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Then how to construct the trees now for example, if we have a let us say sequences right
and how to constructs the trees. So, there are various ways there are several ways to
construct the trees. So, one of the most method and the popular methods you see

UPGMA.
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Tree Construction

1. UPGMA (Unweighted Pair Group Method with Arithmetic
mean

2. Transformed Distance Method

3. Neighbor’s Relation Method

4. Neighbor Joining Methods

5. Maximum Likelihood Approaches
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This is a unweighted pair group with arithmetic mean right this is where they simplified
as UPGMA method it is very common method, and even easily understand how to
construct the trees using UPGMA method. It is a good understanding, but it has some
way some issues some disadvantages. So, rectify that one, that are several other methods
have been proposed that is transformed distance method, neighbors relation method,

neighbor joining method, maximum likeli hood approaches and so on.

So, the developed several approaches to construct trees. So, we will see how to construct
trees based on UPGMA and what are the principles used in the other types of methods.
So, it is a statistical based method right. So, it requires the data to be connected or to be
condensed with genetic distance. For example, we use we can use DNA sequences
oregons protein sequences. So, they look at these sequences and see how they are

different from each other.
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UPGMA

Statistically based method

Requires data that can be condensed to genetic distance (distance

matrix) G
E.g. Species, A, B, C and D @ ' (‘@@
e s Ny Dy O 6)
Species A B \\
5
L ! y C}\ e

C dAC dBC

e

d,g: the number of mismatching nucleotides (divided by total
number of sites, where matches could have been found)
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They calculate the distance right it is a statistically based method; they use a statistics to

analyze the data to construct the trees based on the distance.

So, how do you think about the distance here? In this case we have the we know the only
the sequences ACCTG this is you are at a consequence number one, you can sequence
number two you can see AGCAG . So, got to calculate the distance between these two it
is in the two dimensional case this is not the three dimensional one. So, in this case, if
you see how far they are different from each other? So how far each different from each

other; so what is the difference how many nucleotides are different?
Student: 2.

This is same.

Student: (Refer Time: 02:20).

This is different, this is same, this is different this is same. So, here you can see that
distance is true distance difference between A and B or one and two one comma two that
is equal to 2. So, for example, if you take the species ABCDE four species right we have
put ABC, ABCD.

So, you calculate the distance between A and B let us put dab and A and C is the AC and
A and D is AD right this is a same because B and B are the same. So, there is a 0 and B



and C already include here right. So, this way they put dash here likewise B and C you
can get here B and D and C and d. So, get the distance among all possibilities among the
all possibilities you can get the number of mismatching sites from this which two are

close to each other the one with
Student: Less.

Less number of mismatching, right. So, we will show some of the examples and if then
they are related for example, if A and B are these are closest one for example, then you
can say they are very close, they will have the similarities, they are close to each other

and then you can combine this group with C and D they use this equation.

(Refer Slide Time: 03:36)

If A and B are related (minimum mismatches)
Form a group (AB)

Combine with other species, C and D
dispy) =172 (dyc + dpe)

diapyp =172 (dyp + dgp)

The species separated by the smallest distance in the new
matrix can be clustered together.

For scaled branches, the distances will be averaged.
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To combine A B with C they take the ac plus BC by 2 because this is a C you have to
combine. So, you say C is common because A and B you have to combine. So, take this
A and this B and take the average. So, then we will get the AB into C likewise equal to a
B with D right. So, you consists A with D and B with D, then we take the average. So,
you get the ABD.

Now, you can see the smallest ones then C which are which two are close to each other
likewise you construct for everything and we based on the number information based on

the smallest distance we can construct a tree.



(Refer Slide Time: 04:21)

Example

GTGCTGCACG GCTCAGTATA GCATTTACCC TTCCATCTTC AGATCCTGAA
ACGCTGCACG GCTCAGTGCG GTGCTTACCC TCCCATICTTC AGATCCIGAA

GIGCTGCACG GCTCGGCGCA GCATTTACCC TCCCATCTTC AGATCCTATC

o Qo W P

GTATCACACG ACTCAGCGCA GCATTTGCCC TCCCGTCTTC AGATCCTAAA

E: GTATCACATA GCTCAGCGCA GCATTTGCCC TCCCGICTTC AGATCTAAAA
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So, now you have a these five sequences ABCDE right this is DNA sequences for the
five species ABCD and E. Now we need to construct a tree which parameter you have to

calculate?

Student: Distance.

Distance; so how many distance you have to calculate? Distance between?
Student: Between all possible.

Aand B, Aand C, Aand D A and E likewise B C.

Student: (Refer Time: 04:46).

BD, BE, CD, and CE right all the possibilities right AB, BC.
Student: AB, AC.

AC.

Student: AD.

AD.

Student: AE.



AE, BC, BD, BE, CD, CE and DE we get the numbers from this number which one or

which two which pair is close to each other.
Student: (Refer Time: 05:15).

Based on the distance right for actually if it A and B. So, we take the sequence A and B
and compare these two sequences, and you can see number of mismatches right how

many number of mismatches right. So, how many mismatches between A and B?
Student: 9.
91 put 9.
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Pairwise comparison (distance matrix)
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So, if you see these you can make this matrix A B C D and here B C D E because five
organisms. So, A and B there are 9, likewise A and C mismatch is 8, and Aand D is 12, A
and E is 15. So, like BC, BD, BE and CD and CE right then DE between the D and de if
you see D and DE. So, there are five mismatches; 1, 2, 3, 4, 5. So, first five mismatches.
So, this is the closest this is the lowest value. So, from this what can we infer D and E

are?
Student: Related closely related.

Close to each other all the combinations, this is the very low the lowest number of

mismatch. So, you can see D and E are close to each other. So, you put the D is here E is



here and D and E are close to each other, we make first branch you can make and first

node also you can make this is the common node. So, D and E are close to each other.
Now, what to do?
Student: (Refer Time: 06:36).

A combine this DE with all other species A B and C. So, what to do this? We take the
average right for actual if you C B and D a we do not make any changes, because we

need to compare D and E.
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Pairwise comparison (distance matrix)

) T
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So, here you put the 9 as it is, and you have to put the C right and the D and D we have
to calculate because B and C we do not touch. So, if we take the D and de 12 plus 15

what is the average?

Student: 13.5.

13.5 right with respect to A and D and de with respect to B.
Student: 16.5.

16.5 and here.

Student: 11.5.



11.5 right because we combined this D and DE with respect to A, with respect to B and
with respect to C. So, now, I get this matrix; from this matrix which one is the lowest

number?

Student: AD.

AD is the lowest one.

Student: (Refer Time: 07:28) 8.

It is a number 9, 8, 11, 13.5, 16.5 and 11.5 from this 8 is the lowest. So, what do I what

do you infer from this one?
Student: A Care close.
A and C are close to each other, right.

(Refer Slide Time: 07:40)

Pairwise comparison

Species B AC
AC :
DE 165 125
DA I
(((A,C),B),(D,E))
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So, you can see A and C are close to each other, earlier we did this D this E now from

here we can see A and C are close to each other, then what next what you have to do?
Student: (Refer Time: 07:57).

You have to combine this AC with others. So, you put the AC here and the B and D AC
D (Refer Time: 08:08) 3 B AC and de because A and C are already, we merged D merged



already then B is there. So, you have the B AC and D. So, combine this AC with B right
this is equal to 10 because 9 plus 11 equal to 20 right A plus B C right. So, 10 by 2 this is
equal to 10 then with the D to E. So, the 12.5 and 16.5 if you see here this is C to A
combine A and C. So, take the average 13.5 and 11.5. So, this will be 12.5 here you will

touch because with B and because we are doing with AC, so here this equal to 6 minus 5.
So, from this matrix now we constructed the next matrix. from this which is the lowest 1.
Student: 10.

Ten is the lowest one, so AC with the B. So, we have the AC here common AC right with
the AC we can connect with the B right we can go with this one with if you put like this,
then you can see all the three are the same line. This way I put this line and then this is
related with B and then if you this is out, then the other these two will be the remaining.
So, then DE and A C the DE and A C are common to each other finally, you can they get

the tree.

So, from this one we can construct the tree right D and E are close to each other, E and C
are close to each other and this AC is close to B and this is close to D and DE. So, we
can construct this graph. So, when you have this graph now we can easily tell. So, which

organisms they are close to each other.

The next question is how long it takes to evolve for one to other. So, you have time
frame. So, can we able to estimate the time right because we have some numbers. These
numbers tell the number of mismatches, see with the number of mismatches you can see
with less mismatches it took less time. If more number of mismatches it takes time right

to go from one organism to organism.

So, now we have now you see the length of the branches, we can calculate from the

distance matrix.
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Estimation of branch lengths

Length of the branches can also be calculated with
distance matrix

Pairwise comparison (distance matrix)
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B

This is how to calculate this is a pairwise comparison, we can check the matrix right this
matrix is same as the one we derived here this one right the same matrix. Now this is E
and D is five we assume they were the same time, with this is branch is 5 then we do add

this to 2. So, each one will get
Student: 2.5
2.5 1f it is D is here and the E is here.

(Refer Slide Time: 10:45)

Estimation of branch lengths

Time
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This will take 2.5 and this will take 2.5. So, made this is 2.5 and here this is 2.5. Now,

the next one if you take AC is equal to.
Student: 8.

8. So, if you can draw this A and C this is equal to 8 you divided by 2. So, you put 4 and
4, 8 then AC with B, that AC with B what is AC with B? It is 10. So, already here we put
4 and 4 8. So, remaining 2, we give here for the B. So, totally be 10 then AC with the B
equal to 10 and then totally if you see the A to E at least 15. So, they give this is 2.5, if
you are the rest we have put here this is 12.5 plus 2.5 this equal to 15.

So, made these number then you from this you can tell. This evolved first because it is
very close, then this will takes 4 and here you take 6.5 from AC to D right. From this you
can estimate the time approximately from one organism to other organisms. This is a

method you can easily construct trees right with simple statistics.
So, at the principle used in the UPGMA method?
Student: Distance (Refer Time: 12:00).

Distance between the two sequences how far they are different based on that we can

construct a tree.
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Neighbor’s Relation Method

Another popular variant of UPGMA: tree is constructed with
the smallest possible branch lengths overall.

Any unrooted tree, pairs of species that are separated from
each other by just one internal node are said to be
neighbors.
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So, this is another method this is called neighbor relation method, here also this is similar
to UPGMA method, but this is a unrooted tree right and you can see in the UPGMA
method, sometimes the number is not the equal for example, if you go from here to here
if you add up these numbers as well as if you add that values here for example, A to E

this is 15, but A to E if you add from here to here you will give the different number.

In this case it is not able to exactly account some numbers. So, for that one to make in
correction in this methods, they put few more conditions right. They try to join all the
neighbors not just joining one by one, they are try to join different numbers and see the

closest one which one is the minimum. So, they use that criteria to develop this methods.

(Refer Slide Time: 13:02)

Neighbor’s Relation Method
If additivity holds good:

dytdgp = dyptdge = atb+etd+2e

= dyptdeptle
a,b,c,d: lengths of terminal branches

e: length of central branch

[dye= 4+6254625+25=19

Actual case: 15]
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How to do this it is a unrooted tree? So, A B; A here to B here C and D. So, here from a
to B and C to D this is not equal as A to C and B to D. So, added another line between
these two that is E for example, here this length is A and this length is B and this length
is C and this length is D and they put additional length as E. So, if you see AC plus BD
this one and this one right this is similar to AD plus BC you can give as a plus b plus ¢
plus d plus 2 e; that means, A B plus C D and 2 e and here you can see the discrepancy
between this UPGMA method and this method they considered this also in the cord.

So, because of that this is the value you get from the UPGMA method. So, if you add up
A E the 19, but actually case it is 15 because this is this missing to take care of this

conditions.
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Four point condition:
dyptdep < dyctdgp Considers all possible pairwise
i arrangements of four species
and determines the
dyptdep < dyptde arrangement, which satisfies

the four point condition.
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They have made a four point conditions. If you put AB plus C D that should be less than
AC plus B D A because if you see here A B plus C D there should be less than AC plus
BD because we have this value E as well as A B plus C D this also less than AD plus BC
right here either you take this or you take these right that should be less ok.

Now, if you have different species, they consider all the pairwise arrangements and put in

such a way that they should satisfy this four point condition right.

(Refer Slide Time: 14:47)

For four species, considers all possible values,
(i) dyptdcps (i) dyctdgp and (jii) dgp+dpe

Smallest sum with pairing is 1 and others are 0

Repeat for all possible four pairs
Ones with highest scores are grouped.

New distance matrix can be generates as was done
for UPGMA
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Now, I have this one for I can have four species, you have different values you can
calculate A B plus C D and ac plus BD and AD plus BC and the smallest sum, which can

come close to each other that is one and others put 0.

Then we repeat for all possible pairs and take the closest ones. Once with the highest
score or the group and then from that groups you can calculate the UGPMA method to
get the distance. Then along with the UGPMA method, they considered special

conditions to derive these trees right.

(Refer Slide Time: 15:18)

Neighbor joining method

Tree is of star-like and all species comes as a single central node
regardless of the number.

Difference with other methods is the way it determines the sum
of branch lengths with each reiteration of the process.

M. Michae] Gromiha, NPTEL, Bioinformatics, Lecture 10

There is another method that is called neighbor joining method; in this case instead of

going one by one they make a star like tree.

So, each species connected and then see how far they can connect with each other
because less of this any of these numbers. So, they difference with the other methods
here you can see the sum of the branch lengths with each reiteration process, because we
considered each one separately. And finally, they try to see how which one has the

closest distance.
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Neighbor joining method

$13= (V(2(N-2)) Z(dytdy) + (112)d,, + (UN-2)%d,

—_—

Any pair of species can take positions 1 and 2; k is an accepted
outgroup

Simplified into Q, = (N-2)d,, - Zd,; - Zd,;

All possible pairs are considered and the pairs with smallest
distance is taken.

Construct new distance matrix as done with UPGMA and repeat
the process.
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Based on that they derive this equation, this is a complicated equation with the
depending upon the distance to get what are the possible pairs, which is connected to

each other with respect to the smallest distance.

Once the smallest distance could find, then they can use this standard method to get the
distance matrix as well as to get the trees. The simplest one is they try to utilize the

information from different species together.
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Maximum likelihood approaches

It represent an alternative and purely statistically based method of
phylogenetic reconstruction.

Probabilities are considered for every individual nucleotide
substitution.

Transitions (purine to purine/ pyramidine to pyramidine) and

transversions
X\M\;\l_‘ﬂw{\\'\ﬁ- _4 AA
| ¢
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Then doing one by one then recently they had developed another method right what
would we use UGPMA method, we consider all the nucleotides all the amino acids with
equal weightage and because what is the value number we use from UPGMA method the

distance.

So, it is ata is A change to T or A change to C or A change to G, we take this one because
we take only the mismatches. So, in the maximum likelihood methods which were the
statistical based method, but they give weightage. For example, the case of nucleotides
right what are the weightage they give usually? Purine to purine and pyrimidine to
pyrimidine right they give some weightages and this is a transitions and the transversions

or transversion.
Student: (Refer Time: 17:07).

Purine to pyrimidine or vice versa in this case we give more penalty right. So, in the in
the maximum likelihood method, they try to give weightage to transitions and
transversions. Likewise if you take the amino acids, when we construct trees right they
also use some sort of information for example, they can use a popular matrix, which
matrix PAM matrix or BLOSUM matrix say you can see the similarities. Also they can
also design a matrix right based on the physicochemical properties or the molecular

weights right size.

So, if you have the misalignment the alignment with mismatches, see similar residues are
commonly different residues they give weightage, accordingly they can also develop a
tree right, different ways to construct for phylogenetic trees. So, in this case if there are
multiple substitutions right may be independent or sometimes independent right that also

we can you can take into cons consideration right.
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Maximum likelihood approaches

Multiple substitutions occurred at one or more sites, which are not
necessarily independent.

It is necessary to take into account of all these facts, which needs
heavy computational power.

With current facilities, it is possible to use the method for tree
construction.
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But to take all these aspects it requires high computational power, what is the current
facility it is possible to use all the information. This is a reason initially they tried to
develop a method with the simplest possible that is UPGMA method, and with the
availability of computational power they try to increase the complexities right. So, that
we can if you if you increase a complexity, you can get better performance. But
performance you need to sacrifice in terms of time right if you have more time, you can

have more time to analyze and will better results.
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Program to construct trees

.
Phylip
© as Windows executables (not counting executing in a "DOS box"). Programs available as source code which is Windows-specific are 1
(Wote that compilers available on Windows systems, particularly the free Cygwin and MinGW compilers, can also be used to compile ma
generic source code). P run in such as Perl, Python, R or MATLAB can also be run under Windows if
programs are listed above under Unix
- = DNASIS = Mesquite = Mildodeltest
PAUPR® = MINSPNET = Phyledit * SymmeTREE MultiPhy]
TREECON EioEdit SYN-TAX Treelustaposer MimbleTree
GDA = ProSeq ETR Networle
SeqPup PAL DIVA Spectronet SPAGeD;
MOLPHY WINCLADA TrecFitter Phylogen CECAnalyzer
GeneDoc NONA Phylo_win = Phylap DualBrothers
COMPONENT plitsTree Dnatree PaupUp
TREEMAP = PERBLE RPAST DMa2 Notung
COMPARE = HY-PHY GeneStudio Pro ProtTest S84
RAPDistance = TreeExplorer Treefinder Multidivtime
TreeView = Genie =" EEE TreeSetViz ParaFit
Phylodendron = Vanilla MetaPIGA TreeMe
POPGENE MEGA = Phyltools ModelGenerator TreeMaker
TEPGA INT = MSA Simplot
GeneTree GelCompar IT = Mgenome EPHYLOGR BAli-Phy
MVSP Bionumerics = APE ProfDist CoMET
RETCALC ICS = PHASE START2 TreeDyn
Genetix EQRESTER = PHYML IOPINNT DigTree
Iilplot Eopulations = YCDMA STC Geneious
unrooted T-REX = NSA TreeSAAP Brownie
Arlequin MiBayes = BEAST Swaap Macs
DAMBE EDIELE Clann Swaap PH BayesPhylogenics
LDnaSP Winboot Jevtrace = TreeGraph 2 BayesTraits
PAML s = McMTgui DIVERGE
Teerun




So, now is it possible to construct trees by considering all these aspects, if you look into
the literature there are so many methods available here a list of each set of methods. So,
on PHYLIP is one of the most popular methods, even currently it is a widely accepted
method right for constructing trees and they will take few minutes to just demonstrate the

functioning of these PHYLIP how to do this.

(Refer Slide Time: 19:08)

Phylip

Phylip is a program to create phylogenetic tree for a
given set of amino acid sequences.

It takes the multiple alignment of the sequences as
input

Multiple sequence alignments can be done with
ClustalW, MAFFT etc.

MAFFT is widely used to prepare the input multiple
alignment file suitable for Phylip
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It Is a program for constructing a phylogenetic tree for any given set of sequences if you
get a DNA sequences or amino acid sequences it will creates the phylogenetic tree. So,

construct a phylogenetic tree. So, what is the input they acquire?
Student: (Refer Time: 19:21).

In this case in (Refer Time: 19:22 multiple sequences alignment, we can we need at least
three sequences. We take the sequences and make the alignment right and use the
alignment as the input for constructing tree. How to get the multiple sequence alignment
what are the methods commonly available to align the sequences using multiple

sequence alignment? Clustalw currently clustal omega right MAFFT.
Student: (Refer Time: 19:43).
Promols.

Student: (Refer Time: 19:44).



Puzzle and so, on right; so phylip automatically gets the information from MAFFT, if
you give a MAFFT alignment it will automatically take the alignment and then give the

tree it Is very easy.

So, it is widely used to prepare the input file suitable for phylip we use MAFFT there is
an option to save the file in phylip format. So, you do not have to worry about formatting
run MAFFT save the multiple sequence alignment in phylip format and you can give this

as input to the to run phylip.

(Refer Slide Time: 20:15)

MAFFT

€ > C # |@mafitcorep/agnment/software/ %
MAFFT version 6 @ A IST
Multiple alignment program for amino acid or nucleatide sequences
Download version
About
Yindows MAFFT is amultiple sequence alignment program for unix-like operating systems. It offers a range of multiple alignment methods, L-INS-i
f (accurate; for alignment of <~200 sequences), FFT-NS-2 (fast; for alignment of <~10,000 sequences), efc.
Source
Online version
Algnment Download and Installation
Bhylogeny
Rough tree * MacOS X
Merits / imitations * Linux
Algorithms « s
Liog + source
Benchmarks
Feedback + Changelog
The latest version is 6,857, New/ (2011/05/30)
Input Format
Fasta format, example] (LSU RNA), example? (protein)
The type of input sequences (amino acid or nucleotide) is automatically recognized.
Usage
% mafft [acquuents) input > output
VI VITCACT OTONIT; "IN T, eerure|

So, this is the home page for MAFFT right. So, they have a download version as well as
online version, you can go to this website and then you can access MAFFT. If you like to

use the online version just you go to the online version and give your sequence.
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MAFFT

Multiple sequence alignment and NJ / UPGMA phylogeny

Input

Paste protein or DNA sequences in fasta format. Example
>2p| P69905 |HBA_HUMAN Hemoglobin subunit alpha 03=Homo sapiens GN=la

MVLSPADK

LSFPTTKTYF]

AVHASLDKFLASVSTVLTSKYR
>3p|P01946 |HBA_RAT Hemoglobin subunit alpha-1/2 05=Rattus norvegi:

LSHCLLVTLAAHLPAEFTP

KKVADAL

PGALSTL

AMHASLDKFLASVSTVLTSKYR

>sp|P01942 |HBA_MOUSE Hemoglobin subunit alpha O$=Mus musculus Gsl

LVTLACHHPGDFTP

TKT

AVHASLDKFLASVSTVLTSKYR

>3p|P01966 |HBA_BOVIN Hemoglobin subunit alpha 03+Bos taurus GNeHB,

LVTL TP

GAEALERMFLSFPTTKTYF)

SHSLLVTLASHLPSDFTP

3l

or upload a file: | Choose File | No file chosen
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What these are your sequences, but you will auto it will create

sequence alignment right.

So, if you do this, it will ask for the conditions for the parameters.

(Refer Slide Time: 20:36)

Multiple sequence alignn

Input

Paste protein or DNA seque

>3p| P69905 |HBA_HUMAN Hem
MVLSPADKTHVKAAWGKVGAHAGE
KKVADALTHAVAHVDDHPNALSAL

MAFET

UPPERCASE / lowercase

O same as input

© Amino acid — UPPERCASE / Nucleotide — lowercase
Output order.

O same as input
@® Aligned

Notify when finished (optional; recommended when submitting large data)
Email address:

AvHASLDRFLASVSTYLTSKYR  Advanced settings

>3p| P01946 | HBA_RAT Hemog
MVLSADDKTHIKNCUGKIGGHGGE
KKVADALAKAADHVEDLPGALSTL
AMHASLDKFLASVSTVLTSKYR

>3p| P01942 |HBA_HOUSE Hem
MVLSGEDKSNIKAAWGKIGGHGAE
KKVADALASAAGHLDDLPGALSAL
AVHASLDKFLASVSTVLTSKYR

>3p| POL966 | HBA_BOVIN Hem
MVLSAADKGNVKAAWGKYGGHAAE
AKVAAALTKAVEHLDDLPGALSEL
<

or upload a file: | Choose Fi

Strategy.
O Auto (FFT=NS-2, FFT=NS=i or L=INS=i; depends on data size)

O FFT-NS-1 (Very fast; re ded for >2,000

© FFT-NS-2 (Fast; progressive method)

© (Medium; Iterative refinement method, two cycles only)
O FFT-NS-i (Slow; iterative refinement method)

O E-INS-i (very slow; recommended for <200 sequences with multiple conserved domains and long gaps) Help
O L-INS-i (Very slow; recommended for <200 sequences with one conserved domain and long gaps) Help

® G-INS-i (Very slow; recommended for <200 sequences with global homology) Help
O Q-INs-i

method)

with <200 sequences x <1,000 nucleotides) Help

the your multiple

y slow; secondary structure of RNA Is considered; recommended for a global alignment of highly dive
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Which parameters you want right you have the aligned one you need the aligned ones.

So, we need the aligned one you click here right and these amino acid sequence, also

here this is a this is recommended if that less than 2200 sequences; we click that one



depending upon your sequences and the different data you need you can choose any of

these settings.
(Refer Slide Time: 21:02)

MAFET

UPPERCASE / lowercase
O Same as input
‘@Ammu acid ~ UPPERCASE / Nucleotide ~ lowercase
1)

put order.
O same as input
Aligned

Multiple sequence alignn tify when finished (antinnal: rerammended when ciihmitting larne data)
[ Parameters.

Email address: |
i sScoring matrix for amino acid sequences: | BLOSUMG2 v,
Scoring matrix for nucleotide sequences: | 200PAM / k=2 ¥
1 Switch it to '1PAM / k=2' when aligning closely related DNA sequences.
>3p| P69905 | HBA_HUMAN Hes

MVL3PADKTHVKAAWCKVGAHACE Gap opening penalty. 1.0 -3.0)

KKVADALTNAVAHYDDMPNALSAL - o

AVEASLDKFLASVSTVL TSR Advanced settings Offset value: ©00-10

3p1 201946 [HBA_RAT Hemog 11flong gaps are not expected, set it as 0.1 or larger value.
MVLSADDKTNIKNCWGKIGGHGGE _ _ g _ = _
KKVADALAKAADHVEDLPGALSTL  Strategy.

AMHASLDKFLASVSTVLTSKYR
2p 101942 [HBA_NOUSE Hew O Auto (FFT-NS-2,FF  Maffe-homologs (Collects homologs from SwissProt by LAST and performs profile-based alignmen

HVLIGEDKSHTKAKUGKIGGHGAE Oon
vnALAsGHDDLPGALsAL O FFT-NS1 (ery fas o homalogs (f any)

AVHASLDRFLASVSTVLTSKYR O FFT-Ns-2 (Fast; pr¢
>3p| POL66IHBA_BOVIN HeR ) (edjum, iterative r Number of homologs: |50 (5 - 200)

MVLSAADKGNVKAAWGKVGGHAAE -

AKVAAALTKAVEHLDDLPGALSEL, O FFT=NS-i Glow; ite)  Threshold: £= (le-stl e240)

< S O E-INS-i (Very slow;
O L-INS-i (Very slow;

0058 =INS-1 (Very ly):

or upload a file: | Choose Fi ® G-INS-i (very slow; Plot LAST hits (ONA only)

: e : Q-INS. |(V y sequentevsshaathers O The longest sequence vs the others
O Q-INS-i © The top

With!2200 sséjuences ® Plot and alignment O Piot only O Alignment only
Threshold: [score=39 (E=8.4e-11) (¥

Input.
Paste protein or DNA seque
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If you do this. So, now, you can submit their data right is asking for this alignment and
the plot right. So, you ask for the matrix. So, we can use the BLOSUM matrix right. So,

and if you click on submit.

(Refer Slide Time: 21:14)

MAFFT Results

to GCG, PHYLIP, MSF, NEXUS, uppercase/lowercase, erc. with Readseq

Phylogenetic Trad

CLUSTAL forwat alignwent by MAFFT (v6.857b)

#p|P6990S| HBA_H MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG
3p| P69907| HBA_P MVLSPADKTNVKAAUGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSHGSAQUKGHG
sp| PO6635| HBA_P MVLSPADKTNVRTAUGKVGAHAGDYGAEALERMFLSFPTTKTYFPHFDLSHGSAQVKDHG
=p|PO1966| HBA_B MVLSAADKGNVKAAWGKVGGHAAEYGAEALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG
3p|PO1958| HBA_H MVLSAADKTNVEKA ALERMFLGFPTTKTYFPHF! AHG
sp|P01959| HBA_E MVLSAADKTNVKARWSKVGGNAGEFGAEALERMFLGFPTTKTYFPHFDLSHGSAQUKAHG
sp|PO1942 | HBA_M MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERMFASFPTTKTYFPHFDVSHGSAQVKGHG
#p|PO1946| HBA_R MVLSADDKTNIKNCWGKIGGHGGEYGEEALQRMFAAFPTTKTYFSHIDVSPGSAQVKAHG
=p| PO1965| HBA_P -VLSAADKANVKARWGKVGGQAGAHGAEALERMFLGFPTTKTYFPHFNLSHGSDQUKAHG
sp| P60529| HBA_C -VLSPADKTNIKSTWDKIGGHAGDYGGEALDRTFQSFPTTKTYFPHFDLSPGSAQURAHG
PETIEY B 0

* L rrremmar w e e

sp|P69905| HBA_H KKVADAL ALSDLHAHKL 'VNFKLLSHCLLVTLAAHLPAEFTP
sp|P69907| HBA_P KKVADALTNAV. SALSDLHAHKL VNFKLLSHCLLVTLAAHLPAEFTP
#p|PO6635| HBA_P KKVADAL ALSDLHAHKL 'VNFELLSHCLLVTLAAHLPAEFTP

=p| PO1966| HBA_B AKVARALTKAVEHLDDLPGALSELSDLHAHKLRVDPVNFKLLSHSLLVTLASHLPSDF TP
sp|P01958| HBA_H KKVGDALTLAVGHLDDLPGALSNLSDLHAHKLRVDPVNFKLLSHCLLSTLAVHLPNDF TP
sp|PO1959| HEA:! KKVGDALTLAVGHLDDLPGALSNLSDLHAHKLRVDPVNFKLLSHCLLSTLAVHLPNDFTP
3p|PO1942 | HBA_M KKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFKLLSHCLLVTLASHHPADFTP
sp|P01946| HBA_R KKVADALAKARDHVEDLPGALSTLSDLHAHKLRVDPVNFKFLSHCLLVTLACHHPGDFTP
sp|PO1965| HBA_P QKVADALTKAVGHLDDLPGALSALSDLHAHKLRVDPVNFKLLSHCLLVTLAAHHPDDFNP
#p|P60529| HBA_C KRVADALTTAVAHLDDLPGALSALSDLHAYKLRVDPVNFKLLSHCLLVTLACHHPTEFTP

iha, NPTEL, Bioinformatics, Lecture 10

So, you will a get the result this is a multiple sequence alignment.



Now, the question is whether you need to reformat these are not right do you want to

reformat it yes because we had do it want to use these for?
Student: Phylip

Phylip right. So, you have a reformat option here right and you can use different
formatting. So, if you use want to phylip you can use phylip. Currently MAFFT also
includes to construct trees directly that is also possible, but if you use phylip you format

with the phylip format.

(Refer Slide Time: 21:46)

MAFFT Results

!

) to GCG, PHYLIP, MSF, NEXUS, uppercasey/lowercase, erc. with Readseq

(Pregensi Tl
{

4 Options

MAFFT-G-INS-i Result

Qutput scquenc‘rmap

CLUSTAL format alignment by MAFF1 sty = Ao B
1G|Stanford Hata: | O] Calculate checksum of sequences
GenBanklgb

5p| P69905 | HBA_H MVLSPADKTNVKAAWGE | |NBRF 34 O @ Ormammmtymts

=p| P69907| HBA_P MVLSPADKTNVKAAWGHE | |EMBLIem

=p| PO6635| HBA_P MVLSPADKTNVKTAVGE [|GCG [ ]

3p| PO1966| HBA_B MVLSARDKGNVKAAUGE | DNAtrider o

3p|P01958| HBA_H MVLSAADKTNVKAAUSE

,;:pmgsglﬂg;\:g MVLSAADRTNVKAAwSH || earsoniFastalfa [0 Translate bases (list as from-baseto-base pairs)

2p| P01942 | HBA_N MVLSGEDKSNIKAAVGH [ |

5p|PO1946| HBA_R MVLSADDKTNIKNCUGH i

p| PO1965| HBA_P -VLSAADKANVKAAVGE

sp| P60529| HBA_C -VLSPADKTNIKSTUDE | PIRICODATA
= MSF

PAUPINEXUS

p| P69905 | HBA_H KRVADALTNAVAHVDDI | Pretty
3p| P69907 | HBA_P RKVADALTNAVAHVDDF— ypy
p| POG63S| HBA_P KKVADALTNAVARVDD! oy o)
3p|PO1966| HBA_B AKVAAALTKAVEHLDDI
=p| PO1958| HBA K KKVGDALTLAVGHLDDI | FlatFeatFFF
3p| PO1959| HBA_E KKVGDALTLAVGHLDDI B
sp| P01942 | HEA_M KKVADALASAAGHLDDI [ACEDB
5p| PO1946| HBATR KKVADALAKAADHVEDL
3p| PO1965| HBA_P QRVADALTKAVGHLDDLPGALSALSDLHAHRLRVDPVNFRLLSHCLLVTLA.
3p| P60529| HBA_C KKVADALTTAVAHLDDLPGALSALSDLHAYKLRVDPVNFKLLSHCLLUTLACHHPTEFTP

Re, Ry B, Mt it RET RERRERLERRENRTARE;AEE BT KRR B B i 1

g by D.G. Gilbert, 2.1.26 (18-0ct-2007)

p Shublo. bio.indiana.

ha, NPTEL, fi Lecture 10

So, we do this right we will ask for the which phylip version you want, based on the the

version if you submit then you can save the file.



(Refer Slide Time: 21:55)
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sp| P6990S| MVLSPADKTN VKAAWGKVGA HAGEYGAEAL ERMFLSFPTT KTYFPHFDLS
3p|P69907|  MVLSPADKTN VKAAUGKVGA HAGEYGAEAL ERMFLSFPTT KTYFPHFDLS
8p|P06635|  MVLSPADKTN VKTAWGKVGA HAGDYGAEAL ERMFLSFPTT KTYFPHFDLS
8p|P01966|  MVLSAADKGN VKAAWGKVGG HAAEYGAEAL ERMFLSFPTT KTYFPHFDLS
sp|P01958|  MVLSAADKTN VKAAWSKVGG HAGEYGAEAL ERMFLGFPTT KTYFPHFDLS
sp|P01959|  MVLSAADKTN VKAAWSKVGG NAGEFGAEAL ERMFLGFPTT KTYFPHFDLS
sp|P01942| MVLSGEDKSN IKAAWGKIGG HGAEYGAEAL ERMFASFPTT KTYFPHFDVS
sp|P01946|  MVLSADDKTN IKNCWGKIGG HGGEYGEEAL QRMFAAFPTT KTYFSHIDVS
sp|P01965|  -VLSAADKAN VKAAWGKVGG QAGAHGAEAL ERMFLGFPTT KTYFPHFNLS
sp|P60529|  -VLSPADKTN IKSTWDKIGG HAGDYGGEAL DRTFQSFPTT KTYFPHFDLS

HGSAQVKGHG KKVADALTNA VAHVDDMPNA LSALSDLHAH KLRVDPVNFK
HGSAQVRGHG KKVADALTNA VAHVDDMPNA LSALSDLHAH KLRVDPVNFK
HGSAQVKDHG KKVADALTNA VAHVDDMPNA LSALSDLHAH KLRVDPVNFK
HGSAQUKGHG AKVARALTKA VEHLDDLPGA LSELSDLHAH KLRVDPVNFK
HGSAQUKAHG KKVGDALTLA VGHLDDLPGA LSNLSDLHAH KLRVDPVNFK
HGSAQVKAHG KKVGDALTLA VGHLDDLPGA LSNLSDLHAH KLRVDPVNFK
HGSAQVKGHG KKVADALASA AGHLDDLPGA LSALSDLHAH KLRVDPVNFK
PGSAQVKAHG KKVADALAKA ADHVEDLPGA LSTLSDLHAH KLRVDPVNFK
HGSDQVKAHG QKVADALTKA VGHLDDLPGA LSALSDLHAH KLRVDPVNFK
PGSAQVKAHG KKVADALTTA VAHLDDLPGA LSALSDLHAY KLRVDPVNFK

LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK YI
LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK YI
LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK YI
LLSHSLLVTL ASHLPSDFTP AVHASLDKFL ANVSTVLTSK YR
LLSHCLLSTL AVHLPNDFTP AVHASLDKFL SSVSTVLTSK YI
LLSHCLLSTL AVHLPNDFTP AVHASLDKFL STVSTVLTSK YR
LLSHCLLVTL ASHHPADFTP AVHASLDKFL ASVSTVLTSK
FLSHCLLVTL ACHHPGDFTP AMHASLDKFL ASVSTVLTSK YR
LLSHCLLVTL AAHHPDDFNP SVHASLDKFL ANVSTVLTSK YR
LLSHCLLVTL ACHHPTEFTP AVHASLDKFF AAVSTVLTSK YR

BEBER

-
=

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 10

This is the phylip format right this different from the MAFFT format. So, these are the
your sequences they are aligned for the phylip right.

(Refer Slide Time: 22:05)
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sp| P63305| MVLSPADKTN VKAAWGKVGA HAGEYGAEAL ERMFLSFPTT KTYFPHFDLS
sp|P69907|  MVLSPADKTN VKAAWGKVGA HAGEYGAEAL ERMFLSFPTT KTYFPHFDLS
sp|P06635|  MVLSPADKTN VKTAWGKVGA HAGDYGAEAL ERMFLSFPTT KTYFPHFDLS
3p|P01966|  MVLSAADKGN VKAAWGKVGG HAAEYGAEAL ERMFLSFPTT KTYFPHFDLS
sp|P01958|  MVLSAADKTN VKAAWSKVGG HAGEYGAEAL ERMFLGFPTT KTYFPHFDLS
sp|P01959|  MVLSAADKTN VKAAWSKVGG NAGEFGAEAL ERMFLGFPTT KTYFPHFDLS
3p|P01942|  MVLSGEDKSN IKAAWGKIGG HGAEYGAEAL ERMFASFPTT k
3p|P01946|  MVLSADDKTN IKNCWGKIGG HGGEYGEEAL QRMFAAFPTT
8p|P01965|  -VLSAADKAN VKAAWGKVGG QAGAHGAEAL ERMFLGFPTT
sp|P60529|  -VLSPADKTN IKSTWDKIGG HAGDYGGEAL DRTFQSFPTT

Options

HGSAQVKGHG KKVADALTNA VAHVDDMPNA LSALSDLHAH
HGSAQVKGHG KKVADALTNA VAHVDDHPNA LSALSDLHAH
HGSAQVKDHG KKVADALTNA VAHVDDHPNA LSALSDLHAH
HGSAQURGHG AKVAMALTKA VERLDDLPGA LSELsoLuak ¢ | Quiput sequence format

¥

¥

¥

¥
HGSAQVKAHG KKVGDALTLA VGHLDDLPGA LSNLSDLEAH E R :
HGSAQVRAHG KKVGDALTLA vorLooLPGA Lsisouman ¢ || PhylipPhylpd ¥ O] Remove gp symbols: - |

¥

¥

¥

¥

HGSAQVKGHG KKVADALASA AGHLDDLPGA LSALSDLHAH . .
PGSAQVKAHG KKVADALAKA ADHVEDLPGA LSTLSDLHAH biosequence date (0 Calotechecksum ofsequences
( Dowtloadto fle

HGSDQVKAHG QKVADALTKA VGHLDDLPGA LSALSDLHAH
PGSAQVEAHG KKVADALTTA VAHLDDLPGA LSALSDLHAY
View in browser

Select ©all or O sequences by nuber:
LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK
LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK
LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK
LLSHSLLVTL ASHLPSDFTP AVHASLDKFL ANVSTVLTSK

1

: \ |

1

i
LLSHCLLSTL AVHLPNDFTP AVHASLDKFL SSVSTVLTSK 3} I - - "
LLSHCLLSTL AVHLPNDFTP AVHASLDKFL STVSTVLTSK Y @ NO Ehme D Trms]ﬂte basﬂ (]m L &om bﬁse‘to basc pws)

i

1

1

1

Change sequence case to

LLSHCLLVTL ASHHPADFTP AvHASLDRFL AsvsTvLTsk v | O) lower l ‘
FLSHCLLVTL ACHHPGDFTP AMHASLDKFL ASVSTVLTSK 0 TR

LLSHCLLVTL AAHHPDDFNP SVHASLDKFL ANVSTVLTSK
LLSHCLLVTL ACHHPTEFTP AVHASLDKFF AAVSTVLTSK

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 10

And you can save this right you can download the file right, you can save the file now.

So, you have the input file for phylip now.



(Refer Slide Time: 22:08)

Saved in a temporary file “readseq”.

Open it and save as “work1”
[l readseq (1) - WordPad

DEE &R # [ Save As [”ﬂ@

10 142 Savein | L) exe ¥ 0% @
ap|P69905|  MVLSPADKTN VKA. Dhesgone]
=p|P69907|  MVLSPADKTN VKA. emogean)
sp|PO6635|  MVLSPADKTN VKT.
sp|PO1966|  MVLSAADKGN VKA. My Recent
=p|PO1958|  MVLSAADKTN VKA. Document i
=p|PO1959|  MVLSAADKTN VKA.
sp|P01942|  MVLSGEDKSN IKA.
sp|PO1946|  MVLSADDKTN IKN Desklop
=p|PO1965|  -VLSAADKAN VKA.
=p|P60529|  -VLSPADKTN IKST

HGSAQVKGHG KKV.
HGSAQUKGHG Kkvy My Documents
HGSAQUKDHG KKV.
HGSAQUKGHG AKV.
HGSAQUKAHG KKV
HGSAQVKAHG KKVQ My Computer
HGSAQVKGHG KKV.
PGSAQVEAHG KKV. =
HGSDQVKAHG QKV. File name: workl |

L0 oa My Network Save as type: Text Document v Cancel

L} [ Save in this format by default
LLSHCLLVTL AAHLPXEFTF TXSTSTUCTSE 1K
LLSHCLLVTL AAHLPAEFTP AVHASLDKFL ASVSTVLTSK YR

Folder: Phylip-3.69/exe/workl

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 10

Now, next one is you need to run phylip to construct a trees.

(Refer Slide Time: 22:15)

Procedure to run Phylip

1. Bootstrapping: to check the confidence level

In statistics, bootstrapping is a computer-based method for
assigning measures of accuracy to sample estimates.

Bootstrapping is the practice of estimating properties of
an estimator (such as its variance) by measuring those
properties when sampling from an approximating
distribution.

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 10

So, to run any of these programs and if you have to check whether your results are
significant or not. For example, if you give 10 sequences, it will construct a tree right and
what will happen if there is a change right whether the program depends upon these
sequences are also this different from the new set of sequences or completely
randomized sequences. Because you had 10 sequences you will get a tree, if you

completely randomize a sequence they are also you get a tree right. Your tree is the same



as randomized tree or it is unique for your sequences. If it is unique then what will you

infer ?
Student: (Refer Time: 22:57) significant.

You need significant because you will get a Unix tree. So, that is good for only your
sequences. If you have tree and the randomized tree are the same, then what will you

infer?
Student: (Refer Time: 23:10).

Is nothing because it could be possible by random and exactly one and two are close to
each other, even if you take any random sequences one and two will be close to each
other right. For in this case they use a method called bootstrapping to increase the

confidence level, whether your tree is confident or not.

So, in statistics we say computer based method, to assess the measure of accuracy for
any your analysis. So, what to do? This is the practice of estimating the properties of the
estimator, because here we want to have the proper alignment suggests its variance and
so on. From the sampling of independent data right you can have the various several
different data right and from this sampling, you see whether your data is significant or

not.

(Refer Slide Time: 23:55)

Procedure to run Phylip

One standard choice for an approximating distribution is the
empirical distribution of the observed data.

This can be implemented by constructing a number
of resamples of the observed dataset, each of which is
obtained by random sampling with replacement from the
original dataset.

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 10



How to do this? See how we do various empirical distribution for example, you can
resamples you construct large number resampling for example, 100 times, 1000 times, 10
000 times you can resample the data and from this sample you construct the trees and

compare.

For example if you had 10 sequences, if you align you will get 10. Each sequence you
can sample many times 100 times, 1000 times you can take. Now from the pool you take
any 10 and then again you construct. Do it for thousand times and 10000 times and then
see how many times you get the same two sequences are aligned together right. Even if it

is completely random you do not get you do not get any random distribution.

If two are really close related then always you get this close to each other I will show

you how to do these.

(Refer Slide Time: 24:41)

File Edit View Favorites Tools Help

Qek - ©

File and Folder Tasks i, 1#0 i

9 Makeanewfolder || B

&) Publish this folder to the
Web neighbor

1=0 perny

=2 share this folder

Other Places

© phylip-3.69

£ My Documents
I Shared Documents
% My Computer

\'3 My Network Places

Details

ey
—— restdist
—_—

=
N

exe
File Folder

Date Modified: Today, July 21,
2011, 9:35 AM

seqboot

orkl

treedist ext Document

M. Michae] Gromiha, NP, Bioinformatics, Lecture 10

So, in this case first we have to do the bootstrapping. So, there is the here you can when
you download phylip and when you insert phylip, you will get all these files. So, one is
the C boot bootstrap ing method here, this is your input file work on we saved in the

previous one.



(Refer Slide Time: 25:02)

7. C:\Documents and Settings\Admin\Desktop\phylip-3.69\exelseqboot.exe

eqhoot.exe: can’t find input nfile
Please enter a new file name> worki.txt

Bootstrapping algorithm, version 3.69

Settings for this run:
D equence . Horﬁt. Rest., Gene Freqs? Molecular sequences
J| Bootstrap, Jmm e, Par u levriz Bootstr:
% Regular anpling fract regula
B Blnck Ihn !nr blm:k hutltrlnpinu 1 !:' r hoot~+--=Y
R oy IIIIIY replicates? 100,
W Read weights of characters Nn unber 1
c Read categories of sites number 2
A e an R R TR PR DURES SRR
1 Input s ﬁlncn intn-!.uvod Yes URSOR,
a Terminal l:yp i NST, none> um PC number 5
ia R el e Ty unber %
2 Print indinlthn! nl" progress of run Yll BURESE 8
¥ to accept these or type the letter for one to change nbe 9

otstrapping algorithm, version 3.69

nunber 10
[ umm.u_
Done . P ——
ettings for this run

Sequence., Hovlh Rest.. Gene Freqs? Molecular ¢Press enter to quit.
Bonnv:up Jackknife, Paumu Raurln

Regular or alter: mpling fract regular
‘heh lhl l"vr blnnk—bnnt!trllminu ? trap)
Hou LR licates,
Read uughn A Taar fare
Read c. ries of site:

Write out dn:: -mnsz-'Jm“ 1:.%';\ E:- sets Outﬁle Contalns
Terninal type CIBH PG, ANST, none>? IBH PG i r
BT A G ) 10 replications

to accept these or type the letter for one to change

al\|1 » of replicates?

¥ to accept these or type the letter for one to nhnT

' tlndﬂl number seed <(must be odd>?

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 10

So, you get it this bootstrapping right it will ask for the input. So, how many replicates
do you want? We gave here 10 sequences, how many replicates you need to get for each
sequence? In 100 or 10,000 1000 anything you write right. If you want all also it ask for
the different options. So, you have they give any weight or any characters or you can see
the sequences, which type of settings you want bootstrap or jackknife or whatever right
here you put the bootstrap. So, what are the sampling procedure did you want right this is
a regular sampling procedure, and here replicates right. If you want to accept you put y,
but if you want to change just you can change right if a y to accept right and type the
letter for one to change anything any letter you can change. If you want to change
replicates you put r right then you will you can change you put r then you have change
the number of replicates. Whatever you want to change put this letter then accordingly

you can change fine.

So, and if you change the replicates keep the accept right then the they ask for a random
sheet that is for the programming purpose right and finally, it will get if you put 10
replicates, it generate 10 replicates. Then output is return this file right you can see this

now the outfile if you open the outfile it contains 10 replication ok.



(Refer Slide Time: 26:14)
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p|P6990S| MLPPADKKTT
p|P69907| MLPPADKKTT
p|PO663S| HLPPADKKTT
p|PO1966| MLAAADKKGG
p|P01958| MLAAADKKTT
p|P01959| MLAAADKKTT
sp|P01942| MLGGEDKKSS
p|P01946| MLAADDKRTT
p|P01965| -LAAADKKAA

TYVAGKGAHH
TYVAGKGAHH
TVVTGKGAHH
GVVAGKGGHH
TVVASKGGHH
TYVASKGGNN
STTAGKGGHH
TIINGKGGHH
AVVAGKGGQQ

HGGEGAELRM MMMFFSTTKK
HGGEGAELRH MMMFFSTTKK
HGGDGAELRH MMMFFSTTKK
HAAEGAELRH MMMFFSTTEK
HGGEGAELRH MMMFFGTTEK
NGGEGAELRN MMMFFGTTEK
HAAEGAELRH MMMFFSTTEK
HGGEGEELRH MMMFFATTKK
QGGAGAELRM MMHFFGTTKK

sp|P60529| -LPPADKKTT TITSDKGGHH HGGDGGELRT TTTFFSTTKK

A ARADPSALLH KLLLHCCCCV

A ARADPSALLH KLLLHCCCCV

A ARADPSALLH KLLLHCCCCV

AKKVAAAALA AAEDPSELLH HAHHRRDDNN KLLLHSSSSV

A AAGDPSNLLH KLLLHCCCCS

A AAGDPSNLLH KLLLHCCCCS

A AAGDPSALLH KLLLHCCCCV

KKKVADDDLA AADEPSTLLH HAHHRRDDNN KFFFHCCCCV

QKKVADDDLA AAGDPSALLH HAHHRRDDNN KLLLHCCCCV

KKKVADDDLA AAADPSALLH HAYYRRDDNN KLLLHCCCCV
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR
ASSLLFFVVS STLLSKYYYR RR

10 142
3p|P69905| MLAAAUVGGA AGEYYGGAAL EEERFFLLLF FYFFFFPPHD

p|P69907| MLAARUVGGA
p|PO663S| MLAATUVGGA
p|PO1966| MLAARUVGGA
sp|P01958| MLAAAWVGGA

AGEYYGGAAL
AGDYYGGAAL
AAEYYGGAAL
AGEYYGGAAL

EEERFFLLLF FYFFFFPPHD
EEERFFLLLF FYFFFFPPHD
EEERFFLLLF FYFFFFPPHD
EEERFFLLLF FYFFFFPPHD

KTYFFFFDDS
KTYFFFFDDS
KTYFFFFDDS
KTYFFFFDDS
KTYFFFFDDS
KTYFFFFDDS
KTYFFFFDDS
KTYIITIDDS
KTYFFFFNNS
KTYFFFFDDS

TTTLLAAAHL
TTTLLAAAHL
TTTLLAAAHL
TTTLLAASHL
TTTLLAAVHL
TTTLLAAVHL
TTTLLAASHH
TTTLLAACHH
TTTLLAAAHH
TTTLLAACHH

DDLLHAAQQQ
DDLLHAAQQQ
DDLLHAAQQQ
DDLLHAAQQQ
DDLLHAAQQQ

SHHGGAAKGK
SHHGGAAKGK
SHHGGAAKGK
SHHGGAAKGA
SHHGGAAKGK
SHHGGAAKGK
SHHGGAAKGK
SPPGGAAKGK
SHHGGDDKGQ
SPPGGAAKGK

LAAAEFFTHA
LAAAEFFTHA
LAAAEFFTHA
LSSSDFFTHA
LNNNDFFTHA
LNNNDFFTHA
HAAADFFTHA
HGGGDFFTHA
HDDDDFFNHA
HTTTEFFTHA

QUYVKGGKKA
QUYVKGGKKA
QUYVKDGKKA
QUYVKGGKKA
QUVVKAGKKG

outfile
10 different sets
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So, here you can see a 10 replicates right the outfile contains 10 different sets of or each

of your sequences right. Now you have to use the method, now you have the bootstrap

for the bootstrapping you did sampling and you get a lot of your replicates.

(Refer Slide Time: 26:21)
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Now, there different ways to get the tree right. So, one is the maximum likelihood, this is

the one which considers the substitutions. So, this is the proml, this is a program which

can run for the maximum likelihood method. So, go with this one. So, the out the outfile



you obtain from the bootstrapping, this can be the input to the proml. So, you do not

have to do anything.

(Refer Slide Time: 26:54)

£7 C:\Documents and Settings\Admin\Desktop\phylip-3.69\exelproml.exe
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So, run this one giving the input as this output out file. So, you can see this outfile as a

input, then you can write the what the file name which one we need to save.

So, you give there a file name all right then again they ask for the same question you that
you want to in change anything; if you do not want to change just you put to y. So, if you
want to change, you can give the letters appropriately and you can change. How many

times you want to jumble this sequence again right. So, you can also do that.



(Refer Slide Time: 27:19)
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this out tree this output we can see here right file it is saved ok.

(Refer Slide Time: 27:32)
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< TreeView
[ Fie Edt Sty Tree Window Help

i outtree

A XJee] O eRy

sp|PEI205|

sp|PB0529|
sp|PO196
sp|PO1966|!

spmssjl
spIPO1S
splmwﬂ
sp|PO19,

sp|PEI207|

—
L ooiposeas

So, the 10 different cases. So, you can see the trees. So, there is which two are close to
each other, say these two are close to each other and these two are close to each other
these two are close to each other these two are close to each other and these two these

two and these two are again these are close to each other this line right. So, you can see
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the linergy between among these different sequences.

Now, the question is how far you are confident that these two are close to each other.

(Refer Slide Time: 28:22)
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So, for this case you can go to consensus tree right. So, go with this a work on consensus

this is your file.

(Refer Slide Time: 28:29)
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So, finally, if you give the files right finally, you can get this a file work on consensus

right.



(Refer Slide Time: 28:37)
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i

Now, if you get the tree this show as will tree. So, here is that option call rectangular
cladogram, if you click on that then we will get this with numbers. From this one you can

what is a num meaning of these different numbers.
Student: (Refer Time: 28:51).

(Refer Time: 28:52) right what is a significant if this is a 10, these are 10 options out of
10 you all the 10 you these two are indent to each other. In this case between these two
the possibility is only 50 percent, between these two the possibility is 100 percent. So,
here is more confident that these two are close to each other compared with these two are
close to each other. Likewise you have the numbers this will tell you the closest
sequences as well as how confident you can see that these two sequences are close to

each other.

So, in summarize what did we discuss in this class?

Student: (Refer Time: 29:25).

Construct your trees what is a means of tree it will give you the information regarding?

Student: (Refer Time: 29:29) relationship.



Right relationship among the different sequences and how far the time taken to evolve
from one organism to different organisms right there are different ways to construct the

trees; what is the most common method right.

Student: UPGMA.

UPGMA method right what is the input for the UPGMA method?

Student: Sequence (Refer Time: 29:47).

Sequences; sequences who which information they obtain from the sequence?
Student: Distance.

Distance right they take the mismatches and using the mismatches they will construct a
trees. A lot of other methods also available for construct a trees right and the maximum
likelihood method is one of the most widely used methods, because that uses the

information regarding the they.
Student: (Refer Time: 30:10).

Characteristic of nucleotides or amino acids; what is the program we discuss to construct

a trees?

Student: Phylip.

Phylip like what is the input for the phylip?
Student: Multiple sequence.

Multiple sequence alignment you can use MAFFT to get the multiple sequence
alignment right and then you can construct the trees right and you can also validate using

bootstrapping method right fine right.

So, far we discussed various aspects for example, sequence alignment, conservation and
the tree and so on. Next classes we will discuss about the different parameters or
different properties or different features, which can be derived from this amino acid
sequences and how these features or the properties will be useful to understand this

structural function.



Thank you very much.



