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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 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.



Procedure

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



• Click on Clustal Omega tool for MSA(multiple sequence alignment).
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A. Set the data base DNA,RNA,Protein according to your query sequence 
which you have.

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

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

D. Paste the sequences.
E. Click on submit below.

1. Chlamydomonas raudensis (algae)
2. Riccia fluitans (Bryophyta)
3. Lycopodium clavatum (Pteridophyta)
4. Cycas szechuanensis (Gymnosperm)
5. Oryza sativa Japonica Group(Angiosperm-Monocot)
6. Arabidopsis thaliana (Angiosperm-Dicot)





• These are the 6 protein sequances that I 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
CRDNGLLLHIHRAMHAVIDRQKNHGMHFRVLAKGLRLSGGDHIHAGTVVGKLEGDREVTLGFVDLLRDDYIEKDRSRGVYFTQDWVSLPGVLCRDNGLLLHIHRAMHAVIDRQKNHGMHFRVLAKGLRLSGGDHIHAGTVVGKLEGDREVTLGFVDLLRDDYIEKDRSRGVYFTQDWVSLPGVL
PVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVQARNEGRDLARQGNEIIREAAKWSPELAAACEVWKEIK
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
PVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVQARNEGRDLAREGNEVIREASKWSPELAAACEVWKEIK
FEFEAMDVL

>ADD62840.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (chloroplast) [Oryza sativa Japonica Group]
MSCREGRMSPQTETKASVGFKAGVKDYKLTYYTPEYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHI
EPVVGEDNQYIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPPTYSKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKN
YGRACYECLRGGLDFTKDDENVNSQPFMRWRDRFVFCAEAIYKSQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTAN
TSLAHYCRDNGLLLHIHRAMHAVIDRQKNHGMHFRVLAKALRMSGGDHIHAGTVVGKLEGEREMTLGFVDLLRDDFIEKDRARGIFFTQDWTSLAHYCRDNGLLLHIHRAMHAVIDRQKNHGMHFRVLAKALRMSGGDHIHAGTVVGKLEGEREMTLGFVDLLRDDFIEKDRARGIFFTQDW
VSMPGVIPVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAAANRVALEACVQARNEGRDLAREGNEIIRSACKWSPELAAAC
EIWKAIKFEFEPVDKLDS

>NP_051067.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (chloroplast) [Arabidopsis thaliana]
MSPQTETKASVGFKAGVKEYKLTYYTPEYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHIEPVPGEE
TQFIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALAALRLEDLRIPPAYTKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYE
CLRGGLDFTKDDENVNSQPFMRWRDRFLFCAEAIYKSQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTANTSLSHYCR
DNGLLLHIHRAMHAVIDRQKNHGMHFRVLAKALRLSGGDHIHAGTVVGKLEGDRESTLGFVDLLRDDYVEKDRSRGIFFTQDWVSLPGVLPV
ASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVQARNEGRDLAVEGNEIIREACKWSPELAAACEVWKEITFN
FPTIDKLDGQE



Results
1.I got the MSA of the sequqnces which we have used.



2.Guide tree



3.Pylogenetic tree

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.genes.


