead, and is written exactly cnce.
Zach range is cme of:

" N'th byte, character or field, counted from 1
H- from N'th byte, character or field, to end of line
H-M from N'th to M'th (included) byte, character or field
-M from first to M'th (included) byte, charzcter or field
With no FILE, or when FILE is -, read standard input.

Report cut bugs to bug-coreutils@gnu.org
GNU coreutils home page: <http://www.gnu.ocrg/scftware/coreutils/>
Ceneral help using GNU scftware: <http://www.gnu.corg/gethelp/>

For complete do tion, run: info coreutils 'cut invocation'




Unix commands
e

$ cut -f 1-4 tax.txt
##-f, --fields=LIST select only these fields

1 ro 1 root other sequences

Z Ba Z Bacteria eubacteria Bacteria

1 Az 13 Azorhizobium Bacteria; Protecbacteria; Alphaprotecbacteria; Rhizobizles; Xanthobacteraceas

T Az 7 Azorhizobium caulinndans Bacteria; Protecbacteria; Alphaprotecbacteria; Bhizobizles; Xanthobacteraceae; Azorhizobium
9 Bu k] Buchnera aphidicola Bacteria; Protecbacteria; Gammeprotecbacteria; Entercbacterizles; Entercbacteriaceae; Buchnera

10 C 10 Cellvibrio Bacteria; Protecbacteria; Gammaprotecbacteria; Pseudomonadales; Pseudomonadacesze

11 C 11 Cellvibrio gilvus Bacteriz; Protecbacteria; Gammaprotechbacteriz; Pseudomonadales; Pssudomonadaceze; Cellvibrio

13 D 13 Dictyoglomus Bacteria; Dictyoglomi; Dictyoglomales; Dictyoglomaceae

14 D 14 Dictyoglomus thermophilum Bacteria; Dictyoglomi; Dictyoglomales; Dictyoglomaceae; Dictyoglomus

la M lg Methylophilus Bacteria; Protecbacteria; Betaprotecbacteria; Methylophilales; Methylophilaceze

17 M 17 Methylophilus methylotrophus Bacteria; Protecbacteria; Betaprotecbacteria; Methylophilales; Methylophilaceze; Methylophilus
18 E 18 Pelobacter Bacteria; Protecbacteria; Deltaprotecbacteria; Desulfuromonadales; Pelobacteraceae

15 E 15 Pelobacter carbinolicus Bacteriz; Protecbacteria; Deltaprotechbacteriz; Desulfuromonadales; Pelobacterzceae; Pelobacter

20 E 0 Phenylobacterium Bacteriz; Protecbacteria; Llphaprotecbacteria; Caulobacterzles; Czulobacteraceae




PSI-BLAST workflow
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Get sequence from UniProt
.,

= Input: ABL1 (ABL1_HUMAN) — SH domain ~ “ABL1_HUMAN”
and press search

¥ e
UmPro.t.,- BLAST Align Peptide search 1D mapping SPARQL Release 2023 04 | Statistics & & &




Get sequence from UniProt
.,

» Input: ABL1 (ABL1_HUMAN) — SH domain

Peptide search D mapping SPARQL ABL1_HUMAN

Status

UniProtKB 125 results

& Reviewed (Swiss-Prot)
(105)

& Download View: Cards O Table ® £ Customize columns ¢ Share +
Unreviewed (TEEMBL) (20)
Entry Entry Name +  Protein Names Gene Names Organism « Length «
Popular organisms ( m % ABLIHUMAN  Tyrosine-protein kinase ABL1[..] ABL1, ABL, JTK7 Homo sapiens 1,130 AA
Human (120) (Human)
Mouse (3) (] Q8TDN4 & CABLI_HUMAN CDKS and ABL1 enzyme substrate 1[..] CABLES1, CABLES Homo sapiens 633 AA
(Human)
Taxonomy
P78524 % DEN2B_HUMAN DENN domain-containing protein 2B[. DENND2B, HTS1, ST5 Homo sapiens 1,137 AA
Filter by taxonomy (Human)
Group by ) Q13671 & RINTHUMAN  Ras and Rab interactor 1(..) RIN1 Homo sapiens 783 AA
(Human)

Taxonomy

Keywords ) QOUPY6 & WASF3_HUMAN Actin-binding protein WASF3[..] WASF3, KIAA0900, SCAR3, WAVE3 Homo sapiens 502 AA
.



Get sequence from UniProt

[Function % P00519 - ABL1_HUMAN
Names & Taxonomy Protein’ | Tyrosine-protein kinase ABL1 Amino acids | 1130 (go to sequence)
. Gene' | ABL1 Protein existence’ | Evidence at protein level
Subeellular Location
Status’ | 8 UniProtkB reviewed (Swiss-Prot) Annotation scare’ | ()

Disease & Variants )
Organism' | Homo sapiens (Human)

PTM/Pracessing
Expression Entry  Voriant viewer  Feature viewer  Publications  External links  History
Interaction i ) )

BLAST Align & Download @ Add & Community curation (1) Add a publication Entry feedback
Structure

Non-receptor tyrosine-protein kinase that plays a role in many key processes linked to cell growth and survival such as cytoskeleton remedeling in response to extracellular stimuli, cell
matility and adhesion, receptor endogytosis, autephagy. DNA damage response and apoptosis. Coordinates actin remedeling through tyrosine phosphorylation of proteins controlling

Similar Proteins cytoskeleton dynamics like WASF3 (involved in branch formation); ANXA1 (involved in membrane anchoring); DBN1, DBNL, CTTN, RAPH1 and ENAH (involved in signaling); or MAPT and PXN
(evi binding proteins). Phosphory of WASF3 is critical for the stimulation of lamellipodia formation and cell migration. Involved in the requlation of cell adhesion and motility
through phosphorylation of key requlators of these processes such as BCAR1, CRK, CRKL, DOK1, EFS or NEDDY (PubMed:22810897).

Family & Domains'

Features
Showing features for region, domain’, matif, compositional bias,

a & & 1 a
i 23 &= = = = = Lo
- . -
TYPE 1D POSITION(S) DESCRIPTION -
-~ Select v
b Region 160 AP C @ Add
» Domain 81121 SH3 [ EROSITE-romule Anvatation @ add
P Domain 227 SH2 (W smosiTe oroaus Anmatation BLAST Add
» Domain 242433 Prorein kinase [N PRGSTE-Sasle AAnotmon TeART 8 add
b Mot 381408 Kinase activation locp BAST @ Add
* Region 518-996 Discrdered [ Aummaik nottn BLAST b Add
P Compesitional biss 533-549 Basic and acidic residues |7 autmane amnotaon| BLAST  d Add
¥ Comendtinnal hise 9. Racie ol arirle msichume. W GAma BAST @ Add -



Get sequence from UniProt
I S

Click!

BLAST g BAST

https://blast.ncbi.nlm.nih.gov/Blast.cgi ~

Find a protein sequence to run BLAST sequence similarity search by UniProt ID (e.g. PO5067 or A4 HUMAN or UPI0000000001). = -
o l BLAST: Basic Local Alignment Search Tooll

2 2023'd 82 24 - Establish taxonomy for uncultured or environmental sequences. The Basic

OR CO py th e text Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences. ...

Enter one or more sequences (5 max). You may also load from a text filel .
Protein BLAST

QuickBLASTP is an accelerated version of BLASTP that is ver...

>sp|PO@S19|ABL1_HUMAN|127-217 Tyrosine-protein kinase ABL1 0S=Homo 9606 GN=ABL1 PE=1 SV=4

[SSESRFNTLA ELVHHHSTVA DGLITTLHYP

Nucleotide BLAST
Nucleotide BLAST - BLAST: Basic Local Alignment Search Tool

BLAST Algorithm Help
BLAST Algorithm Help - BLAST: Basic Local Alignment Searc...

Blastx
Blastx - BLAST: Basic Local Alignment Search Tool

Your input contains 1 sequence Primer—BLAST Help
Primer-BLAST was developed at NCBI to help users make pri..

Global Alignment

Local alignments algorithms (such as BLAST) are most often ...

blast.ncbi.nlim.nih.gove| 4 Z0tRt 27



PSI-BLAST

m National Library of Medicine e

BLAST® Home RecentResults Saved Strategies Help

&2 Check out the ClusteredNR database on BLAST+

Basic Local Alignment Search Tool

BLAST finds regions of simiarity botween biological sequences. The
program compares nucieotide of proten sequences to sequence
databases and calculates the statistical significance Leam more

BLAST Quick Start guides!
Need some help getiing started with BLAST?

Thu, 22 Jun 2023 Bl More BLAST news

Web BLAST

BLAST Genomes

Human Wouse Rat Wicrobes.

2. Check PSI-BLAST
3. Run BLAST

1. Paste the copied
sequence of SH2

oL 5

Enter Query Sequence
Enter accession numberts), gifs), or FAS TA sequenceis) € crer Cuery strange ©
5 PUOSISABLI UMANTZZ 217 Tyosie o knaso ABLT O5=Hors | ————
sapiens OX+9606 GN=ABL1 PE1 SWad. -

AEVLLS LR YEGRVYHYRI
NTASDGILYY Y —
| SSESRFNTLA ELVHHHSTVA DGLITTLHYP A
Oruploadfie | [mg o | es md ot ]
e [ SpIPODS13|ABLT_HUMAN[127-217 Tyrosine-protem.
Entor a dosciptiva il foryous BLAST saarch @

() g o on more sequences @

Choose Search Set
—— | @ p— ™ oo Q

For more info ses What s clustered n?
compare ] Select o compare standard and expermental database @
‘Standard
Database [ Womredundant prolein v e
Srganiam [ ) exctucte

Entsr aeganisem common nams. binomial, ortax i Only 20 109 1 wil bs shown @

Exclude () Mosis poance) ) Mon-requnaant Rerseq proteins vy [ Uncutursaienviranmental samgle sequances
optosa

Program Selection
Algorithm O Quick BLASTP (Acceleraled proten-peolein BLAST)

| ©) psi8LAST (Positon Specic iecated BLAST )

' PHIBLAST (Pllem Hil INAiated BLAST)

©) DELTA/BLAST (Doman EMhancea Lodkup Time Acceiersied BLAST)
Choose 8 BLAST ot ©

m Search database nr using PSI-BLAST (Position-Specific lterated BLAST)

Shasw resuln in & e window




PSI-BLAST

Job Title: sp|POOS18|ABL1_HUMAN|127-217 Tyrosine-protein... Filter Results
RID KYTOZIDS01G Sssrn sapoes on 1031 16 100 Download All v N
Program PSIBLAST teration 1 Citation Organism_an (o0 20 ¥ sgpear | exciute
— . . 3, taxid or group name |
Query ID iclQuery_85319
Deseription spIPOOSTSIABLT_HUMAN[127-217 Tyrosine-protein kina: Percent Identity E value Query Coverage
Molecule type  amino acid o [ B
Query Length 91 PSIBLASTincl.
Othar reports  Distance e of resuts. Muliple slgoment MSAvewer @ | threshold

oo ] =]

Run PSi-Blast iteration 2

Number of sequences | 500

| Compare these results a

e

Agpeants Taseony

inst the new Clustered nr database & by

U Graphic Summary  Alignments  Taxonomy

Download ~

Selectcolumns - Show

500 ssquances seiscies

GenPeol Graghics Distance tee ofesulls  Mulbple algnment MSA Viewer

Sequences with E-value BETTER than threshold
select all 300 soqvences seiectod PSL-BLAST iteration 1
B wect| usen
s =gl e e B e B R P
wax o
Coain bomnues 5 185 0% 2658 100008 12 MO A
£ Coain i Tomioe crien knase 5L biomo ssoens] Momnsgees 85 185 0% BeSH 10000% 121 SGOE
Ghain, C-AEL TYRCSINE KINASE Sk Homasees B4 184 0% GeSE 000N 109 1A A
Chain A, Tyfogne-crobein kinase ABL1 Moo aciens) Homo sokes 184 184 100.00% ama s
[ Chiain A ABL TYROSINE KNASE oo sackes] bomusmess s 18 10000% 163 248 &
B Brso-ancogRne 1 non ececaar SAng AGe s michaneis Lasmonn 65 185 W0 257 10000% 18 AURIRMAL
D borsbil o33 chimen reta oo sgciers] Homasaess 87 T 0% ZeST T0000% 235 CAMGIOOD
3 msine srsain siass AL L ol ) Colbalve 85 86 0% 3eST 100008
bor-shi1 §14a crimari protai [Hema §agien] Homasagees 185 185 0% 5657 100.00%
bor:abi1 91382 chmenc oot 1om sscens) bomasmes 8 8 0% SesT 10000%

] e o @ @@ D0-m @000 Wem0 | @

S smmances comeer

detectnd, clich

DvRothelcal peoten K542 01105; nacus! Caotaticus
hrgsine-uratein biase ALY soem X) (Rheothesus roxelany) wimecy 191
PREDICTED froaine-otaten kinase ABL 1 Mot X2 [Hucesos fingceros stvesiny 0
Dmgins-atclen knase ADLY motoom X2 1S ameacany) "
fiosine-urcten Mneze ALY ofem X4 (Gokoars favenaroe 0
hzoaine:oroten kevpse ABLY sofeem X1 (Acoma russatus) A 01
PREQICTED. fioaine:alain Ninaas ABL Bofonn XA |Cariao crstai] Calamagil 191
Ivnathetcal croten HOM ! Zosarster 191
Lonstua 0

hrasing: 0t kst ABLL b X2 1 Tastiowoa g 191
Drasing:oreten kvase ABLY oferm X2 (S bobviensis botersis] Sunioboive 191
sl nase ALY sofoem X2 (HuDaes okt tiobteena . 191
gt 1 Pun voseonall Diolegeanes 191

Run PSI-BLAST lteration 2 with max number of sequences 500 ‘ m

191
191
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"
"
9
10t
10
0
191
10t
191
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"
oo
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128 XP 00894111
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PSI-BLAST

I ooy somens oy

Download Selectcolumns © Show | 500V | @

300 sequences seected sequences newly added this teration @ GenPep! Grmhics  Distance tree of resuls  Mulble algoment MSA Viewer

Sequences with E-value BETTER than threshold

select all 500 sequences seiected  Skip 10 the fitst new sequense PSI-BLAST iteration 2
Seect Lsed

f— et ettt L [OOSR
blast pSSM
rosne-teoten knsse AL 1 ” 10 187 100% Ses5 1000% 30 254 1 °
PRI re—— 187 17 100m ©
sosine-aeolein Nsse ABLY solorn X2 [Ciaciss mcur] 91 191 100% °
PREDICTED frosne-orotein knzso Af 19w 0% ©
19 189 100% )
] 1 sioloqm X2 1L sososteus ocudatus 91 0 100 °
(@ Terosine-oroein knsse ABL 1 farimainys croces WU 0% 2055 0000% 42 KAERZESGS ! )
@ ChanA Tviesne sroten kinass ABL1 (Home sapens) 188 188 100% 2055 10000% 448 BSSN A °
Chain A Prefo-aocoosne hiosne-ercien kinaze ABLY (18 ISOFORMI (Hona saniens]  Homessmens 189 195 100% 2055 10000% 495 2600 4 [
Chain & Tymeine ot kinzse ABLY Home s30iens] e 189 109 100% °
rosine ool inase AL S X1 MG G| hamsoss 191 91 100% 1 °
@ Drsmeica croten LOENG 00153090 Ruaciluga centaso) Leigadens 187 197 100% °
PREDICTED rosne proten kevsse ABS 1 soform X1 [Lensosteus ool Lspsoeso 190 WO 100% °
rosine grotein knase ASL1 oform X3 [Lagenamyncr Lgsomync . 189 189 100% 1 )
DyRaetca) oeotmin GHT00 005314 IMarmota monax! Marmola monas 184 184 100% ]
Coain &, Pro inase ABL Y IMus muscutus) A mucas 188 188 100% eSS 10000% 495 10PKA °

@ e ALY ioform X2 (Conhokchiovs intestinal Cavbochi 195 195 100% deSs 10000% 1071 XP OS7arssl (@ )
PREDICTE: s AR 1 (0 s Copumen . 182 192 100% °
4 g 156 ABL1-449 Gotorm X3 [Mastacembalus amas 189 189 100% 4e55 10000% 561 XP (261530741 °

PREDICTED Diiogocamous comes) Mococamps 196 194 100% 455 10000% 1085 XP 0197235511 )
Neogins-troten knase ARL 1 Sotorm XA 1Sy0a0athes 8] oumatues 189 19 100% eSS 10000% 53 XP OVRMNY ©

Job title; sp|P00519[127-217

RID GIGD7TGRO1S (Expires on 05-04 10:34 am)
Query ID Icl[Query_339575
Description sp|P00519]127-217
Molecule type  amino acld
Query Length 91

Database Name nr
dundant GenBank CDS.

Program BLASTP 2.6.1+ & Citation

t+PIR+PRF excluding

samples from WGS profects

@ No new sequences were found above the 0.005 threshold [




Data download
S e

HOME | SEARCH | BROWSE || HELP | ABOUT

Pfam 35.0 (November 2021, 19632 entries)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). More...

QUICK LINKS ¥YOU CAN FIND DATA IN PFAM IN VARIOUS WAYS...
SEQUENCE SEARCH Analyze your protein sequence for Pfam matches
VIEW A PFAM ENTRY View Pfam annotation and alignments
VIEW A CLAN See groups of related entries
VIEW A SEQUENCE Look at the domain organisation of a protein sequence
VIEW A STRUCTURE Find the domains on a PDB structure

KEYWORD SEARCH Query Pfam by keywords

JUMP TO  (Fterany sseession oriD ]@m

Enter any type of accession or ID to jump to the page for a Pfam entry or
clan, UniProt sequence, PDB structure, etc.

Or view the help pages for more information



ftp://ftp.ebi.ac.uk/pub/databases/Pfam/releases/Pfam32.0/

Data download

EE s
Index of /pub/databases/Pfam

Index of /pub/databases/Pfam/current_release

Name Last modified Size Description

Name Last modified  Size Description
i 4 Parent Directory -
a Parent Directory - W3 Pam-A.clans tsv.gz 2023-09-12 1330 377K
AntiFam/ 2021-09-01 14:43 - ) Pfam-A dead.gz 2023-09-12 1330 24K
9 W Pfam-A fasta gz 2023-09-12 1331 486G
[CJ RoseTTAfold aln/2021-11-11 15:16 - ¥ Bfem-A fullgz 20230912 1332 18G
. ) Pam-A fulluniprot.gz 2023-09-12 1336 336G
) Tools 2017-03-08 0916 W Pfam-A hmm datgz 2023-09-12 1336 540K
[Xchent releace] il . > ) Pfam-Ahmm ~~ M3 08 13 13:36 286M
i Plam-Aregic O A B4 23 271 136 3.5G
(2 mappings/ 2023-10-25 03:00 - W Pfam-Aregic B 4 Hojx B2 €| 137 966G
20 papers/ 2021-04-01 13:25 - EP'EW'A P15 [ inprivate HOIM B2 €7 538 1.2G
Plam-Arp35 oo 138 406
D releases 2023-09-14 11:22 - 3t Plam-A 155, 0 = o wois g2 2l 5o 82
, [SELERES I
Y um/ 2013-05-22 06:25 - e Plam-rp7S 10 136
W4 Pfam-Aseed | e 3 =AF 340 144M
W h Pfam-B.t B , 41256
4 Pfam-C. 541 178K
W4 Pfamyersion @ =% k41 115
W active site.dz o #A k41 12K
(23 database files, — 1] -
) diffgz 2023-09-12 13:41 250K
[ mds checksums 2023-09-12 1341 14K
¥ pdbmap.gz 2023-09-12 1341 49M
¥ pfamseq,gz 2023-09-12 1343 196G
3 proteomes/ 2023-09-12 1454 -
relnotes txt 2023-09-12 1343 25K
0 swisspfam.gz 2023-09-12 1343 336G
0 trees.tgz 2023-09-12 1343 24M
o} uniprot.gz 2023-09-12 1352 516
W uniprot reference proteomes.dat.gz 2023-09-12 1358 51G
W uniprot sprotdatgz 2023-09-12 13:58 615M
W uniprot trembl.dat.gz 2023-09-12 14:14 150G
userman.txt 2023-09-12 1414 17K




Data download
S e

$ wget [copy the URL link]
> 22 25| = T oreff link BHOIE ArE5HM R

[biguser@R440 sessionlB]% wget http://ftp.ebi.ac.uk/pub/databases/Pfam/current release/Pfam-A.hmm.gz
--2023-10-30 17:25:13-- http://ftp.ebi.ac.uk/pub/databases/Pfam/current_release/Pfam-A.hmm.gz
Resolving ftp.ebi.ac.uk (ftp.ebi.ac.uk)... 193.62.193.165

Connecting to ftp.ebi.ac.uk (ftp.ebi.ac.uk)|193.62.193.165|:80... connected.

HTTP request sent, awaiting response... 200 0K

Length: 299797995 (286M) [application/x-gzipl

Saving to: ‘Pfam-A.hmm.gz’

] 5,829,145 677KB/s eta 8m 37s |}

$ 1n -s /home/biguser/tutor/session10/Pfam-A.hmm .




Build Pfam-A

$ less Pfam-A.hmm

ebruary 2015]

C-termina
40
amino

domain of

Wed Feb 24 18:37:46 2
40
17.426758
4086/ 9
21.10 21.16;
21.10 21.10;
21.00 21.80;
hmmbuild HMM.ann SEED
hmmsearch -Z 57696847
LOCAL MSV
STATS LOCAL VITERBI
STATS LOCAL FORWARD
HMM A

42225

0.80226

5 92009
42225

.48754
85274

ann
E 1068
-7.5463 E
-7.8624
-4.3303

77519

7.20989

6.
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77519

26989
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cpu 4 HMM
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61958
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5.48576
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33401

95518
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99954
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.69238

31238
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89801
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89801

.94055

2.37887

20136

98518
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98518

56452

2.98518

31249

98518

90246

4.58477




Get sequence from swissprot
.,

$ cp /home/biguser/tutor/sessionl@/bc_seqid.txt

$ less bc_seqid.txt

FA7_HUMAN
FA8_ HUMAN
FA9_HUMAN
FA10_HUMAN
FA11 HUMAN
FA12_HUMAN
TF_HUMAN

PLMN HUMAN
TPA_ HUMAN
UROK_HUMAN
THRB_HUMAN
KLKB1_HUMAN
HGF_HUMAN
HGFA HUMAN

bc seqid.txt (END)

$ 1n -s /home/biguser/your_directory/session6/swissprot* .

$ blastdbcmd -entry_batch bc_seqid.txt -db swissprot -long _seqids > clotting.fa




hmmscan from Pfam-A.hmm
S e

HMM profile indexing
$ hmmpress Pfam-A.hmm

[biguser@R440 sessionl@]% hmmpress Pfam-A.hmm
Working. .. done.
Pressed and indexed 19179 HMMs (19179 names and 19179 accessions).

Models pressed into binary file: Pfam-A.hmm.h3m
SS51 index for binary model file: Pfam-A.hmm._h3i
Profiles (MSV part) pressed into: Pfam-A.hmm.h3f
Profiles (remainder) pressed into: Pfam-A.hmm.h3p




hmmscan from Pfam-A.hmm

Searching HMM profile with a query sequence
$ hmmscan --domtblout clotting.tab Pfam-A.hmm clotting.fa




Result of hmmscan

$ less clotting.tab

--- full sequence ---

# target name accession  tlen query name E-value score bias
sp|PO8709| FA7_HUMAN
sp|PO8709| FA7_HUMAN
5p|PO8709| FA7_HUMAN
Sp|PO8709|FA7_HUMAN

5 sp|PB8709|FA7_HUMAN
sp|P0O8709|FA7_HUMAN
sp|PO8709|FA7_HUMAN

2 sp|P08709|FA7_HUMAN
Ssp|PO8709|FA7_HUMAN
sp|PB8709|FA7_HUMAN
sp|PO8709| FA7_HUMAN
sp|PO8709|FA7_HUMAN
sp|PO8709| FA7_HUMAN
Ssp|PO8709|FA7_HUMAN
sp|PB8709| FA7_HUMAN
sp|PO8709| FA7_HUMAN
Sp|PO8709|FA7_HUMAN
sp|PO8709|FA7_HUMAN
Sp|POO451|FA8_HUMAN
sp|PO0O451|FA8_HUMAN
5p|POO451|FA8 HUMAN
Sp|POO451|FA8_HUMAN

9 sp|P00451|FA8_HUMAN
sp|POO451|FA8_HUMAN
sp|PO0O451|FA8_HUMAN
5p|POO451|FA8_HUMAN
Sp|POO451|FA8_HUMAN

9 sp|P00451|FA8_HUMAN

oo

PFOg
PF14676.8
PF14676.8

5

FXa_inhibition
FXa_inhibition

PF12662.9
PF12662
PF12661.
PF12661.9

GUuNNUbooeorro®

d 9 9 sp|POO451|FA8_HUMAN
CytadhesinP1 PF12378. sp|POO451 | FA8_HUMAN

.7e-10
0.0019

1
1
2
1
1
2
1
2
1
2
S
4
1
2
1
2
1
2
1
1
2
S}
1
3
a
1
2
1

FNRNASRRWLWWNNR

this domain ----
c-Evalue i-Evalue score

> .
cuNrrODDUNG !

bias

hmm coord

ali coord
from

env coord




Searching with custome HMM profiles
I

Building HMM profile

$ clustalw2 clotting.fa
$ hmmbuild clotting.hmm clotting.aln

$ less clotting.hmm




Searching with custome HMM profiles
I

HMM profile indexing

[biguser@R440 sessionl0]$ hmmpress clotting.hmm

hmmpress clotting.hmm Working. .. . done. .
Pressed and indexed 1 HMMs (1 names).

Models pressed into binary file: clotting.hmm
SS1 index for binary model file: clotting.hmm
Profiles (MSV part) pressed into: clotting.hmm
Profiles (remainder) pressed into: clotting.hmm

Searching HMM profile with a query sequence
hmmscan --domtblout query.tab clotting.hmm query.fa




Code 1 parse_hmmscan.ipynb
.,

import re
import svs

print (' protein_namettt |enttt domaintbeginfttendWtEvalue ')

for line in open{"clotting.tab", 'r'):
if not re.search{'~#4', line): # aveid all /ines beginning
#with the #' character

col = re.split{' +", ling)

domname = col [0]

protname = col[3]

protname = re.sub(’' #|, ', protname)

length = col[5]

evalue = float{col[12])

hegin = col[17]

end = col[18]

if evalue < 1e-b:
print{protname, '#t', length, '#t', domname, end = '')
print('#t", begin, '#t', end, '#t', strievalue))
pass

else:
pass



Code 1 parse_hmmscan.ipynb
.,

protein_name len domain begin  end Evalue
FAT_HJIMAN 486 Trypsin 213 447 4. 7e-59
FAT_HJIMAN 486 Gla gh 104 8.8=-19
FAT_HJIMAN 486 DUF1986 224 327 1.7e-08
FA7_HJUMAN 466 FXa_inhibition 151 187 5.6e—-08
FAS_HUMAN 2351 FB_F8_type_C 2055 2185 1.8e-24
FAS_HUMAN 2351 FB_F8_type_C 2208 2347 3.3e-27
FAS_HUMAN 2351 Cu-oxidase_2 1920 2036 2. 4e-07
FAS_HUMAN 2351 Cu-oxidase 224 343 2.3e-06
FAI_HUMAN 461 Trypsin 227 454 1.32-69
FAI_HUMAN 461 Gla 52 92 1.1e-20
FAI_HUMAN 461 FXa_inhibition 134 170 2.2e-09
FAI_HUMAN 461 EGF a7 127 7.be—06
FA1Q_HUMAN 488 Trypsin 235 462 Te-70
FA1Q_HUMAN 488 Gla 45 85 2e—21
FA1Q_HUMAN 488 FXa_inhibition 129 164 6.9e-09
FAT0_HUMAN 438 EGF 90 120 3.1e-07
Fa11_HUMAN 625 Trypsin 386 518 4e-73
Fa11_HUMAN 625 PAN_T 21 103 2e—07
Fa11_HUMAN 625 PaN_1 119 193 3.4e-08
Fa11_HUMAN 625 PaN_1 203 283 2.7e-08
FAT1_HUMAN 625 PAN_1 296 371 3.5e-08
FAT1_HUMAN 625 PAN_4 299 349 4. 3e-07
FA1Z2_HUMAN 615 Trypsin 373 5039 3.6e-63
FA1Z2_HUMAN 615 kringle 217 295 5. 7e-24
FA12_HUMAN 615 fne 47 a3 §.8e—17
FA12_HUMAN 615 EGF 93 129 §.2e-06
FA12_HUMAN 615 EGF 178 207 5.be-08

FAT2_HUMAN 615 fnl 135 170 1.7e=10



Exercise

o Merge the BCR_HUMAN.fa, ABL1 HUMAN.fa,
BCR_ABL1 fusion HUMAN.fa into single file using
“cat” command. Then run “hmmscan” to search for
the similar proteins (domains) of query proteins.
After obtaining the output file named as
“bcr_abll.tab”, run the “parse _hmmscan.py” to get
summary of the hmmscan search.

otz HHO{E H3shA BCR.HUMAN.fa, ABL1_HUMAN.fa, BCR_ABL1_fusion_.HUMAN.fa Tt2E& Of 2
directory0l SALsH 7tH 2
$ cp /home/biguser/tutor/sessionl1@/bcr_abl_sequences/* .

=¥e}
= —

AT
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