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Abstract— The major aim of this project is phylogenetic 

analysis of Cytochrome b protein from Chameleon species.  

The phylogenetic tree construction of different chameleon 

species and to find out the common structural and 

functional regions among them. We have taken 17 

sequences of cytochrome b protein in different chameleon 

species. The cytochrome b is a common protein in all these 

17 species. Cytochrome b is a Component of the ubiquinol-

cytochrome c reductase complex (complex III or 

cytochrome b-C1 complex), which is a respiratory chain 

that generates an electrochemical potential coupled to ATP 

synthesis. The chameleon is a very distinctive and well-

known species of lizard due to the large eyes and curled 

tail. Some species of chameleon, although not all, are able 

to change the colour of their skin in order to be 

camouflaged into their surroundings. Clustal Omega is a 

new multiple sequence alignment program that used 

seeded guide trees and HMM profile-profile techniques to 

generate alignments between 17 sequences.  Mega6.0 is an 

advanced version of the Molecular Evolutionary Genetics 

Analysis (MEGA) software, which had shown the facilities 

for building sequence alignments, inferring phylogenetic 

histories, and conducting molecular evolutionary analysis. 

Mega6.0 is used to construct the phylogenetic tree. MEME 

discovered novel, ungapped motifs in the sequences. 

Prosite described protein domains, families and functional 

sites as well as associated patterns and profiles to identify 

them. This analysis will be helpful in drug discovery of 

particular disease or disorder causes by cytochrome b 

mutation. 

 

Indexed Terms- Phylogenetic tree, Cytochrome b, 

Chameleon. 

 

I. INTRODUCTION 

 

Chameleons are reptiles that are part of the iguana 

suborder. These colorful lizards are known as one of 

the few animals that can change skin color. However, 

it is a misconception that chameleons change colors to 

match their surroundings [1]. 

Scientific name: Chamaeleonidae  

 

Phylogenetic tree, also known as a phylogeny, is a tree 

diagram that depicts the lines of evolutionary descent 

of different species, organisms, or genes from a 

common ancestor. Phylogenetic analysis is sometimes 

regarded as being an intimidating, complex process 

that requires expertise and years of experience. In fact, 

it is a fairly straightforward process that can be learned 

quickly and applied effectively. This Protocol 

describes the several steps required to produce a 

phylogenetic tree from molecular data for inovices. In 

the example illustrated here, the program MEGA is 

used to implement all those steps, thereby eliminating 

the need to learn several programs, and to deal with 

multiple file formats from one step to another.[3] 

 

Phylogenies are useful for organizing knowledge of 

biological diversity, for structural classifications, and 

for providing insight into events that occurred during 

evolution. Furthermore, because these trees show 

descent from a common ancestor, and because much 

of      the strongest evidence for evolution comes in the 

form of common ancestry, one must understand 

phylogenies in order to fully appreciate the 

overwhelming evidence supporting the theory of 

evolution [4]. 

 

The pattern of branching in a phylogenetic tree reflects 

how species or other groups evolved from a series of 

common ancestors.  

In trees, two species are more related if they have a 

more recent common ancestor and less related if they 

have a less recent common ancestor. Phylogenetic 

trees can be drawn in various equivalent styles. 

Rotating a tree about its branch points doesn't change 

the information it carries [5]. 

https://www.google.co.in/search?biw=1366&bih=651&q=chameleon+scientific+name&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDQvMk7TMs5OttJPyszPyU-v1M8vSk_MyyzOjU_OSSwuzkzLTE4syczPsypOzkzNKwHxFfISc1MBPh7O8EIAAAA&sa=X&ved=0ahUKEwiL_fbWpK7TAhUJqo8KHac1BaoQ6BMIngEoADAU
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Cytochrome b protein plays a key role in structures 

called mitochondria, which convert the energy from 

food into a form that cells can use. Cytochrome b is 

one of 11 components of a group of proteins called as 

complex III. In mitochondria, complex III performs 

one step of a process known as oxidative 

phosphorylation, in which oxygen and simple sugars 

are used to create adenosine triphosphate (ATP), the 

cell's main energy source. During oxidative 

phosphorylation, the protein complexes, including 

complex III, drive the production of ATP through a 

step-by-step transfer of negatively charged particles 

called electrons. Cytochrome b is involved in the 

transfer of these particles through complex III [6].  

Cytochrome b is commonly used as a region of 

mitochondrial DNA for determining phylogenetic 

relationships between organisms, due to its sequence 

variability. It is considered to be most useful in 

determining relationships within families and genera. 

Comparative studies involving cytochrome b have 

resulted in new classification schemes and have been 

used to assign newly described species to a genus as 

well as to deep in the understanding of evolutionary 

relationships [7]. 

 

Uniprot: 

UniProt is an important collection of protein 

sequences and their annotations, which has doubled in 

size to 80 million sequences during the past year. This 

growth in sequences has prompted an extension of 

UniProt accession number space from 6 to 10 

characters. An increasing fraction of new sequences 

are identical to a sequence that already exists in the 

database with the majority of sequences coming from 

genome sequencing projects.  

 

They created a new proteome identifier that uniquely 

identifies a particular assembly of a species and strain 

or subspecies to help users track the provenance of 

sequences. They present a new website that has been 

designed using a user-experience design process. They 

have introduced an annotation score for all entries in 

UniProt to represent the relative amount of knowledge 

known about each protein. These scores will be helpful 

in identifying which proteins are the best characterized 

and most informative for comparative analysis [8].          

All UniProt data is provided freely and is available on 

the web at (http://www.uniprot.org/).  

The mission of UniProt is to provide the scientific 

community with a comprehensive, high quality and 

freely accessible resource of protein sequence and 

functional information.  

 

Clustal-Omega: 

Clustal-Omega is a general-purpose multiple sequence 

alignment (MSA) program for proteins. It produces 

high quality MSAs and is capable of handling data-

sets of hundreds of thousands of sequences in 

reasonable time. In default mode, users give a file of 

sequences to be aligned and these are clustered to 

produce a guide tree and this is used to guide a 

"progressive alignment" of the sequences.  There are 

also facilities for aligning existing alignments to each 

other, aligning a sequence to an alignment and for 

using a hidden. This latter procedure is referred to as 

"external profile alignment" or EPA 

(computing.bio.cam.ac.uk/local/doc/clustalo.txt.).  

 

Clustal Omega is a completely rewritten and revised 

version of the widely used Clustal series of programs 

for multiple sequence alignment. It can deal with very 

large numbers (many tens of thousands) of DNA/RNA 

or protein sequences due to its use of the mBED 

algorithm for calculating guide trees. This algorithm 

allows very large alignment problems to be tackled 

very quickly, even on personal computers. The 

accuracy of the program has been considerably 

improved over earlier Clustal programs [9]. 

 

MEGA6.0: 

Molecular Evolutionary Genetics Analysis (MEGA) 

software, which currently contains facilities for 

building sequence alignments, inferring phylogenetic 

histories, and conducting molecular evolutionary 

analysis. In version 6.0, MEGA now enables the 

inference of time trees, as it implements the RelTime 

method for estimating divergence times for all 

branching points in a phylogeny. A new Time tree 

Wizard in MEGA6 facilitates this time tree inference 

by providing a graphical user interface (GUI) to 

specify the phylogeny and calibration constraints step-

by-step. This version also contains enhanced 

algorithms to search for the optimal trees under 

evolutionary criteria and implements a more advanced 

memory management that can double the size of 

sequence data sets to which MEGA can be applied. 
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 Both GUI and command-line versions of MEGA6 can 

be downloaded from www.megasoftware net free of 

charge [10].  

 

An advanced version of the Molecular Evolutionary 

Genetics Analysis (MEGA) software,which currently 

contains facilities for building sequence alignments, 

inferring phylogenetic histories, and conducting 

molecular evolutionary analysis. In version 6.0, 

MEGA now enables the inference of timetrees, as it 

implements the RelTime method for estimating 

divergence times for all branching points in a 

phylogeny. A new Time tree Wizard in MEGA6 

facilitates this time tree inference by providing a 

graphical user interface (GUI) to specify the 

phylogeny and calibration constraints step-by-step. 

This version also contains enhanced algorithms to 

search for the optimal trees under evolutionary criteria 

and implements a more advanced memory 

management that can double the size of sequence data 

sets to which MEGA can be applied. Both GUI and 

command-line versions of MEGA6 can be 

downloaded from www. megasoftware.net free of 

charge [11].  

 

MEME: 

The MEME Suite is a software toolkit with a unified 

web server interface that enables users to perform four 

types of motif analysis: motif discovery, motif–motif 

database searching, motif-sequence database 

searching and assignment of function. It offers a 

significantly expanded set of programs for these tasks 

compared with the earlier web server. MEME is tool 

for motif discovery. 

 

MEME (Multiple EM for Motif Elicitation) is one of 

the most widely used tools for searching for novel 

‘signals’ in sets of biological sequences. Applications 

include the discovery of new transcription factor 

binding sites and protein domains. MEME works by 

searching for repeated, ungapped sequence patterns 

that occur in the DNA or protein sequences provided 

by the user. Users can perform MEME searches via the 

web server hosted by the National Biomedical 

Computation Resource (http://meme.nbcr.net) and 

several mirror sites. Through the same web server, 

users can also access the Motif Alignment and Search 

Tool to search sequence databases for matches to 

motifs encoded in several popular formats. By clicking 

on buttons in the MEME output, users can compare the 

motifs discovered in their input sequences with 

databases of known motifs, search sequence databases 

for matches to the motifs and display the motifs in 

various formats. This article describes the freely 

accessible web server and its architecture, and 

discusses ways to use MEME effectively to find new 

sequence patterns in biological sequences and analyse 

their significance [15]. 

 

Prosite: 

PROSITE consists of documentation entries 

describing protein domains, families and functional 

sites, as well as associated patterns and profiles to 

identify them. It is complemented by ProRule, a 

collection of rules based on profiles and patterns, 

which increases the discriminatory power of these 

profiles and patterns by providing additional 

information about functionally and/or structurally 

critical amino acids.  

 

PROSITE is largely used for the annotation of domain 

features of UniProtKB/ Swiss-Prot entries. In order to 

allow better functional characterization of domains, 

PROSITE developments focus on subfamily specific 

profiles and a new profile building method giving 

more weight to functionally important residues [16].  

PROSITE is accessible at: 

(http://www.expasy.org/prosite/.) 

 

II. MATERIAL AND METHODS 

 

I. Retrieval of sequence. 

we have taken 17 sequences of cytochrome b protein 

from different chameleon species. 

The sequences of cytochrome b proteins retrieved 

from uniprot database; it is available on web at 

www.uniprot.org. 

II. Multiple Sequence Alignment. 

By using clustal omega tool, we have done multiple 

sequence alignment of different chameleon species of 

cytochrome b proteins. It helps to find out the 

sequence similarity in different sequences. We got a 

tree in statistical format, it saves as “tree.nwk” format 

on notepad. 

III. Construction of phylogenetic tree. 

Mega6.0 is software for phylogenetic tree 

construction. It is downloaded from 

www.megasoftware.net 
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IV. Motif identification. 

Motif scanning means finding all known motifs that 

occur in a sequence. MEME tool allows to discover 

novel motifs in collections of unaligned protein 

sequence. It is available on the web at meme-suite.org/ 

V. Domain identification. 

PROSITE consists of documentation entries 

describing protein domains, families and functional 

sites as well as associated patterns and profiles to 

identify them. This tool is available on web at 

http://prosite.expasy.org/ 

 

III. RESULT AND DISCUSSION 

 

I. Retrieval Sequences of 17 chameleon species from 

Uniprot database:  

American_chameleon (H9GBQ4) 

MGRIEWAMWANEQALASGLILVAGGIVAVSG

QFKRWEFAAYAIAAGVFICLLEYPRGKRKKGS

TMQRCGQQYFTPVVKVFGPLTRNYYVRSILHA

CLAVPAGFLLATILGTVCLAIASGIYLLAATRGE

EWQPIESKPKERPQVGGTIKHPPTNPPPRPPPDA

RKKPPEDGAGGQENPIAVEVEAE 

 

Flapneck Chameleon (B7S688) 

MTITRKSNPALKIINHSLIDLPTPTNISTAWNFGSLL

GLMLITQITTGLFLAMHYTADINLAFSSVAHICREV

NFGWLMRNLHANGASMFFICIYLHIGRGLYYSSYL

YKETWNIGIILLFLTMATAFLGYILPWGQMSFWGA

TVITNMLSAIPYIGSNLVNWIWGGFSVNNPTLVRFF

TLHFLTPFLIAGATMLHLLFLHETGSNNPTGLSSN

SDKVSFHPYFPLKDLTTATTTMTLLTLIALFLPTLL

TDPQNFSPANPLSTPPHIMPEWYFLFAYTILRSIPN

KLGGVMALAMSILILVLMPLLHTSKQRTMKFRPTS

QLVFWTMTANIMILTWIGSQPVEHPLTMIGQIATV

MYFLIVLAIMPILASMENKTL 

 

Fischers_Chameleon (B7S675) 

MTALRKHYPPLKTINHSLIDLPTPTNISMAWNL

GSLLGLMLMMQILTGLFLTMHYATDTHLAFSS

VSTICREVNYGWLMRNMHANGASMFFICIFLHI

GRGLFYSSYLFKETWIIGVILLLLTMITAFLGYIL

PWGQMSFWGATVITNMLSAIPLIGNDLVNWIW

GGFSVGNPTLTRFFALHFMMPFLIAGTTTLHLL

FLHETGSSNPTGLSSNPDKVLFHPYFTLKDLTT

ALTATTLLMLVALFLPTLLTDPQNFSPANPLMT

PPHIMPEWYFLFAYTILRSIPNKLGGVMALFAA

VSILLLVPMLHTSKQRSMKFRPTSQTIFWIMTA

NILILTWAGSQPVEQPIITIGQVATTAYFLIFIFIT

PIIATLENKYHDMH 

 

Awash_chameleon (B7S6G6) 

MTITRKSNPALKIINHSLIDLPTPTNISTAWNFGS

LLGLMLVTQITTGLFLAMHYTADINLAFSSIAHI

SREVNFGWLMRNLHANGASMFFICIYLHIGRG

LYYSSYLYKETWNIGIILLFLTMATAFLGYILPW

GQMSFWGATVITNMLSAIPYIGNNLVNWIWGG

FSVNNPTLIRFFTLHFLTPFLIAGTTTLHLLFLHE

TGSNNPTGLSSNSDKVSFHPYFPLKDLTAATMT

VTLLTLIALFLPTLLTDPQNFSPANPLSTPPHIMP

EWYFLFAYTILRSIPNKLGGVMALLMSILILILM

PLLHTSKQRTMKFRPFSQLMFWTMAANIMILT

WIGSQPVEQPLTTIGQIATALYFLIIVVITPTLAL

MENKTL 

 

Mediterranean_Chameleon (B7S6J2) 

MTITRKSNPALKIINHSLIDLPTPTNISTAWNFGS

LLGLMLVTQITTGLFLAMHYTADINLAFSSIAHI

SREVNFGWLMRNLHANGASMFFICIYLHIGRG

LYYSSYLYKETWNIGIILLFLTMATAFLGYILPW

GQMSFWGATVITNMLSAIPYIGNNLVNWIWGG

FSVNNPTLVRFFTLHFLTPFLIAGTTMLHLLFLH

ETGSNNPTGLSSNSDKVSFHPYFPLKDLTTATM

TVTLLTLIALFLPTLLTDPQNFSPANPLSTPPHIM

PEWYFLFAYTILRSIPNKLGGVMALLMSILILIL

MPLLHTSKQRTMKFRPLSQLMFWTMTANIMIL

TWIGSQPVEQPLTTIGQIATTLYFLIIIMITPTLAL

MENKTL 

 

Indian_Chameleon (B7S6B4) 

MTITRKSNPALKIINHSLIDLPTPTNISTAWNFGS

LLGLMLVTQITTGLFLAMHYTANIDLAFSSIAHI

SREVNFGWLMRNLHANGASMFFICIYLHIGRG

LYYSSYLHKETWNIGIILLLMTMATAFLGYILP

WGQMSFWGATVITNMLSAIPYIGNNLVNWIW

GGFSVNNPTLIRFFTLHFLTPFLIAGTTMLHLLF

LHETGSNNPTGLSSNSDKVSFHPYFPLKDLTTA

TTTMTLLTLIALFMPTLLTDPQNFSPANPLSTPP

HIMPEWYFLFAYTILRSIPNKLGGVMALFMSIL

VLILMPILHTSKQRTMKFRPLSQLMFWTMTTNI

LILTWVGSQPVEQPLTTIGQISTTLYFLIIIMLMP

TLALMENKTL 

 

African_Chameleon (B8LG21) 

MTITRKANPALKIINHSLIDLPTPTNISTAWNFG

SLLGLMLVTQITTGLFLAMHYTADINLAFSSIA

HISREVNFGWLMRNLHANGASMFFICIYLHIGR

http://prosite.expasy.org/
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GLYYSSYLYKETWNIGIILLFLTMATAFLGYILP

WGQMSFWGATVITNMLSAIPYIGNNLVSWIWG

GFSVNNPTLIRFFTLHFLTPFLIAGTTMLHLLFL

HETGSSNPTGLSSNSDKVPFHPYFPLKDLTTAT

MTLTLLTLIALFLPTLLTDPQNFSPANPLSTPPHI

MPEWYFLFAYTILRSIPNKLGGVMALLMSILILI

LMPLLHTSKQRTMKFRPFSQLMFWTMTANIMI

LTWIGSQPVEQPLTTIGQISTALYFLIIIMITPTLA

LMENKTL 

 

Veild_Chameleon (B7S6C7) 

MTIARKSNPALKIINHSLIDLPTPTNISTAWNFGS

LLGLMLVTQITTGLFLAMHYTADINLAFSSIAHI

SREVNFGWLMRNLHANGASMFFICIYLHIGRG

LYYSSYLYKETWNIGIMLLFLTMATAFLGYILP

WGQMSFWGATVITNMLSAIPYIGNNLVNWIW

GGFSVNNPTLVRFFTLHFLTPFLIAGTTMLHLLF

LHETGSNNPTGLSSNSDKVSFHPYFPLKDLTTA

TTTITLLTLIALFLPTLLTDPQNFSPANPLSTPPHI

MPEWYFLFAYTILRSIPNKLGGVMALFMSILILI

LMPLLHTSKQRTMKFRPFSQLMFWTMTANILIL

TWIGSQPVEQPLTTIGQISTTLYFLIIIMFTPTLAL

MENK 

 

Arabian_Chameleon (B7S6E0) 

MTIARKSNPALKIINHSLIDLPTPTNISTAWNFGS

LLGLMLVTQITTGLFLAMHYTADINLAFSSIAHI

SREVNFGWLMRNLHANGASMFFICIYLHIGRG

LYYSSYLYKETWNIGIMLLFLTMATAFLGYILP

WGQMSFWGATVITNMLSAIPYIGNNLVNWIW

GGFSVNNPTLIRFFTLHFLTPFLIAGTTMLHLLF

LHETGSNNPTGLSSNSDKVSFHPYFPLKDLTTA

TTTITLLTLIALFLPTLLTDPQNFSPANPLSTPPHI

MPEWYFLFAYTILRSIPNKLGGVMALFMSILILI

LMPLLHTSKQRTMKFRPFSQLMFWTMTANILIL

TWIGSQPVEQPLTTIGQISTTLYFLIIIMLTPTLAL

MENKTL 

 

Panthar_Chameleon (A0G2SPK) 

MTITRKHHPMLKIINHSLIDLPTPTNITTAWNFG

SLIGLMLMVQITTGLLLATHYTADVNMAFISVS

HICREVNFGWLTRNLHANGASMFFICIYLHIGR

GLYYSSFLHKETWNIGIILLFMTMATAFLGYILP

WGQMSFWGATVITNMMSAIPYIGNNLVSWIW

GGFSINNPTLIRFFTAHFLLPFIIAGATMLHLLFL

HETGSSNPTGMSSNLDKVTFHPYFPLKDLTTML

MTITLLTLTATLSPTFFMDPENFLPANPLTTPPHI

MPEWYFLFAYAILRSIPNKLGG 

 

Treefrog_Chameleon (Q29YK6) 

LLFLVMATAFVGYVLPWGQMSFWGATVITNL

LSAAPYIGTELVQWIWGGFSVDNATLTRFFTFH

FILPFIIAGASMIHLLFLHQTGSSNPTGLNSNPDK

IPFHAYYSYKDAFGFALLLALLAALSTFAPNILG

DPDNFTPANPLVTPPHIKPEWYFLFAYAILRSIP

NKLGGVLALLFSIMILFLMPILHTSNQRTTAFRP

LAKLLFWTLVANTMILTWIGGQP 

 

Spiny_Chameleon (Q29YK6) 

LLFLVMATAFVGYVLPWGQMSFWGATVITNL

LSAAPYIGTELVQWIWGGFSVDNATLTRFFTFH

FILPFIIAGASMIHLLFLHQTGSSNPTGLNSNPDK

IPFHAYYSYKDAFGFALLLALLAALSTFAPNILG

DPDNFTPANPLVTPPHIKPEWYFLFAYAILRSIP

NKLGGVLALLFSIMILFLMPILHTSNQRTTAFRP

LAKLLFWTLVANTMILTWIGGQP   

 

Parson_Chameleon (D6RRZ5)  

MTITRKSHPVLKTISHSLIDLPTPTNISTAWNFGS

LLGLMLVTQIVTGLFLAMHYTADINLAFNSVSL

ICREVNFGWLMRSLHANGASMFFICIYLHIGRG

LYYSSYLYKETWNVGIILLLLTMATAFLGYVLP

WGQMSFWGATVITNMLSAIPYIGNNLVNWIW

GGFSVNNPTLIRFFTLHFLMPFLIAGTTMIHLLF

LHETGSSNPTGLSSNPDKITFHPYFPLKDLCSAL

TTITLLTLITLFLPTLLTDPQNFSPANPLATPPHI

MPEWYFLFAYTILRSIPNKLGGVVALLMSIFILI

LIPLFHTSKQRTMKFRPTSQLMFWTMTTNILILT

WIGGQPVEQPFTLIGQTSTVIYFLIMTTITPTIAT

LENKAL 

 

Parrotfish_Chameleon (B6CYI0) 

LVDLPAPSNISVWWNFGSLLGLCLASQILTGLF

LAMHYTSDIATAFSSVAHICRDVNYGWLIRNM

HANGASFFFICIYLHIGRGLYYGSYLYKETWNT

GVILLLLVMMTAFVGYVLPWGQMSFWGATVI

TNLLSAVPYVGNTLVQWIWGGFSVDNATLT 

 

Brown_Chameleon (B7S662) 

MTVMRKSNPILKTINHSLIDLPTPINISTAWNFG

SLLGLLLISQIITGLFLAMHYTADIKLAFNSVSHI

CREVNLGWLLRNLHANGASMFFICIYLHIGRGI

YYASYLYKETWNTGIALLFLTMATAFLGYIL 

 

Gecko_Chameleon (Q9XLH6) 

IINNSFIDLPTPPNISAWWNFGSLLGICLIIQITTG

LFLAMHYTADTSLAFSSISHICRNVNYGWLIRN
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MHTNSASLFFICLYLHIGRGLYYGSHFYKETWN

IGILLLLLTMATAFMGYVLPWG  

 

Wrasse_Chameleon (A0A1W6R997) 

LLGLCLASQLLTGLFLAMHYTSDIATAFSSVAH

ICRDVNYGWLIRNMHANGASFFFICIYLHIGRG

LYYGSYLYKETWNIGVVLLLLVMMTAFVGYV

LPWGQMSFWGATVITNLLSAVPYVGNALVQW

IWGGFSVDNATLTRFFAFHFLFPFVIAAATVVH

LLFLHETGSNNPLGLNSDADKISFHPYFSYKDL

LGFAGLLIALTSLALFAPNL 

 

II. Multiple sequence alignment 

Multiple sequence alignment is comparison of more 

than two sequences. By using Clustal-Omega tool we 

perform multiple sequence alignment of 17 chameleon 

species on the basis of cytochrome b protein. 

 

Fig.no.1 Multiple sequence alignment result 

 
 

• In above finding, there are maximum sequence 

similarities in Parrotfish chameleon, Wrasse 

chameleon, Gecko chameleon, Fischer’s 

chameleon, Panthar chameleon, Brown 

chameleon, Parson’s chameleon, Flapneck 

Chameleon, Indian Chameleon, African 

Chameleon, Veild Chameleon, Arabian 

Chameleon, Awash Chameleon and Mediterranean 

Chameleon. 

• There are no sequence similarities has been found 

in American chameleon, Treefrog Chameleon and 

Spiny chameleon with other chameleons. These 

are distantly related species with other 14 types of 

chameleon species, the last 11 species i.e. from 

Fischer’s to Mediterranean are closely related, that 

shows 99% similarities with each other. Therefore, 

in them, there are minimum mismatches & No 

gaps with in them.  Regarding to the above 

conclusion the phylogenetic tree has been 

constructed by using MEGA 6.0 

 

III. Phylogenetic tree construction:  

Molecular Evolutionary Genetics Analysis (MEGA) 

software, which is an integrated tool for automatic and 

manual sequence alignment, inferring phylogenetic 

trees, mining web-based databases, estimating rates of 

molecular evolution, and testing evolutionary 

hypothesis. By using MEGA6.0. we construct 

following phylogenetic tree in different forms. 

 

1. Rectangular Form: - 

 
 

 2. Straight Form: - 

 

 
3. Curved Form: - 
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4. Circular form: -  

 
 

5. Radiation:-                                                                                                          

 
 

• There are Five forms of phylogenetic trees are 

displayed in the result of MEGA6.0 software. 

• Veild chameleon & Arabian chameleon, Awash 

Chameleon & Mediterranean and Treefrog 

Chameleon & Spiny Chameleons are sharing a 

more recent common ancestor with each other than 

other in the tree.  Hence, they are closely related 

with each other i.e. homologous with each other. 

the evolutionary distance between these species is 

0.0 to 0.0, 0.01 to 0.01 and 0.0 to 0.0 respectively. 

• The horizontal lines are branches and represent 

evolutionary lineages changing over time. 

• The longer the branch in the horizontal dimension, 

the larger the amount of change. 

• The bar at the bottom of the figure provides a scale 

for this.  In this case the line segment with the 

number '0.02' shows the length of branch that 

represents an amount of genetic change of 0.02. 

• Flap neck, Panther, Parson’s, Fischer’s, Brown and 

American chameleon share a more recent common 

ancestor with each other than other in the tree 

hence they are closely related with each other. The 

evolutionary distance between these species is 0.01 

to 0.42 respectively.  

• Veild chameleon and Arabian chameleon are 

closely related with Indian chameleon. The time of 

divergence among these species are 0.01% 

• Awash chameleon and Mediterranean chameleon 

are closely related with African Chameleon. The 

time of divergence between these species are 0.0%. 

• Parrotfish chameleon and Geko chameleons are 

distantly related with other 15 species of 

chameleon i.e. non-homologous with other 

species.  

 

IV. MOTIF IDENTIFICATION 

 

The MEME Suite allows the biologist to discover 

novel motifs in collections of unaligned nucleotide or 

protein sequences, and to perform a wide variety of 

other motif-based analyses. 

The result has shown below: 
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Log Likelihood Ratio: 1952, Information Content: 

200.9, Relative Entropy: 201.2, Bayes Threshold: 

9.86763 

 

Name Start p-value Sites 

2.Flapneck_chameleon 65 1.60e-66 

 

SVAHICREVNFGWLMRNLHANGASMFFICIYLHIGRGLYYSS

YLYKETWN 

9.Arabian chameleon 65 3.40e-64 SIAHISREVNFGWLMRNLHANGASMFFICIYLHIGRGLYYSSY

LYKETWN 

8. Veild chameleon 65 3.40e-64 SIAHISREVNFGWLMRNLHANGASMFFICIYLHIGRGLYYSSY

LYKETWN 

7.African chameleon 

 

65 3.40e-64 SIAHISREVNFGWLMRNLHANGASMFFIC 

IYLHIGRGLYYSSYLYKETWN 
 

 

5. Mediterranean 

chameleon 

65 3.40e-64 
SIAHISREVNFGWLMRNLHANGASMFFIC 

IYLHIGRGLYYSSYLYKETWN 
 

 

 

 

4. Awash chameleon 65 3.40e-64 SIAHISREVNFGWLMRNLHANGASMFFICIYLHIGRGLYYSSY

LYKETWN 

6.Indian chameleon 65 3.03e-63 SIAHISREVNFGWLMRNLHANGASMFFIC 

IYLHIGRGLYYSSYLHKETWN 
 

 

17. Wrasse chameleon 30 1.35e-61 SVAHICRDVNYGWLIRNMHANGASFFFICIYLHIGRGLYYGS

YLYKETWN 

14.Parrotfish Chameleon 48 1.35e-61 SVAHICRDVNYGWLIRNMHANGASFFFICIYLHIGRGLYYGS

YLYKETWN 

10.Panthar Chameleon  65 1.53e-61 

 

SVSHICREVNFGWLTRNLHANGASMFFICIYLHIGRGLYYSSF

LHKETWN 

13.Parson’s Chameleon 65 2.91e-61 SVSLICREVNFGWLMRSLHANGASMFFICIYLHIGRGLYYSSY

LYKETWN 
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15.Brown Chameleon 65 3.03e-60 SVSHICREVNLGWLLRNLHANGASMFFICIYLHIGRGIYYASY

LYKETWN 

3. Fischer’s Chameleon 65 9.59e-57 SVSTICREVNYGWLMRNMHANGASMFFICIFLHIGRGLFYSS

YLFKETWI 

16.Gecko Chameleon 53 2.10e-53 SISHICRNVNYGWLIRNMHTNSASLFFICLYLHIGRGLYYGSH

FYKETWN 

• In above list of chameleon species Arabian, Veild, 

African, Mediterranean, Awash  and Indian 

chameleon shows complete similarity in their 

sequence sites with each other. 

• And Flap neck, Panthar, Parsons, Brown, Wrasse, 

Parrotfish and Fishers shows similarity but quite 

different from above six species and with each 

other.  

 

 

 

Log Likelihood Ratio: 1862, Information Content: 

203.6, Relative Entropy: 191.8, Bayes Threshold: 

8.03772 

 

Name Starts p-value Sites 

13.Parson’s chameleon 124 2.58e-61 MATAFLGYVLPWGQMSFWGATVITNMLS 

AIPYIGNNLVNWIWGGFSVNNP 
 

 

9.Arabian chameleon 124 5.63e-61 MATAFLGYILPWGQMSFWGATVITNMLS 

AIPYIGNNLVNWIWGGFSVNNP 
 

8.Veild chameleon 124 5.63e-61 MATAFLGYILPWGQMSFWGATVITNMLSAIPYIGNNLV

NWIWGGFSVNNP 

6.Indian chameleon 124 5.63e-61 MATAFLGYILPWGQMSFWGATVITNMLS 

AIPYIGNNLVNWIWGGFSVNNP 
 

5. Mediterranean 

chameleon 

124 5.63e-61 MATAFLGYILPWGQMSFWGATVITNMLSAIPYIGNNLV

NWIWGGFSVNNP 

4. Awash chameleon 124 5.63e-61 MATAFLGYILPWGQMSFWGATVITNMLS 

AIPYIGNNLVNWIWGGFSVNNP 
 

7. African chameleon 124 3.38e-60 MATAFLGYILPWGQMSFWGATVITNMLSAIPYIGNNLVS

WIWGGFSVNNP 

2. Flapneck chameleon 124 2.97e-59 MATAFLGYILPWGQMSFWGATVITNMLS 

AIPYIGSNLVNWIWGGFSVNNP 
 

10. Panthar chameleon 124 1.56e-57 MATAFLGYILPWGQMSFWGATVITNMMSAIPYIGNNLV

SWIWGGFSINNP 

17.Wrasse chameleon 89 4.86e-57 MMTAFVGYVLPWGQMSFWGATVITNLLSAVPYVGNAL

VQWIWGGFSVDNA 

12. Spiny chameleon 6 5.93e-57 MATAFVGYVLPWGQMSFWGATVITNLLSAAPYIGTELV

QWIWGGFSVDNA 
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11.Treefrog chameleon 6 5.93e-57 MATAFVGYVLPWGQMSFWGATVITNLLSAAPYIGTELV

QWIWGGFSVDNA 

14.Parrotfish chameleon 107 7.25e-57 MMTAFVGYVLPWGQMSFWGATVITNLLSAVPYVGNTL

VQWIWGGFSVDNA 

3.Fischer’s chameleon 124 1.08e-55 MITAFLGYILPWGQMSFWGATVITNMLSAIPLIGNDLVN

WIWGGFSVGNP 

• In above list of chameleon species Arabian, Veild, 

African, Indian, Mediterranean   and Awash 

chameleon shows complete similarity in their 

sequence sites with each other. 

• And Parson’s, African, Flap neck, Panther, 

Wrasse, Spiny, Treefrog, Parrotfish and Fischer’s 

shows similarity but quite different from above six 

species and with each other.  

Log Likelihood Ratio: 1580, Information Content: 

192.7, Relative Entropy: 175.3, Bayes 

Threshold:8.05641  

 

 

 

 

 

Name Start p-value Sites 

9. Arabian chameleon 183 1.44e-59 FLTPFLIAGTTMLHLLFLHETGSNNPTGLSS 

NSDKVSFHPYFPLKDLTTA 
 

 

8. Vield chameleon 183 1.44e-59 FLTPFLIAGTTMLHLLFLHETGSNNPTGLSSNSDKVSF

HPYFPLKDLTTA 

6. Indian chameleon 183 1.44e-59 FLTPFLIAGTTMLHLLFLHETGSNNPTG 

LSSNSDKVSFHPYFPLKDLTTA 

  
 

5.Mediterranean chameleon 183 1.44e-59 FLTPFLIAGTTMLHLLFLHETGSNNPTG 

LSSNSDKVSFHPYFPLKDLTTA 
 

2.Flapneck chameleon 183 1.44e-59 FLTPFLIAGATMLHLLFLHETGSNNPTG 

LSSNSDKVSFHPYFPLKDLTTA 
 

7. African chameleon 183 1.51e-57 FLTPFLIAGTTMLHLLFLHETGSSNPTG 

LSSNSDKVPFHPYFPLKDLTTA 
 

4. Awash chameleon 183 9.61e-56 FLTPFLIAGTTTLHLLFLHETGSNNPTG 

LSSNSDKVSFHPYFPLKDLTAA 
 

13.Parson’s chameleon 183 1.64e-54 FLMPFLIAGTTMIHLLFLHETGSSNPTG 

LSSNPDKITFHPYFPLKDLCSA 
 

10.Panthar chameleon 183 1.56e-52 FLLPFIIAGATMLHLLFLHETGSSNPTGMSSNLDKVT

FHPYFPLKDLTTM 

3.Fischer’s chameleon 183 2.10e-51 FMMPFLIAGTTTLHLLFLHETGSSNPTGLSSNPDKVL

FHPYFTLKDLTTA 

12.Spiny chameleon 65 9.93e-47 FILPFIIAGASMIHLLFLHQTGSSNPTGLNSNPDKIPFH

AYYSYKDAFGF 
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11.Treefrog chameleon 65 9.93e-47 FILPFIIAGASMIHLLFLHQTGSSNPTGLNSNPDKIPFH

AYYSYKDAFGF 

17.Wrasse chameleon 148 3.18e-46 FLFPFVIAAATVVHLLFLHETGSNNPLGLNSDADKIS

FHPYFSYKDLLGF 

 

• In above list of chameleon species Arabian, Veild, 

Indian, Mediterranean and Flap neck chameleon 

shows complete similarity in their sequence sites 

with each other. 

• And African, Awash, Flap neck, Parson’s, Panthar, 

Fischer’s, Spiny, Treefrog and Wrasse shows 

similarity but quite different from above five 

species and with each other. 

 

➢ Start: The position in the sequence where the motif 

site starts. If a motif started right at the beginning 

of a sequence it would be described as starting at 

position 1. 

➢ P-value: The probability that an equal or better site 

would be found in a random sequence of the same 

length conforming to the background letter 

frequencies. 

➢ A motif site with the flanking letters on either side. 

When the site is not on the given strand then the 

site and both flanks are reverse complemented so 

they align. 

 

V. DOMAIN IDENTIFICATION 

 

• Using Prosite online tool, we discovered the 

domain in given sequences.  

• It consists of a database of biologically significant 

sites and patterns formulated in such a way that 

with appropriate computational tools it can rapidly 

and reliably identify which known family of 

protein (if any) the new sequence belongs to. 

• PROSITE's uses include identifying possible 

functions of newly discovered proteins and 

analysis of known proteins for previously 

undetermined activity. 

• Prosite results of some species of chameleon has 

shown below in tubular form: 

 

1. Fischer’s: 

    

 

 

PS5100321 CYTB_CTER   Cytochrome b/b6 C-terminal region profile
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PS510032010 CYTB_CTER   Cytochrome b/b6 C-terminal region profile:

 

Accession No. PS510032010-290:  score=25.887 

Protein sequence GLSSNSDKVSFHPYFPLKDLTTATTTITLLTLIALFLPTLLTDPQNFSPANPLSTPPHIM 

PEWYFLFAYTILRSIPNKLGG--------------------------------------- 

--------------------------------------------------- 

Predicted Features TRANSMEM 224 244 Helical [condition: none] 

 

 

 

 

 

TRANSMEM 288 290 Helical [condition: none] 

TRANSMEM 290 290 Helical [condition: none] 

TRANSMEM 290 290 Helical [condition: none] 

 

 

 

 

Accession No. PS510021-109: score= 34.333 

Protein sequence --------MTItrkhhpmlKIINHSLIDLPTPTNITTAWNFGSLIGLMLMVQITTGLLLA 

THYTADVNMAFISVSHICREVNFGWLTRNLHANGASMFFICIYLHIGRGLYYSSFL--HK 

ETWNIGIILLFMTMATAFLGYILPWGQMSFWGATVITNMMSAIPYIGNNLVSWIWGGFSI 

NNPTLIRFFTAH-FLLPFIIAGATMLHLLFLHETGSSNPT 

Predicted Features TRANSMEM 33 53 Helical [condition: none 

 

 

 

 

 

METAL 

 

83 

 

 

 

 

 

 

 

Iron (heme2 

axial   

ligand) 

 

 

[condition: H and 

not(<AnyFeature:PS51003)] 

 
[group:1] 

 

TRANSMEM 

 

86 

 

106 

 

Helical 

 

[condition: none] 

 

METAL 

 

 

97 

 

 

 

 

 

Iron (heme 1 

axial ligand) 

 

[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

TRANSMEM 

 

 

 

115 

 

 

 

135 

 

 

 

Helical 

 

 

 

 

[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

TRANSMEM 

 

150 

 

170 

 

Helical 

 

[condition: none] 

 

TRANSMEM 178 198 Helical [condition: none] 

METAL 182 

 

 

 

 Iron (heme 2 

axial ligand) 
[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

METAL 

 

196  Iron (heme 2 

axial ligand) 
[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

http://prosite.expasy.org/unirule/PRU00968?ft=1#ft1
http://prosite.expasy.org/unirule/PRU00968?ft=1#ft1
http://www.uniprot.org/manual/METAL
http://prosite.expasy.org/unirule/PRU00968?ft=10#ft10
http://prosite.expasy.org/unirule/PRU00968?ft=10#ft10
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=4#ft4
http://prosite.expasy.org/unirule/PRU00968?ft=4#ft4
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
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2. Awash

  

PS5100321 CYTB_CTER   Cytochrome b/b6 C-terminal region profile: 

 

 

3. Indian 

Accession No. PS510021-109: score= 34.325 

Protein sequence   

--------MTItrksnpalKIINHSLIDLPTPTNISTAWNFGSLLGLMLVTQITTGLFLA 

MHYTADINLAFSSIAHISREVNFGWLMRNLHANGASMFFICIYLHIGRGLYYSSYL--YK 

ETWNIGIILLFLTMATAFLGYILPWGQMSFWGATVITNMLSAIPYIGNNLVNWIWGGFSV 

NNPTLIRFFTLH-FLTPFLIAGTTTLHLLFLHETGSNNPT 
 

Predicted Features TRANSMEM 33 53 Helical [condition: none] 

 

 

 

 

 

METAL 

 

83 

 

 

 

 

 

 

 

Iron (heme2 

axial   

ligand) 

 

 

[condition: H and 

not(<AnyFeature:PS51003)] 

 
[group:1] 

 

TRANSMEM 

 

86 

 

106 

 

Helical 

 

[condition: none] 

 

METAL 

 

97 

 

 

 

Iron (heme 1 

axial ligand) 
[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

TRANSMEM 

 

 

115 

 

 

135 

 

 

Helical 

 

 

 

[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

TRANSMEM 

 

150 

 

170 

 

Helical 

 

[condition: none] 

 

TRANSMEM 

 

178 

 

198 Helical 

 

[condition: none] 

 

METAL 182 

 

 

 

 Iron (heme 2 

axial ligand) 
[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

METAL 

 

196  Iron (heme 2 

axial ligand) 
[condition: H and 

not(<AnyFeature:PS51003>)] 

 
[group:1] 

 

http://prosite.expasy.org/unirule/PRU00968?ft=1#ft1
http://www.uniprot.org/manual/METAL
http://prosite.expasy.org/unirule/PRU00968?ft=10#ft10
http://prosite.expasy.org/unirule/PRU00968?ft=10#ft10
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=11#ft11
http://prosite.expasy.org/unirule/PRU00968?ft=4#ft4
http://prosite.expasy.org/unirule/PRU00968?ft=4#ft4
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
http://prosite.expasy.org/unirule/PRU00968?ft=12#ft12
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PS510021 CYTB_CTER   Cytochrome b/b6 C-terminal region profile: 

 

CONCLUSION 

 

• This paper is Analysis of Phylogenetic tree of 

different Chameleon species on the basis of 

cytochrome b protein. Cytochrome b is used as a 

region of mitochondrial DNA. Mitochondrial 

disease that causes prominent muscular problems 

are called Mitochondrial myopathy, while 

mitochondrial disease causes both prominent 

muscular & neurological problems are called 

Mitochondrial encephalomyopathy (It refers to the 

brain).  

• The study of this paper may be helpful in future to 

drug discovery against Chameleon. These species 

can be protected from the diseases or disorders that 

causes by mutation in cytochrome b molecule. 
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