MSA using EMBL-EBI
Clustal omega
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AIM of the experiment-

* To generate alignments between three or more sequences(multiple
sequence alignment-MSA) by using clustal omega tool of EMBL-EBI.

Principle-

* The aim of EMBL's research is to achieve a fundamental
understanding of biological processes. We need to study and
understand biological phenomena and systems in their full
complexity.

 EMBL has developed an integrative, interdisciplinary structure that
is ideally suited to tackling this challenge.

* Clustal Omega is a multiple sequence alignment program
for aligning three or more sequences together in a computationally
efficient and accurate manner.

* It produces biologically meaningful multiple sequence alignments
of divergent sequences.

* Evolutionary relationships can be seen via viewing Cladograms or
Phylograms.
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Procedure

Google EMBL-EBI
EMBL-EBI home page
In the top task bar click on services g

+ EMEL-EBI & Sorvices B Research £ Training @ About us EMBEL-EBI

EMBL-EBI

The home for big data in biology

We help scientists exploit complex information to make

Explore dozens of biclogical data resources with our Search service.

discovernies that beneft humankind.

EMBL-EBI response to COVID-19

To help protect staff and visitors from the coronavirus outbreak, EMBL-EBI closed its premises on 18 March at 17:00. Our data resources and tools will continue to function as

mormal. Ei"r- :51 More ¥

Featured topic Latest news

o COVID-19 Data Portal




Services

(ITIIT AtoZ | Data submission | Research infrastructure development programme | Support

The European Bioinformatics Institute (EMBL-EBI) maintains the world's most comprehensive range of freely available and
up-to-date molecular data resources.

Developed in collaboration with our colleagues worldwide, our services lel you share dala, perform complex queres and analyse the resulls In different ways
You can work local y Dy downioading our data and software, or usa our wab services fo BCCESS QU rES0UITCAS programmatically

Tools & Data Resources | & | seach s oss s dat resourcs Browse by type

Tools Data resources

Clustal Omega .1 Ensembl E’
ol Sscjunisnici BNl &l DINA o CATTLLIY, Génomd Beowssr AP and dslahass L)
piian Sisquences. Uil Omiiaa reckacis (h ol Clusialy e BCCELS 10 il Bn0E (MENcmi ANN0LAGN

AN M0

Multiple sgusncn abonimean UniF'ru t

A, COMENSSA FES0LITH kr probisn

erProScan Gy o Programmatic access

nisFEOSCaN Searches Shguonces agans! inlorPro’s predicivg
ki LAt PDBe EMBL-EBI web sarvices allow you 1o query our large
A biclogical data resources programmatically, so that you

e Click on Clustal Omega tool for MSA(multiple sequence alignment).
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Clustal Omega

Websenvices | Help & Documentation | Bioinformatics Tools FAQ ® Feedback | <Share
Toals > Multiple Sequence Alignment > Clustal Omega

Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three
or more sequences. For the alignment of two sequences please instead use our painvise sequence alignment tools.

Important note: This tool can align up 1o 4000 sequences or a maximum file size of 4 MB.

STEP 1 - Enter your input sequances

sequences in any supported format:

D —>

Or, upload a file: | Choase fle |No fie chosan Use a example sequence | Clear sequence | See more example inputs



Set the data base DNA,RNA,Protein according to your query sequence
which you have.

Put atleast 3 sequance for comparision,and at a time we can put
multiple number of sequence for MSA.

Here | have protein sequence of RUBISCO(ribulose-1,5-bisphosphate
carboxylase/oxygenase)large subunit from 6 different phylum and sub-
phylum of kingdome plante.

Lh LWNR

6.

Chlamydomonas raudensis (algae)

Riccia fluitans (Bryophyta)

Lycopodium clavatum (Pteridophyta)

Cycas szechuanensis (Gymnosperm)

Oryza sativa Japonica Group(Angiosperm-Monocot)
Arabidopsis thaliana (Angiosperm-Dicot)

Paste the sequences.
Click on submit below.
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BLAST Align Retrieve/ID mapping Peptide search

rubisco large subunit

SPARQL

UniProtkB 2020 05 results

Filter by’

h
tll Reviewed (1,008)

Swiss-Prot

" Unreviewed (166,959)
TrEMBL

Popular organisms
A. thaliana (62)

Rice (39)

B. subtilis (4)
Bovine (4)
Human (4)

Other organisms

T e

Search terms
Filter "large" as:

gene name (12)
gene ontology (11)

organism (49)

https://www.uniprot.org/taxonomy/39947

%, BLAST EAign |Download & /

/# Columns >

advancedw  Q Search

AN G
Help Contact

Quote terms: "rubisco large"

[) Q43088 RBCMT_PEA
() PO0S7S  RBL_SPIOL
() PO0S76 RBL_TOBAC
() PO0S80  RBL_SYNPS
() P00877 RBL_CHLRE
() 003042 RBL_ARATH
() POC512 RBL_ORYS)
0 POC2C2
() P11383  RBL_WHEAT
0 P21240

(J Q3INB3 RBL_SYNE7

RBL1C_CUPNE

CPNB1_ARATH

L

N

-

Ribulose-1,5 bisphosphate
carboxyla

Ribulose bisphosphate
carboxylase I...
Ribulose bisphosphate
carboxylase I...
Ribulose bisphosphate
carboxylase I...
Ribulose bisphosphate
carboxylase ...
Ribulose bisphosphate
carboxylase ...
Ribulose bisphosphate
carboxylase I...
Ribulose bisphosphate
carboxylase I...
Ribulose bisphosphate
carboxylase ...
Chaperonin 60 subunit beta
1, chlor...

Ribulose bisphosphate
carboxylase I...

RBCMT

rbcl

rbel rbeA

cbbL rbcA, rbeL, syc0130_c

rbel

rbcl AtCg00490

rbcl LOC_Osp1g00420, Nip064

cbbL1 cbbL, cbxLC, cfxLC

rbel

CPN60B1 Cpn60-B(3), LENT,

At1g55490, T5A14.11
cbbL rbel, Synpcc7942_1426

Pisum sativum (Garden pea)

Spinacia oleracea (Spinach)

Nicotiana tabacum (Common tobacco)

@ About UniProtkB & Basket v

110250 167,967 p Show 25 v/

X

475

477

Synechococcus sp. (strain ATCC 27144 / PCC 6301 / SAUG 472

1402/1) (Anacystis nidulans)

Chlamydomonas reinhardtii (Chlamydomonas smithii) 475

Arabidopsis thaliana (Mouse-ear cress) 479
Oryza sativa subsp. japonica (Rice) 477
Cupriavidus necator (Alcaligenes eutrophus) (Ralstonia 486
eutropha)

Triticum aestivum (Wheat) 477
Arabidopsis thaliana (Mouse-ear cress) 600

Synechococcus elongatus (strain PCC 7942 / FACHB-805) 472

(Anacystis nidulans R2)




 These are the 6 protein sequances that | have downloaded for doing MSA.

>AEM75128.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit, partial (chloroplast) [Chlamydomonas
raudensis]

MVPQTETRAGAGFKAGVKDYRLTYYTPDYVVKDTDILAAFRMTPQPGVPAEECGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYDIEPVPG
EDNQYIAYVAYPIDLFEEGSVTNLFTSIVGNVFGFKALRALRLEDLRIPPAYVKTFSGPPHGIQVERDKINKYGRGLLGCTIKPKLGLSAKNYGRAVYE
CLRGGLDFTKDDENVNPQPFMRWRDRFLFCAEAIYKAQSETGEVKGHYLNATAATSEEMIKRVVCAKEFGVPIIMHDYLTGGFTANTSLSNYCR
DHGLLLHIHRAMHAVIDRQRNHGIHFRVLAKALRLSGGDHLHSGTVVGKLEGEREVTLGFVDLMRDNYVEKDRSRGIYFTQDWCSMGGVMP
VASGGIHVWHMPALVEIFGDDACLQFGGGTLGHPWGNAPGAVANRVALEACTQARNEGRDLAREGGDV

>YP_009659421.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (chloroplast) [Riccia fluitans]

MSPQTETKAGAGFKAGVKDYRLTYYTPDYETKDTDILAAFRMTPQPGVPAEEAGAAVAAESSTGTWTTVWTDGLTNLDRYKGRCYDIEPVAGE
QNQYIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPPAYTKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVY
ECLRGGLDFTKDDENVNSQPFMRWRDRFLFVAEALFKAQAETGEIKGHYLNATAGTCEEMLKRAACARELGVPIVMHDYLTGGFTANTTLAFY

CRDNGLLLHIHRAMHAVIDROKNHGMHFRVLAKGLRLSGGDHIHAGTVVGKLEGDREVTLGFVDLLRDDYIEKDRSRGVYFTQDWVSLPGVL

PVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVOQARNEGRDLARQGNEIIREAAKWSPELAAACEVWKEIK
FEFDIIDTL

>BAJ40178.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit, partial (chloroplast) [Lycopodium clavatum]

YTPNYKTKDTDILAAFRMTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYDIEPVVGEKNQYIAYVAYPLDLFEEGSVTNLFTS
IVGNVFGFKALRALRLEDLRIPPAYSKTFIGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYECLRGGLDFTKDDENVNSQPFMRWR
DRFLFVAEALNKAQVETGEIKGHYLNATAGTYEEMLKRAQCAKELGVPIIMHDYLTGGFTANTSLAHYCRDNGLLLHIHRAMHAVIDRQKNHGI
HFRVLAKALRMSGGDHIHAGTVVGKLEGERDVTLGFVDLLRDDYIEKDRSRGIYFTQDWVSMPGVLPVASGGIHVWHMPALTEIFGDDSVLQ
FGGGTLGHPWGNAPGAVANRVALEA



>YP_009647987.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (chloroplast) [Cycas szechuanensis]

MSPKTETKASVGFKAGVKDYRLTYYTPEYQTKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYDIEPVPGEE
NQFIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRVPPAYSKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYE
CLRGGLDFTKDDENVNSQPFMRWRDRFCFCAEAIYKAQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTANTSLAHYC
RDNGLLLHIHRAMHAVIDRQRNHGMHFRVLAKALRMSGGDHIHAGTVVGKLEGERDVTLGFVDLLRDDFIERDRSRGIYFTQDWVSMPGVL
PVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVOQARNEGRDLAREGNEVIREASKWSPELAAACEVWKEIK
FEFEAMDVL

>ADD62840.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (chloroplast) [Oryza sativa Japonica Group]

MSCREGRMSPQTETKASVGFKAGVKDYKLTYYTPEYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHI
EPVVGEDNQYIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPPTYSKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKN
YGRACYECLRGGLDFTKDDENVNSQPFMRWRDRFVFCAEAIYKSQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTAN
TSLAHYCRDNGLLLHIHRAMHAVIDRQKNHGMHFRVLAKALRMSGGDHIHAGTVVGKLEGEREMTLGFVDLLRDDFIEKDRARGIFFTQDW
VSMPGVIPVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAAANRVALEACVQARNEGRDLAREGNEIIRSACKWSPELAAAC
EIWKAIKFEFEPVDKLDS

>NP_051067.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (chloroplast) [Arabidopsis thalianal]

MSPQTETKASVGFKAGVKEYKLTYYTPEYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHIEPVPGEE
TQFIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALAALRLEDLRIPPAYTKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYE
CLRGGLDFTKDDENVNSQPFMRWRDRFLFCAEAIYKSQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTANTSLSHYCR
DNGLLLHIHRAMHAVIDROQKNHGMHFRVLAKALRLSGGDHIHAGTVVGKLEGDRESTLGFVDLLRDDYVEKDRSRGIFFTQDWVSLPGVLPV
ASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVOARNEGRDLAVEGNEIIREACKWSPELAAACEVWKEITEN
FPTIDKLDGQE



Clustal Omega

1.1 got the MSA of the sequqnces which we have used.

Input form Web services Help & Documentation Bioinformatics Tools FAG

Toalks = Mulliphe Sequenca Alignmant = Clustal Omsga

Results for job clustalo-120200929-094231-08/8-75372199-p1m
Result Summary Guide Tree Phylogenetic Tree Results Viewers Submission Details

Download Alignment File | Show Colors

CLUSTAL Df1.2.4) maltiple sequence &]lgnesnt

AEM7S128.1 MB/POTE TRAGAG FAGNKINEL TYYTPIAKD TD] LAAF RMTPOPGVPAEEC
L P M PO TLAGAGL ECAGWENYRL TYYTPOVE THO TOI Lkl RMTPOROVPREEL
BATARLTE. L YTPRYETED TN LAAF RMTPOPGVPPEES
MP_OSI0ET.]L 0 e HE POTE TICASVG ECAGWE YL TYYTPE vE TiD THI Ll mTPQRCVPPEEL
YP_O0964 757, 1 M P TE TEAS VG FRAGVEIVEL TYYTPE Y TEDTOT LAAF RYTROPGVRPEES
A 3840 _§ FECREGRMS POTE TEASVGR KAGNEYEL T TPEYE D THI Lok ReTPOPOVIPEEA
AEMTSIIN, 1 GRAVAAESS TETWT TV TIGL TSLDEVEGRO YT E PYPGEDRGY Loy Way? IDLFEEGSY
bl T GEAVAAESSTATWITVRTDGL THL DR YEGRIYDTE AAGEQUOVTAYVAYPLDLFEEGSY
RADERLTH, 1 GRAVRAT S5 TETWT TVRTIGL T4 DEVEGROYTN L PovGlEHgY LAYWAYPLIL FEEGSY
hP_B518:7. 1 GAAVASESST GTWT TVHTDGL TSL DR VIGRTVHT EFAPGEETOF TAYWVAYPLDL F EEGSY
P_{ea e, GV 55 TG TWT TV TiGL THL DEVEGROYDEE PGl DN LavvavPLDL FEEGEY
AD0G 184, 1 GAAVASESSTGTWT TVHTOGL TSL DR VEGROYHL EPAGEDRGY LAYWAYPLOLF EEGSY
AEMTEAE 1 TRLF T4 Tt Gl kL RAL AL E Do B Fiarnd T S GiPrd TOvERDE ERcYGRGLLGCT
WP _099%554.11 . 1 TR TS TVGHNF GFEAL RALR LECH R TPPAY TR TFQGFFHG I{VERDELMEVGRPLLGET
RATEOATE. 1 TRLF T4 Tvinal Gl AL FUAL AL E G B DR A SCTH | GG TOVE RDMLMCYGRPLLGE T
NP_O510ET. 1 THEF T5 TVGHF GFEALAAL AL DR [RPAYTETFQGRFHG TOVE RISLMEYGRPLLGL T
VP i T . TR T TG G AL R L A L E COL B S T (i TWE DR N YRR PLLGE T
L 2840, 1 THMF T5 TVGHNF GFEAL RAL R LECLE TPP TYSK TFQGFFHG IIVERDELNEVGRPLLGET
AEMTS12E.1 TP LGL Sk WaRAY B L RGGL DF TRODENMAPORT MERDRFLF CAEATYRAJSETG
TP _AREL, ERFELGL Sk RGRANY T L RGGL DF TROCH VISR MR | F VLl AL P TG
RANSBATE. 1 IFE LGL SAK WGRY BCLRGGLDF TRODEMASORF MEWRDAF LFVAEALNUANVE TG
HP_O5104T 1 ERFILGL Sk W GRANY TCL RGEGL OF TREDEVISCRE MIsiIiFL F Cal il TG
WP _DaSed TeET . 1 TPE LGL Sk NGRS BC L RGGLDF TEDDENASRF MFRDRAFCFCAEATYRAETG
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2.Guide tree

Input form ‘ Web services Help & Documentation ' Bioinformalics Tools FAQ % Feedback =, Share

Results for job clustalo-120200929-094231-0878-75372199-p1m
Alignments = Result Summary Phylogenetic Tree Results Viewers = Submission Details

Download Guide Tree Data

Phylogram

Branch length: ® Cladogram () Real

AEM75128.1 0.0597645
[ YP_009659421.1 0.0298507
b BAJ40178.1 00298507
NP_051067.1 0.0330173
———  YP_009647987.1 0.0294737
L ADDG2840.1 0.0294737

Guide Tree

(
AEM75128,1:9,0597645

]

(
(
YP_B@9659421.1:8. 9298587

BAY4R178,1:0,0299507

}:8. 80873429

s

{

NP _B51067.1:0,8339173

1

(
YP_B@9647987 .1:0. 0294737

ADDGE 284, 1:0,0294737
)8, 00354357
):8.088556778
¥:@.8211795



3.Pylogenetic tree

Clustal Omega

Input form ‘ Web services Help & Documentation Bioinformatics Tools FAQ ® Feedback *<Share

Tools > Multiple Sequence Alignment > Clustal Omega

Results for job clustalo-120200929-094231-0878-75372199-p1m

Alignments Result Summary Guide Tree JEUGGLLEITGRIEEE Results Viewers | Submission Details

Download Phylogenetic Tree Data

Phylogenetic Tree

This is a Neighbour-joining tree without distance corrections.

Branch length: ® Cladogram ' Real

— AEM75128.1 0.08078
D — BAJ40178.1 0.02121

YP_009659421.1 0.03819

NP _051067.1 003103
—|—|: ADD62840.1 0.03187
YP_009647987.1 0.02578

Tree Data

(

{

AEM75128.1:0.08078,
BAJ4B175.1:9.82121)

18, 00148,
¥P_288965942]1.1:8.83819,
(

we can also download the alignment file, guide tree data and phylogenetic tree data. -



Conclusion

Multiple sequence alignment is a tool used to study
closely related genes or proteins in order to find the
evolutionary relationships between genes and to identify
shared patterns among functionally or structurally related

genes.
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