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INTRODUCTION 

Rett syndrome (RTT) is a genetic brain disorder which 

typically becomes apparent after 6 to 18 months of age in 

females. Symptoms include problems with language, 

coordination, and repetitive movements. Often there is 
slower growth, problems walking, and a smaller head 

size. Complications can include seizures, scoliosis, 

and sleeping problems. Those affected, however, may be 

affected to different degrees.  

 

Rett syndrome is due to a genetic mutation of 

the MECP2 gene. This gene occurs on the X 

chromosome. Typically it develops as a new mutation, 

with less than one percent of cases being inherited from a 

person's parents. It occurs almost exclusively in 

girls. Boys who have a similar mutation typically die 
shortly after birth. Diagnosis is based on symptoms and 

can be confirmed with genetic testing. 

 

There is no known cure for Rett syndrome. Treatment is 

directed at improving symptoms. Anticonvulsants may 

be used to help with seizures. Special education, 

physiotherapy, and braces may also be useful. Many 

people with the condition live into middle age. 

 

The condition affects about 1 in 8,500 females. Andreas 

Rett, a pediatrician in Vienna, first described the 

condition in 1966. As his writings were in German, they 
did not become widely known in the English-speaking 

world. Bengt Hagberg, a Swedish pediatrician, published 

an English article in 1983 and named the condition after 

Rett. In 1999, Lebanese-American physician Huda 

Zoghbi discovered the mutation that causes the 

condition. 

 

METHODOLOGY 
Target protein sequenceof MECP2 were retrieved from 

NCBI data base. The retrieved sequence is submitted to 

the following server and bioinformatics tools for 

functional and structural characterization of scanprosite 

MECP2 protein. The retrieved sequence is submitted to 

blast-p server similarity search of MECP2 protein. The 

retrieved sequence is submitted to T-COFFEE server for 

evolutionary analysis of MECP2 protein. The retrieved 

sequence is submitted to GVS server for motif analysis 

of MECP2 protein. The retrieved sequence is submitted 

to Interproscan sequence search for domainanalysis in 
MECP2 protein. The retrieved sequence is submitted to 

palm server for phylogenetic analysis of MECP2 protein. 

The retrieved sequence is submitted to Aceview server 

for presence of redundant sequence of MECP2 protein. 

The retrieved sequence is submitted to gene card toolfor 

chromosomal mapping position of MECP2 protein. The 

retrieved sequence is submitted to Annie server for 

functional analysis of MECP2 protein. The retrieved 

sequence is submitted to MHC server for antigen binding 

region of MHCP2 protein. 
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ABSTRACT 

Rett syndrome is dueto a genetic mutation of the MECP2 gene. This gene occurs on the x chromosome typically it 

developed as a new mutation, with less than one percent of cases being inherited from a person parent. If occur 

almost exclusively in girls. Rett syndrome is a genetic brain disorder which typically becomes apparent after 6 to 

18 month of age in female. MECP2 (methyl CPG binding protein 2) is a gene that encodes the protein 

MECP2.MECP2 appears to be essential for the function of nerve cell. The sequence of protein retrieved from 

national Centre for biotechnology information in fasta format. The structural analysis of MECP2 were carried out 

by using bioinformatics tools like scanprosite, blast-p,T -coffee, gene card, MHC, Aceview…etc.  
 

KEYWORDS: Rett syndrome, methyl CPG binding protein 2, NCBI, scanprosite, blast-p, T coffee, gene card, 

MHC, Aceview. 
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RESULT AND DISCUSSION 

1. SEQUENCE RETRIEVEL 

NCBI 

PROTEIN 

>NP_001104262.1 methyl-CpG-binding protein 2 

isoform 2 [Homo sapiens] 
maaaaaaapsggggggeeerleeksedqdlqglkdkplkfkkvkkdkkee

kegkhepvqpsahhsaepae 

agkaetsegsgsapavpeasaspkqrrsiirdrgpmyddptlpegwtrklkq

rksgrsagkydvylinpq 

gkafrskveliayfekvgdtsldpndfdftvtgrgspsrreqkppkkpkspka

pgtgrgrgrpkgsgttr 

pkaatsegvqvkrvlekspgkllvkmpfqtspggkaegggattstqvmvik

rpgrkrkaeadpqaipkkr 

grkpgsvvaaaaaeakkkavkessirsvqetvlpikkrktretvsievkevvk

pllvstlgeksgkglkt 

ckspgrkskesspkgrsssassppkkehhhhhhhsespkapvpllpplppp

ppepessedptsppepqdl 
sssvckeekmprggslesdgcpkepaktqpavataataaekykhrgegerk

divsssmprpnreepvdsr 

tpvtervs 

 

NUCLEOTIDE 

>NM_001110792.1:67-1563 Homo sapiens methyl-CpG 

binding protein 2 (MECP2), transcript variant 2, Mrna 

ATGGCCGCCGCCGCCGCCGCCGCGCCGAGCGGA

GGAGGAGGAGGAGGCGAGGAGGAGAGACTGGA

AGAAA 

AGTCAGAAGACCAGGACCTCCAGGGCCTCAAGG
ACAAACCCCTCAAGTTTAAAAAGGTGAAGAAAG

ATAA 

GAAAGAAGAGAAAGAGGGCAAGCATGAGCCCG

TGCAGCCATCAGCCCACCACTCTGCTGAGCCCG

CAGAG 

GCAGGCAAAGCAGAGACATCAGAAGGGTCAGG

CTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCC

CCCA 

AACAGCGGCGCTCCATCATCCGTGACCGGGGAC

CCATGTATGATGACCCCACCCTGCCTGAAGGCT

GGAC 

ACGGAAGCTTAAGCAAAGGAAATCTGGCCGCTC
TGCTGGGAAGTATGATGTGTATTTGATCAATCCC

CAG 

GGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATT

GCGTACTTCGAAAAGGTAGGCGACACATCCCTG

GACC 

CTAATGATTTTGACTTCACGGTAACTGGGAGAG

GGAGCCCCTCCCGGCGAGAGCAGAAACCACCTA

AGAA 

GCCCAAATCTCCCAAAGCTCCAGGAACTGGCAG

AGGCCGGGGACGCCCCAAAGGGAGCGGCACCA

CGAGA 
CCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTG

AAAAGGGTCCTGGAGAAAAGTCCTGGGAAGCTC

CTTG 

TCAAGATGCCTTTTCAAACTTCGCCAGGGGGCA

AGGCTGAGGGGGGTGGGGCCACCACATCCACCC

AGGT 

CATGGTGATCAAACGCCCCGGCAGGAAGCGAAA

AGCTGAGGCCGACCCTCAGGCCATTCCCAAGAA

ACGG 

GGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCT

GCCGCCGAGGCCAAAAAGAAAGCCGTGAAGGA

GTCTT 
CTATCCGATCTGTGCAGGAGACCGTACTCCCCAT

CAAGAAGCGCAAGACCCGGGAGACGGTCAGCA

TCGA 

GGTCAAGGAAGTGGTGAAGCCCCTGCTGGTGTC

CACCCTCGGTGAGAAGAGCGGGAAAGGACTGA

AGACC 

TGTAAGAGCCCTGGGCGGAAAAGCAAGGAGAG

CAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTC

ACCCC 

CCAAGAAGGAGCACCACCACCATCACCACCACT

CAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCC
CACC 

CCTGCCCCCACCTCCACCTGAGCCCGAGAGCTC

CGAGGACCCCACCAGCCCCCCTGAGCCCCAGGA

CTTG 

AGCAGCAGCGTCTGCAAAGAGGAGAAGATGCC

CAGAGGAGGCTCACTGGAGAGCGACGGCTGCCC

CAAGG 

AGCCAGCTAAGACTCAGCCCGCGGTTGCCACCG

CCGCCACGGCCGCAGAAAAGTACAAACACCGA

GGGGA 

GGGAGAGCGCAAAGACATTGTTTCATCCTCCAT

GCCAAGGCCAAACAGAGAGGAGCCTGTGGACA
GCCGG 

ACGCCCGTGACCGAGAGAGTTAGCTGA 

 

The above result shows the fasta format of protein and 

nucleotide sequence of Methyl CPS binding protein 2. 

 

2. MOTIF SEARCH 

SCANPROSITE 

 
 

The above results shows the motif region in yellow colour and conserved domain region in green colour of MECP2 

protein, here.  
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3. SIMILARITY SEARCH 

BLAST P 

 
 

The above result shows the similarity of the MECP2 

protein. 

 

4. MULTIPLE ANALYSIS 

T COFFEE 

T-COFFEE, Version_11.00.d625267 (2016-01-

11 15:25:41 - Revision d625267 - Build 507) 

Cedric Notredame  

SCORE=992 

* 

BAD AVG GOOD 

* 

NP_001104262.1 : 98 

XP_024843940.1 : 98 
NP_073164.2 : 98 

XP_024843940.1_ : 98 

AKP92847.1 : 98 

AKP92847.1_1 : 98 

cons : 99 

 

NP_001104262.1 

MAAAAAAAPSGGGGGGEEERLEEKSEDQDLQGL

KDKPLKFKKVKKDKKEEKEGKHEPVQPSAH 

XP_024843940.1 

MAAAAAAAPSGGGGGGEEERLEEKSEEQDLQGL
KDKPLKFKKVKKDKKEDKEGKHEPLQPAAH 

NP_073164.2 MVAGML------------

GLREEKSEDQDLQGLKEKPLKFKKVKKDKKEDKE

GKHEPLQPSAH 

XP_024843940.1_ 

MAAAAAAAPSGGGGGGEEERLEEKSEEQDLQGL

KDKPLKFKKVKKDKKEDKEGKHEPLQPAAH 

AKP92847.1 MAAA-

AAAPSGGGGGGEEERLEEKSEDQDLQGLKDKPLK

FKKVKKDKKEDKEGKHEPVQPPAH 

AKP92847.1_1 MAAA-

AAAPSGGGGGGEEERLEEKSEDQDLQGLKDKPLK
FKKVKKDKKEDKEGKHEPVQPPAH 

cons *.*. 

*****:*******:**************:*******:**.** 

NP_001104262.1 

HSAEPAEAGKAETSEGSGSAPAVPEASASPKQRRSI

IRDRGPMYDDPTLPEGWTRKLKQRKSG 

XP_024843940.1 

HSAEPAEAGKAETSEGSGSAPAVPEASASPKQRRSI
IRDRGPMYDDPTLPEGWTRKLKQRKSG 

NP_073164.2 

HSAEPAEAGKAETSESSGSAPAVPEASASPKQRRSI

IRDRGPMYDDPTLPEGWTRKLKQRKSG 

XP_024843940.1_ 

HSAEPAEAGKAETSEGSGSAPAVPEASASPKQRRSI

IRDRGPMYDDPTLPEGWTRKLKQRKSG 

AKP92847.1 

HSAEPAEAGKAETSEGSGSAPAVPEASASPKQRRSI

IRDRGPMYDDPTLPEGWTRKLKQRKSG 

AKP92847.1_1 

HSAEPAEAGKAETSEGSGSAPAVPEASASPKQRRSI
IRDRGPMYDDPTLPEGWTRKLKQRKSG 

cons 

***************.******************************

***************** 

NP_001104262.1 

RSAGKYDVYLINPQGKAFRSKVELIAYFEKVGDTS

LDPNDFDFTVTGRGSPSRREQKPPKKPK 

XP_024843940.1 

RSAGKYDVYLINPQGKAFRSKVELIAYFEKVGDTS

LDPNDFDFTVTGRGSPSRREQKPPKKPK 

NP_073164.2 
RSAGKYDVYLINPQGKAFRSKVELIAYFEKVGDTS

LDPNDFDFTVTGRGSPSRREQKPPKKPK 

XP_024843940.1_ 

RSAGKYDVYLINPQGKAFRSKVELIAYFEKVGDTS

LDPNDFDFTVTGRGSPSRREQKPPKKPK 

AKP92847.1 

RSAGKYDVYLINPQGKAFRSKVELIAYFEKVGDTS

LDPNDFDFTVTGRGSPSRREQKPPKKPK 

AKP92847.1_1 

RSAGKYDVYLINPQGKAFRSKVELIAYFEKVGDTS

LDPNDFDFTVTGRGSPSRREQKPPKKPK 

cons 
**********************************************

***************** 

NP_001104262.1 

SPKAPGTGRGRGRPKGSGTTRPKAATSEGVQVKR

VLEKSPGKLLVKMPFQTSPGGKAEGGGAT 

XP_024843940.1 
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SPKAPGTGRGRGRPKGSGTTRPKAAASEGVQVKR

VLEKSPGKLLVKMPFQAAPGSKAEGGGAT 

NP_073164.2 

SPKAPGTGRGRGRPKGSGTGRPKAAASEGVQVKR

VLEKSPGKLLVKMPFQASPGGKGEGGGAT 

XP_024843940.1_ 
SPKAPGTGRGRGRPKGSGTTRPKAAASEGVQVKR

VLEKSPGKLLVKMPFQAAPGSKAEGGGAT 

AKP92847.1 

SPKAPGTGRGRGRPKGSGTTRPKAATSEGVQVKR

VLEKSPGKLLVKMPFQTSPGGKAEGGGAT 

AKP92847.1_1 

SPKAPGTGRGRGRPKGSGTTRPKAATSEGVQVKR

VLEKSPGKLLVKMPFQTSPGGKAEGGGAT 

cons 

******************* *****:*********************

***::**.*.****** 

NP_001104262.1 
TSTQVMVIKRPGRKRKAEADPQAIPKKRGRKPGS

VVAAAAAEAKKKAVKESSIRSVQETVLPI 

XP_024843940.1 

TSAQVMVIKRPGRKRKAEADPQAIPKKRGRKPGS

VVAAATAEAKKKAVKESSIRSVQETVLPI 

NP_073164.2 

TSAQVMVIKRPGRKRKAEADPQAIPKKRGRKPGS

VVAAAAAEAKKKAVKESSIRSVQETVLPI 

XP_024843940.1_ 

TSAQVMVIKRPGRKRKAEADPQAIPKKRGRKPGS

VVAAATAEAKKKAVKESSIRSVQETVLPI 
AKP92847.1 

TSTQVMVIKRPGRKRKAEADPQAIPKKRGRKPGS

VVAAAAAEAKKKAVKESSIRSVQETVLPI 

AKP92847.1_1 

TSTQVMVIKRPGRKRKAEADPQAIPKKRGRKPGS

VVAAAAAEAKKKAVKESSIRSVQETVLPI 

cons 

**:************************************:******

***************** 

NP_001104262.1 

KKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKT

CKSPGRKSKESSPKGRSSSASSPPKKEH 
XP_024843940.1 

KKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKT

CKSPGRKSKESSPKGRSGSASSPPKKEH 

NP_073164.2 

KKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKT

CKSPGRKSKESSPKGRSSSASSPPKKEH 

XP_024843940.1_ 

KKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKT

CKSPGRKSKESSPKGRSGSASSPPKKEH 

AKP92847.1 

KKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKT
CKSPGRKSKESSPKGRSSSASSPPKKEH 

AKP92847.1_1 

KKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKT

CKSPGRKSKESSPKGRSSSASSPPKKEH 

cons 

**********************************************

******.********** 

NP_001104262.1 

HHHHHHSESPKAPVPLLPPLPPPPPEPESSEDPTSPP

EPQDLSSSVCKEEKMPRGGSLESDGC 

XP_024843940.1 

HHHHHHVEPPKAPAPLLLPPPPPPPEPQSSEDPASP

PEPQDLSSSVCKEEKMPRAGSLESDGC 

NP_073164.2 HHHHHHAESPKAPMPLLP--
PPPPPEPQSSEDPISPPEPQDLSSSICKEEKMPRAGSL

ESDGC 

XP_024843940.1_ 

HHHHHHVEPPKAPAPLLLPPPPPPPEPQSSEDPASP

PEPQDLSSSVCKEEKMPRAGSLESDGC 

AKP92847.1 

HHHHHHSESPKAPVPLLPPLPPPPPEPESSEDPTSPP

EPQDLSSSVCKEEKMPRGGSLESDGC 

AKP92847.1_1 

HHHHHHSESPKAPVPLLPPLPPPPPEPESSEDPTSPP

EPQDLSSSVCKEEKMPRGGSLESDGC 

cons ****** *.**** *** 
*******:***** ***********:********.******** 

NP_001104262.1 PKEPAKTQPAVATAAT--------

AAEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTP

VTER 

XP_024843940.1 PKEPAKTQPALATAAP--------

ATEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTP

VTER 

NP_073164.2 

PKEPAKTQPMVAAAATTTTTTTTTVAEKYKHRGE

GERKDIVSSSMPRPNREEPVDSRTPVTER 

XP_024843940.1_ PKEPAKTQPALATAAP--------
ATEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTP

VTER 

AKP92847.1 PKEPAKTQPAVATAAT--------

AAEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTP

VTER 

AKP92847.1_1 PKEPAKTQPAVATAAT--------

AAEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTP

VTER 

cons ********* :*:**. 

.:************************************* 

NP_001104262.1 VS 

XP_024843940.1 VS 
NP_073164.2 VS 

XP_024843940.1_ VS 

AKP92847.1 VS 

AKP92847.1_1 VS 

cons ** 

The above result shows the evolutionary relationship of 

MECP2 protein. 
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5. PHYLOGENTIC ANALYSIS 

PALM 

 
 

The above result shows the phylogenetic analysis of MECP2 protein. 

 

6. MUTATION STUDIES 

A.GVS 

Set up parameters for display and analysis 

Merging Data Sets 

Merge Samples and Variations  

For tag SNPs, choice of B or C may invoke the MultiPop 

algorithm. 
 

C - combined samples with combined variations
 

Data Output and Display 

Output SNPs By 

 

rs ID and Position in graph
 

Display SNPs By  

 

Table/Image
 

Filtering SNPs 

Allele Frequency Cutoff (%)  

0
 

No Monomorphic Sites 

 

Clustering in Graphic Display 

Cluster SNPs  Cluster Samples  

Selecting Tag SNPs 

r2Threshold (0.0-1.0) 0.80
 

Data Coverage (%) for Tag SNPs  

14
 

  Data Coverage (%) for Clustering 

12
 

Show More Parameters 

The above result shows the motif region of MECP2 protein. 

 

 

 

 

 

 

 

 

 

 

http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#MERGE-SAMPLES-VARIATIONS
http://gvs.gs.washington.edu/GVS150/HelpMultipop.jsp
http://gvs.gs.washington.edu/GVS150/HelpMultipop.jsp
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#OUTPUT-SNPS-BY
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#DISPLAY-SNPS-BY
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#ALLELE-FREQ-CUTOFF
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#NO-MONOMORPHIC-SITES
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#CLUSTER-SNPS
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#CLUSTER-SAMPLES
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#R2-THRESHOLD
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#R2-THRESHOLD
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#DATA-COVERAGE-TAGSNP
http://gvs.gs.washington.edu/GVS150/HelpHowToUse.jsp#DATA-COVERAGE-CLUSTERING
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7. ANNOTATION STUDIES 

A. ACEVIEW 

Expression conservation primates tissues evaluated by cross-mapping to human 
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Annotated MRNA diagram 

 
The above result show the of redundant sequence of MECP2 protein. 
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B.GENE CARD 

 
The above result show the chromosomal mapping position of MECP2 protein. 

 

8. FUNCTIONAL ANALYSIS STUDIES 

A.ANNIE 

 
 

 



www.ejbps.com 

Divya et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

 

 

399 
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The above show thefunctional analysis of MECP2 protein. 

 

B.MHC 
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The above result show the antigen binding region of MHCP2 protein. 

 

CONCLUSION 

Rett syndrome is a neuron development disorder that 

affects girls almost exclusively. It is characterized by 

normal early growth and development, loss of purposeful 

use of the hands, distinctive hand movement, slowed 

brain head growth and intellectual disability. DNA 

methylation is a major modification of eukaryotic 

genomes and plays an essential role in mammalian 

development. Chromosomal protein that bind to 
methylated DNA. It can bind specifically to a singal 

methyl-CPG pair. Human protein MECP2 (this 

protein)MBD1, MBD2, MBD3 and MBD4 comprise a 

family of nuclear protein related by the persence in each 

if a methyl –CPG binding domain(MBD). The protein 

sequence of MECP2 was retrieved from NCBI data base. 

Functional and structural characterization of MECP2 

protein were done through using bioinformatics 

software’s and tools. Hence by way our project we get 

the results like functional and structural characterization 

of target protein, which is acts as a potential therapeutic 
agents for clinical and pharmacy informatics studies. 
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