PHYLOGENETIC TREE
ANALYSIS USING MEGA




Process of construction of the phylogenetic tree

* The whole process of construction of the
phylogenetic tree is divided into five
different steps.

I. Choosing an appropriate markers for the
phylogenetic analysis.

Ii. Multiple sequence alignments.

lii.Molecular phylogenetic tree building
methods.

IV.Phylogenetic reconstruction.
v.Valuation of the phylogenetic tree.




Construction of phylogenetic tree using MEGA

Phylogenetic information marker:RUBISCO large
subunit-which is encoded by the chloroplast genome.
Organisms:

— Chlamydomonas raudensis

— Riccia fluitans

— Lycopodium clavatum

— Cycas szechuanensis

— Oryza sativa Japonica

— Arabidopsis thaliana

Software used:

» MEGA
» UniProt
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Downloading the RUBISCO large subunit sequence from UniProt
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>AEM75128.1 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit, partial (chloroplast)
[Chlamydomonas raudensis]

MVPQTETRAGAGFKAGVKDYRLTYYTPDYVVKDTDILAAFRMTPQPGVPAEECGAAVAAESSTGTWTTVWTDGL
TSLDRYKGRCYDIEPVPGEDNQYIAYVAYPIDLFEEGSVTNLFTSIVGNVFGFKALRALRLEDLRIPPAYVKTFSGPP
HGIQVERDKINKYGRGLLGCTIKPKLGLSAKNYGRAVYECLRGGLDFTKDDENVNPQPFMRWRDRFLFCAEAIYK
AQSETGEVKGHYLNATAATSEEMIKRVVCAKEFGVPIIMHDYLTGGFTANTSLSNYCRDHGLLLHIHRAMHAVIDR
QRNHGIHFRVLAKALRLSGGDHLHSGTVVGKLEGEREVTLGFVDLMRDNYVEKDRSRGIYFTQDWCSMGGVMP
VASGGIHVWHMPALVEIFGDDACLQFGGGTLGHPWGNAPGAVANRVALEACTQARNEGRDLAREGGDV

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

MSPQTETKAGAGFKAGVKDYRLTYYTPDYETKDTDILAAFRMTPQPGVPAEEAGAAVAAESSTGTWTTVWTDGL
TNLDRYKGRCYDIEPVAGEQNQYIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPPAYTKTFQG
PPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYECLRGGLDFTKDDENVNSQPFMRWRDRFLFVAEA
LFKAQAETGEIKGHYLNATAGTCEEMLKRAACARELGVPIVMHDYLTGGFTANTTLAFYCRDNGLLLHIHRAMHAYV
IDRQKNHGMHFRVLAKGLRLSGGDHIHAGTVVGKLEGDREVTLGFVDLLRDDYIEKDRSRGVYFTQDWVSLPGV
LPVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVQARNEGRDLARQGNEIIREA
AKWSPELAAACEVWKEIKFEFDIIDTL

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

YTPNYKTKDTDILAAFRMTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYDIEPVVGEKNQYIA
YVAYPLDLFEEGSVTNLFTSIVGNVFGFKALRALRLEDLRIPPAYSKTFIGPPHGIQVERDKLNKYGRPLLGCTIKPK
LGLSAKNYGRAVYECLRGGLDFTKDDENVNSQPFMRWRDRFLFVAEALNKAQVETGEIKGHYLNATAGTYEEML
KRAQCAKELGVPIIMHDYLTGGFTANTSLAHYCRDNGLLLHIHRAMHAVIDRQKNHGIHFRVLAKALRMSGGDHIH
AGTVVGKLEGERDVTLGFVDLLRDDYIEKDRSRGIYFTQDWVSMPGVLPVASGGIHVWHMPALTEIFGDDSVLQF
GGGTLGHPWGNAPGAVANRVALEA



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

MSPKTETKASVGFKAGVKDYRLTYYTPEYQTKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGL
TSLDRYKGRCYDIEPVPGEENQFIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRVPPAYSKTFQG
PPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYECLRGGLDFTKDDENVNSQPFMRWRDRFCFCAEAI
YKAQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTANTSLAHYCRDNGLLLHIHRAMHAVI
DRQRNHGMHFRVLAKALRMSGGDHIHAGTVVGKLEGERDVTLGFVDLLRDDFIERDRSRGIYFTQDWVSMPGVL
PVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVQARNEGRDLAREGNEVIREA
SKWSPELAAACEVWKEIKFEFEAMDVL

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

MSCREGRMSPQTETKASVGFKAGVKDYKLTYYTPEYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWT
TVWTDGLTSLDRYKGRCYHIEPVVGEDNQYIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPPT
YSKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRACYECLRGGLDFTKDDENVNSQPFMRWRDR
FVFCAEAIYKSQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTANTSLAHYCRDNGLLLHIH
RAMHAVIDRQKNHGMHFRVLAKALRMSGGDHIHAGTVVGKLEGEREMTLGFVDLLRDDFIEKDRARGIFFTQDW
VSMPGVIPVASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAAANRVALEACVQARNEGRDLAREG
NEIIRSACKWSPELAAACEIWKAIKFEFEPVDKLDS

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

MSPQTETKASVGFKAGVKEYKLTYYTPEYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLT
SLDRYKGRCYHIEPVPGEETQFIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALAALRLEDLRIPPAYTKTFQGPP
HGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYECLRGGLDFTKDDENVNSQPFMRWRDRFLFCAEAIYK
SQAETGEIKGHYLNATAGTCEEMIKRAVFARELGVPIVMHDYLTGGFTANTSLSHYCRDNGLLLHIHRAMHAVIDR
QKNHGMHFRVLAKALRLSGGDHIHAGTVVGKLEGDRESTLGFVDLLRDDYVEKDRSRGIFFTQDWVSLPGVLPV
ASGGIHVWHMPALTEIFGDDSVLQFGGGTLGHPWGNAPGAVANRVALEACVQARNEGRDLAVEGNEIIREACKW
SPELAAACEVWKEITFNFPTIDKLDGQE



Molecular Evolutionary Genetics Analvsis
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X1 MX: Alignment Explorer
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X1 MX: Alignment Explorer
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X1 MX: Alignment Explorer
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Molecular Evolutionary Genetics Analysis
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Molecular Evolutionary Genetics Analysis
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YP 009647987 1 nbulose-15-bisphosphate carboxylase/oxygenase large subunit (chloroplast) Cycas szechuanensis

BAJ40178 1 ribulose-15-bisphosphate carboxylase/oxygenase large subunit partial (chloroplast) Lycopodium clavatum

YP 009659421 1 ribulose-15-bisphosphate carboxylase/oxygenase large subunit (chloroplast) Riccia fluitans

AEM75128 1 ribulose-15-bisphosphate carboxylase/oxygenase large subunit partial (chloroplast) Chlamydomonas raudensis

[] Evolutionary relationships of taxa
The evolutionary history was inferred using the Neighbor-Joining method [1]. The optimal tree with the sum of branch length = 0.25992720 is shown. The percentage of replicate frees in which the associated taxa clustered fogether in the bootstrap test (1000 replicates) are
@ shown next to the branches [2]. The evolutionary distances were computed using the Poisson correction method [3] and are in the units of the number of amino acid substitutions per site. This analysis involved & amino acid sequences. All ambiguous positions were
removed for each sequence pair (pairwise deletion option). There were a total of 486 positions in the final dataset Evolutionary analyses were conducted in MEGA X [4]
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By constructing PHYLOGENETIC TREE:-
We can find out the evolutionary history.
Can measure phylogenetic diversity using phylogenetic trees.

Can trace evolutionary history of infectious bacteria and
viruses.

To guide our search for new species.
Find out how species spread geographically in their evolution.
To tell us when taxa originated and where.




