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Sequence-based Similarity

4 TOOLS

Conserved Domain Database Search (CDD) finds

2. CDD R :
sequence similarity with genes in conserved orthologous
groups (COGs).



Conserved Domain Database Search

CDD

click on the CDD search results at the top of the BLAST results page
COG number (top hif)

| save for annotation report |

COG name

| save for annotation report |

Score

[ score |

E-value

[ save for annotation report |

Significant COG number (second hif)

[ =ave for annotation report

COG name

| save for annotation report |

Score

[[score ]

E-value

[ save for annotation report

T-Coffee

go to http://www.ebi.ac.uk/Tools/msaltcoffee/

Sequences used for alignment

| sequences

Multiple sequence alignment

[ alignment ]

WebLogo
go to http://weblogo.berkeley.edu/

Sequence logo




Protein Domains
COG (Clusters of Orthologous Groups )
Conserved Domain Database

Sequence —based domains in proteins have a particular structure that is
related to function.

Can be seen as building blocks put together in different ways in different
proteins.

Parts of the proteins with similar and vital functions are conserved —clusters
of ortholog groups in conserved domain database.

When a very significant COG hit is observed for the query gene it can be

interpreted as a strong likelihood that the protein has the same function.

Rama Dey-Rao Bauer et al. CDD: Nucleic Acids Res. 2011 Jan;39
(Database issue):D225-9. Epub 2010 Nov 24.




BLAST RESULTS PAGE- Swissprot database

Both a Conserved Domain Database
and BLAST searches are done simultaneously.

RID

Query ID
Description
Molecule type
Query Length

Double
Click

anywhere

631JYCW7016 (Expires on 02-12 21:27 pm)

Icl|Query_44273 Database Name swissprot

KSED_RS00005- Ksed_00010-aa sequence Description Non-redundant UniProtKB/SwissProt sequences
amino acid Program BLASTP 2.8.1+ b Citation

506

Other reports: > Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment] [MSA viewer

= Analyze your query with SmartBLAST

Graphic Summary CDD search
(®) Show Conserved Domains (conserved
Putative conserved domains have been detected, click on the image below for detailed results. domain data base)
300 375 450 506
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Superfanilies dnaf superfamily

Distribution of the top 106 Blast Hits on 100 subject sequences &

Done




COG — Clusters of Orthologous Groups

Conserved
Domains

SRRl NewSearch | Structure Home | 3D Macromolecular Structures | Conserved Domains | Pubchem | BioSystems

(&
S NCBI

965 ™

Conserved domains on [gi| 256687299 |gb|ACV05101]] View Standard Results v (2
chromosomal replication initiator protein DnaA [Kytococcus sedentarius DSM 20547]

Protein Classification ”

chromosomal replication initiator protein DnaA (domain architecture ID 11478209)
chromosomal replication initiator protein DnaA plays a key role in the initiation and regulation of chromosomal replication

Graphical summary [WF2 e 4l show extra options » ?
1 75 150 228 300 375 450 S06

Query neq, ey

Dnaf box-binding interface § 4 404 4y

Specific hits

Bac_DnaA_C

Bac_DnafA_C

Bac_DnaA_C superfamil
P—loop_NTPase superfamily
dnafA superfamily

Superfanilies Click [ + ]

Search for similar domain architectures | @ Refine search | @

List of dor.ain hits

Napfe Accession Description Interval E-value

[+ dnaj PRK00149  chromosomal replication initiation protein; Reviewed 157-500 0e+00
[+ QfaA TIGR00362 chromosomal replication initiator protein DnaA; DnaA is involved in DNA biosynthesis; ... 33-498 0e+00
naA COG0593 Chromosomal replication initiation ATPase DnaA [Replication, recombination and repair]; 147-496  2.48e-153

Bac_DnaA pfam00308  Bacterial dnaA protein; 164-381 2.73e-115
[+] Bac_DnaA_C ¢d06571 C-terminal domain of bacterial DnaA proteins. The DNA-binding C-terminal domain of DnaA ... 409-498 1.32e-37

[+] Bac_DnaA_C smart00760 Bacterial dnaA protein helix-turn-helix domain; Could be involved in DNA-binding. 408-476 3.34e-30




COG hit

List of dom:

iin hits

Name
[+] dnaA

Accession
PRK00149

Description
chromosomal replication initiation protein; Reviewed

[+] DnaA

chromosomal replication initiator protein DnaA; DnaA s involved in DNA biosynthesis; ...

Chromosomal replication initiation ATPase DnaA [Replication, recombination and repair];

/

E-value
0e+00
0e+00

248e-152

Interval
157-500
33-498

Pssm-ID: 223666|Cd Length: 408 Bit Score: 447.50 E-value: 2.48e-153 g
COG name “~] Length, bit
10 20 30 40 50 &0 70 80
o-.o*--ool----*--00]l---*--nnlccc-*-0l-|----*----I---0*----|----*---0l0-l-*----| Score, and
gi 256687299 147 SLTATNSSEGVERDYSALNHKYTFDTFVLGSSNREAHARATAVAEAPARAYNPLFIYGGSGLGKTHLLHAIGHYARTLDS 226 E-va | ue
Cdd:COG0593 63 KVEVRASAPAQLPLPSGLNPXYTFDONFVVGPSNRLAYARAKAVAENPGGAYNPLFIYGGVGLGKTHLLQAIGNEALANGP 142
90 100 110 120 130 140 150 160
...o*oo--l----*-oat]o---*----l----*0000| ¥ I * | * l * I

gi 256687299 227 SVRVKYVNSEEFTNQFINAVSAGQANAFQRQYrDVDVLLIDDIQFLQGKEQIMEEFFRTENTLANSEXQIVITSDQPPKK 306
Cdd:COG0593 143 NARVVYLISEDFINDEVKALRDNEMEXFKEKY-SLDLLLIDDIQFLAGKERTQEEFFHTFNALLENGKQIVLISDREPKE 221

180 190 200 210 220 230 240

gi 256687299 307 LSGFAERMRSRFEWGLLTDVQPPDLETRIAILRRKAAADKLDIFDDVLALIASKISSNIRELEGALTRVIAFASLSGSEL 386
Cdd:COG0593 222 LNGLEDRLRSRLEWGLVVEIEPPDDETRLAILRKKAEDRGIEIFDEVLEFLAKRLDRNVRELEGALNRLDAFALFTKRAI 301

250 260 270 280 290 300 310 320

If there are no hits, write “no significant hits” in notebook
If there are several hits, click the [+] sign next to the hits and record



COG — Clusters of Orthologous Groups

Conserved
Domains

SRRl NewSearch | Structure Home | 3D Macromolecular Structures | Conserved Domains | Pubchem | BioSystems

(&
S NCBI

965 ™

Conserved domains on [gi| 256687299 |gb|ACV05101]] View Standard Results v (2
chromosomal replication initiator protein DnaA [Kytococcus sedentarius DSM 20547]

Protein Classification ”

chromosomal replication initiator protein DnaA (domain architecture ID 11478209)
chromosomal replication initiator protein DnaA plays a key role in the initiation and regulation of chromosomal replication

Graphical summary [WF2 e 4l show extra options » ?
1 75 150 228 300 375 450 S06

Query neq, ey

Dnaf box-binding interface § 4 404 4y

Specific hits

Bac_DnaA_C
Superfanilies C I I C k Bac_DnaA_C superfamil
P—loop_NTPase superfamily
dnafA superfamily
< »

Search for similar domain architectures | @ Refine search | @

List of domain hits v
Name Accession Description Interval E-value

[+ dnaA PRKOQ#49  chromosomal replication initiation protein; Reviewed 157-500 0e+00
[+] DnaA ; RONEE chromosomal replication initiator protein DnaA; DnaA is involved in DNA biosynthesis; ... 33-498 0e+00
[+] DnaA COG0593 Chromosomal replication initiation ATPase DnaA [Replication, recombination and repair]; 147-496  2.48e-153
[+] Bac_DnaA  ™PmETOUIUT  Bacterial dnaA protein; 164-381  2.73e-115
[+] Bac_DnaA_C ¢cd06571 C-terminal domain of bacterial DnaA proteins. The DNA-binding C-terminal domain of DnaA ... 409-498 1.32e-37

[+] Bac_DnaA_C smart00760 Bacterial dnaA protein helix-turn-helix domain; Could be involved in DNA-binding. 408-476 3.34e-30




COG — Clusters of Orthologous Groups

<> Conserved Protein Domain Family
- NCBI DnaA

[ HOME | SEARCH | SITE MAP | Entrez | CDD [ Structure | Protein | Help

w

COG0593: DnaA

Chromosomal replication initiation ATPase DnaA [Replication, recombination and repair]

Click

EHENIEENS. COGO0593 is a member of the superfamily cl07055.

Taxonomy: Bacteria

Protein: Representatives \/

Specific Protein
Related Protein
Related Structure
Architectures
Superfamily: cl07055

Statistics 2

= . Conserved Protein Domain Family
- NCBI Bac_DnaA_C

WOWE T STARCH T ST we Entrez COO Structure Proten Help

d07055: Bac_DnaA_C Superfamily




Sequence-based Similarity Data Module

4 TOOLS

Tree based Consistency Objective Function For alignment
3. T-Coffee Evaluation (T-Coffee) is a multiple sequence alighment

program that aligns a set of homologous (similar)
sequences



T-Coffee

Tree-based Consistency Objective Function for alignment Evaluation
Multiple sequence alignment tool

e Across evolution amino acids are likely to be
conserved because they are important for
structure and function.

* One way to measure conservation is to align

multiple similar protein sequences from related
organisms (orthologs)

T-Coffee: A novel method for multiple sequence alignments.Notredame,Higgins,Heringa,JMB 302(205-217)2000
T-Coffee is a freeware open source package distributed under the GNU public license
T-Coffee Server is hosted by the Centre for Genomic Regulation (CRG) of Barcelona, SPAIN




In Notebook

T-Coffee

go to http://www.ebi.ac.uk/Tools/msaltcoffee/

quuences used for alignment

| =equences

Multiple sequence alignment

| alignment




RECALL: What are orthologs?

e Homologs @\
— Orthologs
— Genes that share similarity in function but
are found in different organisms

Ancestral gene

Gene duplication

D +

v

A1 is paralogous to A2
Evolutlonarys

pecies w

Pressure

' Speciation ‘
Alxis
orthologous
A 1x to Aty
A2x A2xis
orthologous

Species x to A2y Species y



How and where are the orthologs to compare?

Go back to BLAST Search from nr database

Sequences producing significant alignments:

Select: All None Selected:10

:; Alignments [BJDownload v GenPept Graphics Distance tree of results Multiple alignment
Description

V] chromosomal replication initiation protein [Kvtococcus sedentarius]

¥] chromosomal replication initiation protein [Ornithinimicrobium pekingensel

¥] chromosomal replication initiation protein [Serinicoccus profundil

] chromosomal replication initiation protein [Serinicoccus marinus]

V] chromosomal replication initiation protein [Janibacter sp. HTCC2649]

V] hypothetical protein [Arsenicicoccus bolidensis]

V] chromosomal replication initiator protein DnaA DNA-binding transcriptional dual requlator [Tetrasphaera elongatal

¥] chromosomal replication initiation protein [ [[Cellvibriol gilvus]

¥] chromosomal replication initiation protein [Mobilicoccus pelaqius]

¥] chromosomal replication initiation protein [Paraoerskovia marinal

\w:hro“wos-zﬂal replication initiation protein [Sanquibacter keddieiil

Max
score

1031
610
589
565
552
539
537
536
531
528
526

Total
score

1031
610
589
565
552
539
537
536
531
528
526

Query
cover

99%
99%
98%
97%
96%
96%
98%
98%
97%
97%
98%

E
value

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Ident

59%

55%

2e-180 57%

al

O

O

O

o

O

al

o]

Accession

99% WP 012801520.1

63% WP 0229200491
58% WP 0097769701
56% WP 0292121901

NP_012865049.1

7e-180 56% V

\

Click on 10 different significant orthologs from the list

Do NOT use the top 10 without checking out if they are from different organisms if available
Sometimes the same organism appear multiple times (different strains of the same organism)

Remember: you may need to do an “exclusion blast” if you don’t find enough different

organisms in your routine nr blast search!




BLAST Search from nr database- Why?

Sequences producing significant alignments:
Select: All None Selected:10

it Alignments [EDownload vAGenPth Graphics Distance tree of results Multiple alignment o
Description R i [ Quey B Ident Accession

@FASTA (complete sequence) score score cover value
JFASTA (aligned sequences) ion protein [Kvtococcus sedentarius] 1031 1031 99% 0.0 99% WP 012801520.1
GenBank (complete sequence) Rion protein [Ornithinimicrobium pekingensel 610 610 99% 0.0 63% WP 022920049.1
Hit Table (text) ion protein [Serinicoccus profundil 589 589 98% 0.0 60% WP 0101472781
b T ion protein [Serinicoccus marinus] 565 565 97% 00 59% WP 0229234631
o ion protein [Janibacter sp. HTCC2649] 552 552 96% 0.0 58% WP 009776970.1
2'::;1 ccus bolidensis] 539 539 96% 0.0 56% WP 029212190.1
@ or protein DnaA DNA-binding transcriptional dual requlator [Tetrasphaera elongatal 537 537 98% 0.0 55% WP 010851794.1
Jion protein [ [[Cellvibrio] gilvus] 536 536 98% 0.0 58% WP 013882065.1
[¥] Bchromosomal replication initiation protein [Mobilicoccus pelagius] 531 531 97% 0.0 59% WP 0094827341
[¥] fchromosomal replication initiation protein [Paracerskovia marinal 528 528 97% 2e-180 57% WP 029253865.1
[¥] | chromosomal replication initiation protein [Sanquibacter keddieiil 526 526 98% 7e-180 56% WP 0128650491
[F1) chromosomal replication initiation protein [Dermatophilus congolensis] 626 526 97% 2e-179 57% WP _028327210.1
[F]f chromosomal replication initiation protein [Kineosphaera limosal 526 526 97% 5e-179 58% WP 0065919431
[Elf chromosomal replication initiation protein [Cellulomonas flavigenal 526 526 97% 5e-179 56% WP 013115255.1
chromosomal replication initiation protein [Actinopolymorpha albal 524 524 91% 7e-179 56% WP 026257010.1
chromosomal replication initiation protein [Ruania albidiflaval 523 523 96% 1e-178 57% WP 022917303.1
hypothetical protein [Demetria terragenal 622 522 96% 1e-178 59% WP 018157546.1

efox amn#ﬁrallv <ends some data to Mozilla <o that we can imnrove vour exnerience. m

Click the Download pull down menu at the top of the page and

make sure the FASTA (complete sequence) link is clicked —Continue

Copy and paste all 10 sequences including Kytococcus sedentarius in a word document.
Change font to Courier New 10 if needed. Edit Kytococcus FASTA header




Paste all sequences in your notebook
and EDIT

>WP_012801520.1 chromosomal replication initiator protein Dpad (Kykosossus ssdentarius)
MSQTPDDHATAIWQEAMVHLQGAGLAPRDIGVLRLATLVGLINGTALLAVKYDHVKDAVEGHLREDVSTALAREVLDRDIR
LAVSVDPDAVSARQEERRPPAPSPADEDDPATGEGPLSTA VEKHEGSSPARAGESVAPATTASLTATNSSPGVERD
YA ILNEKYTE DT VLGS SNRFAHAR AT AVAER PARAYNPLFIYOESCLCKTHLLHATIGHYARTLDSSVRVKYVNSEEFTIN
QFINAVSAGQANAFQROYRDVDVLLIDDIQFLQGKEQTMEEEE LHNSEKQIVITSDQPPKKLSGFAERMRSREFEW

GLLTDVQPPDLETRIAILRRKAAADKLD) e e e e s e e
GGDSGQITPIMILEETAGYFVISVEEIQ(  Select all letters before the word Kytococcus and delete
LGEDRRVYDEVSELTSIIRKKAARGR

>WP_022520045.1 chromosomal 3

]
MISQSPRESAEVWORVVSQLESQGVIARDRAFLRLTQLVGLLDTITALLAVPYQHTKETLETTLRQPIVDALAGELGHDVR

LAITVDEDLRRQVEDEGDPAPGPAVIEQVPSDPDRT PYRSNGAGPGEPRSDGHRTPSGAVQTASAEDARLNPKYTFDTEV
SGSSNRFAHAASLAVAE SPARAYNPLFIYGESGLGKTHLLHAIGHYARSLYPGVRVRYVNSEEFINDFINSIRDDKAGAF
QRRYRNVDFLLVDDIQFLOGKEQIVEEFFHTFNTLHNSEKQVVITSDQPPKRLSGFAERMRSRFEWGLLTDVQPPDLETR
IAILKKKARQEGMOLPDEVLELIGSKISTNIRELEGALIRVIAFASLSSTPPDAALASHVLKDIIPNSESARITVPTIMA
EVADYFQISNDDLCGTSRSRILVNARQIAMYLCRELTDLSLPKIGQEFGGRDETTVMHAERKIRQLIGERRALYDQITEL
TGIIRKASAR

>RIK14925.1 chromosomal replication initiator protein Dnal [(Agidobactexia bacterium]
MIHDPSPAASAEVWERVVAELDQGVIARDRAFLRLTRLVGLLDGTVLLAVPYQHTKDTLETTLRQPIVSALAEELGHDVR
LAITVDESLRQELKAEEGAVI PPQVAPAGGST PYPVEVEPTSVPPVAEPTPRRAGATQGTGPDEARLNPKYSFDTFVSGS
SNRFAHAASLAVAES PARAYNPLFIYGESGLGKTHLLEAIGHYARSLYPGVRVRYVNSEEFINDFINSIRNQEARGAFQRR
YRNVDFLLIDDIQMMQGKEQTVEEFFHI ENTLENSERKQVVITSDQPPKRLSGFAERMRSRFEWGLLTDVQPPDLETRIAI
LRKKAAQEGMNT PDEVLELIASRITINIRELEGALIRVIAFASLSSEPLTAELARHVLKDIIPSGEARRIGVPTIIAEVS
DYFQITRDELCGTSRSRSLVNARQIAMYLCRELTELSLPKIGQEFGGRDHT TVMHAERKIRQILMGERRALYDQITDLTGI
IRKASAR

>WP_010147278.1 chromosomal replication initiator protein Dnad (SeXiRicacsus prafundil
MSQPSTDSGDIWRRVVSELEDKGLGAREKAFLRLTITMVGVLDSTVLLAVPYPHTKEMLETTLROPIVDLLSRELDREVRL
AITVDDDVROQRVEDEADDEADEDAQTRESLTRPASQPSSSAGAGVPGPSGNGIPRPATPAGPAVIGAADEARLNPKYSFD
TEVSGPSNREAHAASLAVAESPARAYNPLFIYGESGLGKTHLLHAIGHYARKLYPGVRVRYVNSEEFINDFINSIRDDKA
GAFQRRYRNVDFLLVDDIQFLOGKEQTVEEFFHIFNT LHNSEKQVVITSDQPPKRLSGFAERMRSRFENGLLTDVQPPDL
ETRIAILRKKARQEGMOLPDEVLEHIASRITINIRELEGALIRVIAFASLSSQPADADLARHVLKDIVPGSDTAQITVST
IIREVSEYFQISIDELCGTISRSRTLVNARQIAMYLCRELTDLSLPKIGQEFGGRDHTTVMHAERKIRAQIGERRALYDQI
AELTGTIRRASQR




The headers should look like this

>( s8g8entaring]
MSQTPDDHATAIWQEAMVHLOGAGLAPRDIGVLRLATLVGLLEGTALLAVKYDHVKDAVEGHLREDVSTALAEVLDRDIR
LAV SV D P DAV S AR QEER R PP A PSS PR DE DD P ATGEGPLSTAVDGAVEKEEGS SPARACESVAPATTASLTATNSSPGVERD
YSALNEKY TE DT F VLGS SNRFAHAM AT AVAEA PARAYNPLFIYGGSCLCGKTHLLHAIGHYARTLDSSVRVKYVNSEEFIN
QFINAVSAGQANAFQROYRDVDVLLIDDIQFLQGKEQIMEEFFHT FNTLHNSEKQIVITSDQPPKKLSGFAERMRSRFEW
GLLTDVOPPDLETRIAILRRKA A A DKLDIPDDVLHLIASKISSNIRELEGALTRVIAFASLSGSPLDEYLARTVLKDUMP
GGDSGQITPIMILEETAGYFVISVEEIQGASRSRNLTRARQIAMYLCRELTDLSLPKIGKEFGGRDHTTVMHAERKIKQL
LGEDRRVYDEVSELTSIIRKKAARRCGR

> (QERiLhinimi . ki )
MISQSPAESAEVWORVVSQLESQGVIARDRAFLRLTOLVGLLDITALLAVPYQHTKETLETTLRQPIVDALAGELGHDVR
LAITVDEDLRROVEDEGDPA PG PAVIEQVPSDPDRT PYRSNGACGPGEPRSDCERT PSCGAVQTASAEDARLNPKYTFDTIEY
SGSSNRFAHA RS AV AE SPA RAYNPLFIYGESGLGKTELLEAICHYARSLYPGVRVRYUNSEEFINDFINSIRDDKAGAF
QRRYRNVDFLLVDDIQFLCCGKEQTVEEFFHTENTLENSEKQVVITSDQPPKRLSGFAERMRSRFEWGLLTDVQPPDLETR
IAILKKKARAQEGMOLPDEVLELIGSKISINIRELEGALIRVIAFASLSSTPPDARLASHVLKDIIPNSESARITVPTIMA
EVADYFQISNDDLCGTSRSRILVNARQIAMYLCRELTDLSLPKIGQEFGGRDETTVMHEAERKIRQLIGERRALYDQITEL
TGIIRKASAR

> [B5idoRasEesLe bacterium]
MIEDPSPARSAEVWERVVAELDQGVTARDRAFLRLTRLYVGLLDGTVLLAVPYQHTKDTILETTLRQPIVSALAEELGHDVR
LAITVDESLRQELKAEEGAVI PPOVAPACGST PYPVEVEPTSVPPVAEPT PRRAGATQCTGPDEARLNPKYSFDTEFVSGS
SNRFAHARASLAVAESPARAYNPLFIYCESGLGKTHLLEAIGHYARSLYPGVRVRYUNSEEFTINDEINSIRNQEAGAFQRR
YRNVDFLLIDDIQRMQCGKEQTVEEFFHIFNTLENSERQUVITSDQPPKRLSGFAERMRSRFEWGLLTDVQPPDLETRIAI
LRKKA R QEGMNT PDEVLELIASRITINIRELEGALIRVIAFASLSSEPLTAELARHVLKDIIPSGEARRIGVPTIIAEVS
DYFQITRDELCGTISRSRSLVNARQIAMYLCRELTELSLPKIGQEFGCGRDHT TVMHAERKIRQIMGERRALYDQITDLIGI
IRKASER

>[Serinicoccus
MSQPSTDSGDITWRRVVSELEDKGLGAREKAFLRLTIMVGVLDSTVLLAVPYPETKEMLETTLROPIVDLLSRELDREVRL
AITVDDDVRQRVEDERDDEADEDRQTRESLTRPASQPSSSACGACVPGPSGNGIPRPATPAGPAVIGARDERRLNPKYSFEFD
TEVSGPSNRFAHA R SLAVARESPARAYNPLF IYGESCLGKTHLLHAICGEYARKLYPGVRVRYVNSEEFINDFINSIRDDKA
GAFQRRYRNVDFLLVDDIQFLOGKEQTVEEFFETENTLHNSEKQVVITSDQPPKRLSGFAERMRSRFEWNGLLTDVQPPDL
ETRIAILRKKARQEGMOLPDEVLEHIASRITINIRELEGALIRVIAFASLSSQPADADLARHVLKDIVPGSDTAQITVST
IIREVSEYFQISIDELCGTSRSRILVNARQIAMYLCRELTDLSLPKIGREFGGRDETTVMHAERKIRAQIGERRALYDQI
AELTGTIRRASQR




Click on Link: T-Coffee tools

http://www.ebi.ac.uk/Tools/msa/tcoffee/

T-Coffee

Input form Web sernvices | Help & Documentation Bioinformatics Tools FAQ ‘ ® Feedback

Tools > Multiple Sequence Alignment > T-Coffee

Multiple Sequence Alignment

T-Coffee is a multiple sequence alignment program. Its main characteristic is that it will allow you to com]

Copy / paste all the 10
Important note: This tool can align up to 500 sequences or a maximum file size of 1 MB. a m ' n O a CI d Seq u e nces | n
STEP 1 - Enter your input sequences FASTA fO rm at | ntO t h e
Enter or paste a set of q ue ry W| N d OW.

[m]»

L DPDAVSAAQEEAAPPAPSPADEDDPA GPLSTAVDGAVEKHE PARAGESVAPATTASLTATNSSRGYERD
ALNHKYTEDTEN NRFAHAAATAVAEAPARAYNP 5SG THLLHAIGHYARTLD RVKYVNSEEE TN
QFINA QANAFQRQYRDVYDVYLLIDD ) [ENTLHN ITSDQPP AERMRSRI

Or upload a file: No file selected. Use a example sequence | Clear sequence | See more example inputs

STEP 2 - Set your Parameters

OUTPUT FORMAT.

ClustalW :

The default settings will fulfill the needs of,

(Click here, if you want

STEP 3 - Submit your job

CLICK
SUBMIT

[F] Be notified by emaiL{FiCk this box if you wi sults are available)




Multiple Sequence Alignment

(msa)

Copy / paste this alignment into your lab notebook-

Courier New 9

Results for job tcoffee-120190215-165604-0351-23150635-p1m

m Result Summary Guide Tree Phylogenetic Tree  Submission Detail

Download Alignment File  Show Colors View result with Jalview = Send to Simple

CLUSTAL W (1.83) multiple sequence alignment

[Acidobacteria MTHDPSPAASAEVRERVVAELD- -QGVTARDRAFLRLTRLVGLLDGTVLL
[Arsenicicoccus MSQ- PST-DTGDTARRVVSELED-HGLGAREKAFLRLTTMVGVLDSTVLL
[Cellulomonas M3G-QDD-QLeQVASAAMAQLEVSPDITPRQLAFVRLAKPLGLLDGTMLL
[Janibacter MSE- PSE-DLDAVARSILAAVEH-DGVPAPHRAFL SLAREVGLLDGTALY
[Rnoellia i QIWRTTLDALDS-DGIPVQQRAPLSLAKLVGLLDETALT
[Reibbia MGG-TDE - DEAQIRENILDTLDA-DGVRVTERAFLQLGKLVGLLDGTAVT

[CEzococces ] MSQTROD-EATATRQEAMVHLQG-AGLAPRDIGVLRLATLVGLLEGTALL
[Ornithinimicrobium MTSQSPA-ESAEVAQRVVSQLES-QGVTARDRAPLRLIQLVGLLDTTALL .
[Serinicoccus weo-peT-pesITRRTEILED-ReLeaemaraunenoeme | | Repeating
[Tecrasphaera tm --------- *z:arr-m,n.\. -DGIPY Q*R}E'LS:.?.RL"ELEDUEP..I blocks of

> 50 amino

[Acidobacteria AVPYQETKDTLETTLRQPIVSALAZELGEIVRLAITVOESLRQELIGE E | | o i
[Arsenicicoccus AVPYPETHEMLETTLRQPIVDLLSRELDREVRLAITVDDDVRQRVEDE -2
[Cellulomonas AVGNDLTHDYLETRVRQEVTDALAAALGRDAREAITVDRSLDGAGDRS-L | | Stretches
[Janibactes AVPNNYCKTYVERALRVEVIQAESARYGQDVRLAVTVDPDLDDTEDEL -P
[Rnoellia AVPNDETKDIVETRLRDRVIETLRSQLGEDVRLAVTVDRSLGDARVLVPA
[Reibbia AVPNDESHQEVERRLRQEVT SALSAQLGSEVRLAVTVDSSLAEGGDTD-T

[ THmococces ]  AVKYDEVKDAVEGHLREDVSTALAEVLDRDIRLAVSVDRDAVSAMQEE-2
[Ornithinimicrobium AVPYQETKETLETTLRQPIVDALAGELGEDVRLAITVDEDLRRQVEDE-G
[Sexinicoccus AVPYPETHEMLETTLRQPIVDLLSRELDREVRLAITVDDDVRQRVEDE -2
[Tetzasphaera A PNDFTHOTVETRLRER  TETLSSLGHTI ALK 'r'o;s..wmpf-; )

-h - .-~ .- . 5 5

Asterix : (*),
conserved amino
acid in all
sequences

Colon (: ), A
position of the MSA
composed of
residues having the
same
physicochemical
properties

Dot (.), indicates
the column of MSA
for which semi-
conserved
substitutions are
observed
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CLUSTAL W (1.83) multiple sequence alignment
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gil497130903|ref|WP_009482734.1| MSVSGESSTTPSEPGRIWGATLRALDQ-AGIPAPQRAFLROATLVGVLDT Amino Acid Residue
gil497462772| ref|WP_009776970.1] M-----------—- DQIWRTTLDALDS-DGIPVQQRAFLSLAKLVGLLDE Alanine Ala
gil497833122|ref|WP_010147278.1] MSQ------ PSTDSGDIWRRVVSELED-KGLGAREKAFLRLTIMVGVLDS Arginine Arg
gil499072896|ref|WP_010851794.1| MAD-------- ASMTSVWVRILRALDR-EGVSHQERAFLSITRLAGVLDE Asparagine Asn
gi|502479361|ref|WP_012801520.1] MSQT----- PDDHATAIWQEAMVHLQG-AGLAPRDIGVLRLATLVGLLEG Aspartic Acid Asp
gi|S502628385|ref|WP_012865049.1] MAT------ TDDNISEIWKQAIAELEASPDITPRQLAFVKLAKPLGLFDG Cysteine Cys
gi|503647989|ref|WP_013882065.1] MAQ------- DEELSRVWGHVVITLEESPDITQRQLAFVRLAQPLGLLDG Glutamine Gln
gi|S551300082|ref|WP_022920049.1| MISQ----- SPAESAEVWQRVVSQLES-QGVIARDRAFLRLTQLVGLLDT Glutamic Acid Glu
gi| 656266264 |ref|WP_029212190.1| MID------ AQVDVPRVWRDILRALES-GGISAQHRGFLRLSRLVGLLEG Glycine Gly
gi| 656321871 | ref|WP_029253865.1] MPA------ AEVSIDEVWEQTIATLGSNPHMTIRROMGYVKMAKPRAVFEG Histidine His
= e A ’ SN Isoleucine Ile
: Leucine Leu
gil497130903|ref|WP_009482734.1| TALIAVPDDFIKEIVESRARDRLVRALTDQVGHEVRLAVIVDASLREQFA Lysine i
gil497462772|ref|WP_009776970.11 TALIAVPNDFIKDIVETRLRDRVIETLSSQLGHDVRLAVIVDHSLADVEV Sathifonine ek
gil497833122|ref|WP_010147278.1| TVLLAVPYPHTKEMLETTLRQPIVDLLSRELDREVRLAITVDDDVRQRVE - Phe
gil499072896|ref|WP_010851794.1| TALIAVPNDFSKDIVETRLRGRISGHLTAELDRPLRLAVIVDPSLAEREP - P
gi|502479361|ref|WP_012801520.1| TALLAVKYDHVKDAVEGHLREDVSTALAEVLDRDIRLAVSVDPDAVSAR .
gi|502628385|ref|WP_012865049.1| TVIIAVANDHTRDFLETRVRAEVVQALSNALGRDARFAITVDPELGFDEE Ser:me. Ha
gil503647989|ref|WP_013882065.11 TIILAVGNEYIKEYLETKVRAEVISALGSALGRDGRFAITVDPSLVDDAP Threocnine Thr
gi|S551300082|ref|WP_022920049.1| TALLAVPYQHTKETLETTLRQPIVDALAGELGHDVRLAITVDEDLRRQVE Tryptophan Trp
gi| 656266264 |ref|WP_029212190.1| TALIAVPNDYTRDIVEKRIRTELVAALQEQLGRDVRLAVIVDSSLELSEA Tyrosine Tyr
gi| 656321871 | ref|WP_029253865.1|1 NVFLAVPADHVRTFIESSLRDDLVEALTSVLGTEVRFAISVEPDMDVQPP Valine Val
AVFPMILW RED Small (small+ hydrophobic (incl.aromatic -Y))
DE BLUE Acidic
RK MAGENTA Basic
STYHCNGQ GREEN Hydroxyl + Amine + Basic - Q
Others Gray

The colors give information about the amino acid




Sequence-based Similarity Data Module

4 TOOLS

4. WebLogo Weblogo is a program that enables easy creation of
sequence logos from the multiple sequence alignments



http://weblogo.berkeley.edu/

WEBLOGQ

* This is a program designed to enable easy
creation of sequence logos from multiple
sequence alignments.

* One simple graphic is generated.
* At least 10 sequences should be used.
e Save image as .png and attach to notebook.

Crooks GE, Hon G, Chandonia JM, Brenner SE WeblLogo: A sequence logo generator, Genome Research, 14:1188-1190,
(2004)

Created by Computational Genomics Research Group,, Department of Plant and Microbial Biology, University of
California, Berkeley




WebLogo

WebLogo

go to http://weblogo.berkeley.edu/

Sequence logo
2

logo image

IComments/observations about the Multiple Sequence Alignment WebLogo

comments

Provide an overall summary of your findings from the Sequence Similarity Module in the box below.

Be sure to save this document after completing the sequence-based
information module!




Home page for WebLogo

EBLOGO - about]- create | examples -

Version 2.8.2 (2005-09-08)

(= WebLogo 3)
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Introduction m\ ;

WebLogo is a web based application designed to make the generation of sequence logos as easy and painless as possible. Click here to create your own sequence logos. W;\V'm"

Sequence logos are a graphical representation of an amino acid or nucleic acid multiple sequence alignment developed by Tom Schneider and Mike Stephens. Each logo consists of 51 '|' | AN,

stacks of symbols, one stack for each position in the sequence. The overall height of the stack indicates the sequence conservation at that position, while the height of symbols within the 05 'ga.,m,wo.«o.m..o. .
stack indicates the relative frequency of each amino or nucleic acid at that position. In general, a sequence logo provides a richer and more precise description of, for example, a binding
site, than would a consensus sequence.

T
0d
WebLogo Source Code 5&2 C e WSR ks, LC

8RRRR 2235 Nﬂhlﬂoc

The WebLogo source code is available for download. See the README file for installation instructions and release notes, and LICENSE for the open source license. : i




Paste multiple alignment with
top and bottom line intact

CLICK 32 so that aa are chopped in 32 bits and shown

ile Edit View History Bookmarks Tools Help il
 Autoimmune vitigo s ass.. X | = InReplyto Ho. - PubMed -.. X | geni-act x / WebLogo - Creste Sequence L.. X \+
€ weblogo berkeley.edu/logo.cg e || Q search w8 O3 A =
18 Most ViNed X Blackboard Leam ( ) BMC Genomics $& Catalog of Published ... || COE sharepoint K3 Facebook @ GeneCards - HumanG... @ geni-act @ Getting Started G Google [l HGNC database of hu... i IPA Launch @ MITF: master regulator... @ nsf.gov - Publications .. @ file:///C: y.DE...

WEBLO S - about - create - examples -

‘© Multiple Sequence Alignment

CLUSTAL W (1.83) multiple sequence alignment -
Ksed 00010 VSQIED

9i1118706|3p|P21173.1| DNAA_MICLU MVADQ-

AVLSSWRSVVGS

911123144805 3pIQOSAGT7.1|DNAA RHOSR MNDDEN

ALBRIWIDVVAD

941123774818 3p1Q47U23.1|DNAA_THEEY MSEGQ

INLAMVWSRVLDN -

911166214685 |2p|AL1T102. 1| DNAR_MYCVE MIIDED:

@ Upload Sequence Data: No file selected.

Image Format & Size
© Image Format: PNG (bitmap) ~ @ Logo Size per Line: 18 Xs am v

| Create Logo |1 Reset |

Advanced Logo Options
© Sequence Type: amino acid ©> DNA/RNA © Automatic Detection
© First Position Number: 1 © Logo Range: -
© Small Sample Correction: V] @ Frequency Plot:
© Multiline Logo (Symbols per Line): V(32 )
Advanced Image Options
@ Bitmap Resolution: 96 pixels/inch (dpi) ¥ O Antialias Bitmaps: 2}
O Title: O Y-Axis Height: (bits)
© Show Y-Axis: vl © Y-Axis Label: bits
© Show X-Axis: vl © X-Axis Label:
© Show Error Bars: ]} © Label Sequence Ends: 9
@ Boxed / Boxed Shrink Factor: 11/ os @ Outline Symbols:
@ Show fine print: v @ Y-Axis Tic Spacing: 1 (bits)
Colors

@ Color Scheme: © Default © Black & White © Custom (See Below.)




Create > Paste multiple alignment with
top and bottom line intact

CLICK 32 aa are shown in repeating blocks of 32

Most Visited LI\Blackboard Learn () BMC Genomics $& Catalog of Published - |1] COE sharepoint B3 Facebook W) GeneCards - Human G.. @ geni-act @ Getting Started < Google Il HGNC database of hu... &t IPA Launch @0 MITF: master regulator.. @ nsf.gov - Publications . >

gi|189044597|sp|A6W3V4.1|Dl N N N '
gi|189044633|sp|BORHES. 1| D!
gi|226735850|sp|B1VPFO0.1|D!
gi|254777911|sp|C1B757.1|D!
gi|61212561|sp|Q6ABLS.1|DN RQIFNQVSEITNR!
g1]61212563|sp|Q6AHNG.1|DNAR LEIXX RSIYNQVTELTSRIK

Brow: No file selected.

Upload Sequence Data:

Image Format & Size

Image Format: PNG (bitmap) ~ @ Logo Size per Line: 18 Xs v
Advanced Logo Options

Sequence Type: amino acid DNA/RNA @ Automatic Detection

First Position Number: 1 @ Logo Range: -

Small Sample Correction V| @ Frequency Plot:

Multiline Logo (Symbols per Line): vl (32 )

Advanced Image Options

Bitmap Resolution: 96 pixelsfinch (dpi) v © Antialias Bitmaps: VI

Title: @ Y-Axis Height: (bits)

Show Y-Axis: v @ Y-Axis Label: bits 2

Show X-Axis: v © X-Axis Label:

Show Error Bars: @ Label Sequence Ends: V]

Boxed / Boxed Shrink Factor: ! 05 @ Outline Symbols:

Show fine print: VI @ Y-Axis Tic Spacing: 1 (bits)

Colors
Color Scheme: o Default Black & White Custom (See Below.) C LI C K
© Symbols © Color ©RGB © Symbols @ Color 9 RGB
KRH green v purple v
DE blue v orange v
AVLIPWFM red v black ~
black ~ Other black ~




Weblogo of the entire protein
Save as a .png file. Upload into notebok
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COLOR CODE

Polar amino acids
(G,S,T,Y,C,Q,N) : green

Basic (K,R,H) blue,
Acidic (D,E) red

Hydrophobic

(AV.L,|,P,W,F,M) : black.

The most common residue at
each position in the alignment
will be the largest letter at that
position.

The relative height of the stack
of letters will be proportional to
the % conservation.

The relative widths of the stacks
indicate the proportion of valid
readings of nucleic bases or
amino acids at that position.

The more gaps in the sequence
at a specific position means a
thinner stack.




