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ABSTRACT

NF-kappa-B is a pleiotropic transcription factor present in almost all cell types and is the endpoint of a series of
signal transduction events that are initiated by a vast array of stimuli related to many biological processes such as
inflammation, immunity, differentiation, cell growth, tumorigenesis and apoptosis. In silico proteomics study of NF-
xB was conducted to find out the similarities and differences between sequences from different mammals. And also
to find out the functional sites, physico chemical parameters, domains, secondary and tertiary structures of the
protein. Hence, the study conducted will give insight regarding the function and components of NF-xB sequences
from different mammals taken for the research activity.

Keywords: function, inflammation, phylogenetic analysis, setary and tertiary structures

INTRODUCTION

NF«B (nuclear factor kappa-light-chain-enhancer ofivatéd B cells) is a protein complex that contriie
transcription of DNA. NF¢B is found in almost all animal cell types andrigdlved in cellular responses to stimuli
such as stress, cytokines, free radicals, ultravialadiation, oxidized LDL, and bacterial or Vientigens. NR<B
plays a key role in regulating the immune respatosénfection (kappa light chains are critical compats of
immunoglobulins) [1,2]Incorrect regulation of NikB has been linked to cancer, inflammatory and autmine
diseases, septic shock, viral infection, and improjpnmune development. NéB has also been implicated in
processes of synaptic plasticity and memory. Adtgins of the NReB family share a Rel homology domain in their
N-terminus [3].A subfamily of NF«xB proteins, including RelA, RelB, and c-Rel, hasansactivation domain in
their C-termini. In contrast, the NEB1 and NF«B2 proteins are synthesized as large precursof§,@nd p100,
which undergo processing to generate the matureBIBubunits, p50 and p52, respectively. The proogsef
pl05 and p100 is mediated by the ubiquitin/protessathway and involves selective degradation eir tG-
terminal region containing ankyrin repeats.
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Schematic diagram of NFkB protein structure [4]
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Both classes of proteins contain N-terminal DNAgbing domain (DBD), which serves as a dimerizatioieriface
to other NFkB transcription factors and, in addition, bindghe inhibitory kBa protein. The C-terminus of class |
proteins contains a number of ankyrin repeats asditansrepression activity. In contrast, the Giteus of class Il
proteins has a transactivation function,

In silicois an expression used to mean "performed on camnputvia computer simulation”. It is based on the
analysis of some papers that present scientifidiGgiwns which rely onin silico experiments [5,6]. There are
basically two ways of viewing them. The first viggvthat, it is a computer program that realizes es@pecific
operations which constitutes some particular expental conditions, allowing investigating biolodipdoenomena,
and complementing those presentrirnvivo andin vitro experiments [7]According to the second viewn silico
corresponds more closely to the meaning of ‘sinmtétwhere its identity is linked to that of the dwl used to
construct such simulatiorin silico organisms grows in nanoseconds so experimentswbald normally take
months can be performed in minutés silico model may be used to identify new drug targetstiquaarly those
capable of killing persistent bacilli. Several usgbredictions have been obtained from such modeie large
volume of genome-scale data that is being prodaceimade available in databases on the World Wigé &
demanding the developmentimsilico computer representation [8,9].

In the growing field of proteomics, tools for thesilico analysis of proteins and even of whole proteormesoé
crucial importance to make best use of the accuinglamount of data. To utilise this data for hieedire and drug
development, understanding the characteristics rofepmes of entire species is necessary along thiglr
differentiation between individuals can be survejd].

The present study is conducted to predict the skrgrstructures, scalar parameters, hydrophobididavage sites,
subcellular localization, transmembrane helix, fioral annotation and tertiary structure of the RB-protein from
different mammals namel\Homo sapiens (human),Mus musculus (mouse),Bos Taurus (bovine), Ailuropoda
melanoleuca (giant panda)Sus scrofa (pig), ovis aries (sheep),Pongo abelii (Sumatran orangutanMacaca
mulatta (Rhesus macaqueRattus norvegicus (Rat) andCanis familiaris (Dog) and compare the uniformity
between the characters.

MATERIALS AND METHODS

NCBI- National Center for Biotechnology Information (http://www.ncbi.nim.nih.gov/)
NCBI advances science and health by providing acteebiomedical and genomic information. The fastquences
of all NF«B proteins were retrieved in NCBI and further usadother analysis.

UniProt KB/Swiss-Prot (http://web.expasy.org/)
UniProtKB/Swiss-Prot is the manually annotated eewdewed section of the UniProt Knowledgebase (totiRB).
It has high quality annotated and non-redundanteprosequences, which brings together experimeesllts,
computed features and scientific conclusions. Dohéwas used for the determination of biologicalqass, domain,
cellular component etc. And also for the predictadrfunctional and post translational modificatiaasfsNF«B in
each organism.
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PROTPARAM (http://web.expasy.org/protparam/)

Is a tool which allows the computation of variousygical and chemical parameters of a given prot€he
determination of molecular weight, theoretical qtipmic composition, half life etc. of NiEB were predicted using
this tool.

PSORT (http://www.psort.org/)
It is a bioinformatics tool used for the predictiorpobtein localization sites in cells. The tool wesed to determine
the sub-cellular localization of NEB in all the different organisms taken for the stud

PubMed (www.nchi.nlm.nih.gov/pubmed)

PubMed is a free database accessing primarily tBBIMNE database of references and abstracts orsdifences
and biomedical topics. The database was used fagditerature survey on the amount of work alreadye and
also for the tools and softwares usedhisilico proteomic studies.

TOPPRED (http://bioweb.pasteur.fr/seqanal/interface/toppred.html)

Is a tool which is used for the examining the numbiemembrane - spanning segments present in éylart
sequence. For the determination of the numberapsthembrane site and the level of hydrophobiditig, tbol was
used.

InterPro (http://www.ebi.ac.uk/interpro/)

InterPro provides functional analysis of proteins diassifying them into families and predicting dains and
important sites. We combined protein signaturesnfm number of member databases into a single sdzech
resource, capitalising on their individual strersgtit produce a powerful integrated database arghdgdic tool. For
the determination of the number of domains, repaadisdetailed signature matches this tool was used.

GOR-Garnier-Osguthorpe-Robson (http://gor.bb.iastat.edu/cdm/)
It is an information theory-based method for thediction of secondary structures in proteins. Far $econdary
structure determination of the NdB in selected organisms, the GOR was used.

PDB (http://www.rcsb.org/pdb/)

It is a repository for the 3-D structural data afge biological molecules, such as proteins anteiwacids. The
data, typically obtained by X-ray crystallographyNMR spectroscopy and submitted
by biologists and biochemists are maintained bymtsmber organizations such as PDBe, PDBj and RO3B.
three dimensional structures of XB-were retrieved from PDB.

Clustal Omega (http://www.ebi.ac.uk/Tools/servicew/eb_clustalo)

Clustal Omega is a new multiple sequence alignpergram that uses seeded guide trees and HMM exofdfile
techniques to generate alignments. It produce®dicdlly meaningful multiple sequence alignmentsiivergent
seguences.

Clustalw2 Phylogeny (http://www.ebi.ac.uk/Tools/phjogeny/clustalw2_phylogeny/)

It is a commonly used phylogenetic tree generati@thod provided by the ClustalW?2 program. It acedpe
multiple sequence alignment in any supported foramak provides the tree in Clustal, Distance Madrikl NEXUS
format. The above tool is used to construct roated unrooted phylogenetic tree of NB-sequences.

RESULTS AND DISCUSSION

NF«B (nuclear factorB) is a rapidly-acting primary transcription facgtevhich is present in cells in an inactive
state and drastically converted to an active famrthe absence of any protein synthesis. This clersiic allows
NF«B to be a first responder to various cellular stimand positions the NikB pathway as a key component in
the regulation of a variety of cellular processd&-kB has been found to play an active role inamfinatory
responses, cellular growth, and apoptosis as wdileéng present in diseases such as cancer, iarthgthma, and
others. NF-kB functions as a fast messenger. Undemnal circumstances, it is sequestered in theptason by an
inhibitor protein. Additionally, the p50 subunit is the inactive elongated p105 state. Once a wirfgction is
recognized, the inhibitor is phosphorylated, ralegashe complex, and the repeated chain is cleaBedause the
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proteins originate in the cytoplasm already assecthbhd proceed to the nucleus where they act asathecription
factor, the cellular message is very fast [11,1R.13

In the study conducted the taxonomic differencesvben different mammals and of NB- sequences were
understood using NCBI which is shownTable 1 All the sequences taken for study are showRigure 2. The
alternative names of NkB, biological processes in which it is involved/lgkar component, domains present,
molecular function and post translational modificas were studied using UniProtKB/Swiss-Proalfle 2). The
physico-chemical parameters of all the NF kappa®usnces like their molecular weight, theroticalndgatively
and positively charged residues, composition ofmstasuch as carbon, hydrogen, nitrogen, oxygen atfdrs
extension co-efficient, half-life, instabality araliphatic index were tabulated ifable 3 as obtained from
ProtParam. The sub-cellular localization of NB-were predicted using PSORT. It is shown to belieed in
cytoplasm, where as sheep and orangutan it is found to be unknoVable 4). The transmembrane sites present
in NF«B were predicted using TOPPRED, which were foundy vauch similar with all the sequences tested
(Figure 3). The functional sites and domains present inidBFwere predicted using INTERPR®igure 4). The
secondary structures such as alpha, beta, coilddeto of NFxB sequences were predicted using GOR and
represented ifrigure 5. The three dimensional structures of NB-sequences were retrieved from PHg(re 6).
The structural details such as PDB ID, experimenathod, PubMed entry, resolution [A] apdlymers like
RELB, P105, DNA, p100, RNA present in it along witielength of polymers are as tabulatedrable 5 Multiple
sequence alignment of NéB sequences were performed using Clustal Omegadafit the similarity between the
sequencesHgure 7). Figure 8 and Figure 9 represents the unrooted and rooted tree of theegegs built using
the tool ClustalW2 Phylogeny. The tree illustratest the NF<B of human beings are closely related to that of do
and pig. Whereas distantly related to cattle andkey.

Meffert and colleagues have investigated a possilike for NF-kB transcription factors in mammalibehavior
using mice lacking the p65 subunit of NF-kB [1]. 4KB-like molecules or homologs have been reponteseiveral
model organisms, including Drosophila, Aplysia anabs. Some of the data suggests a role for NFa&scription
factors in behavior emerged from a habituation that serves as a model for long-term memory in dfab
Chasmagnathus. In mammals, the studies using super-repressaesgimg mice have yielded seemingly
inconsistent results with regards to the role of-KEFtranscription factors in spatial learning. Neheless,
experimental differences could account for the rdigancy and might also help to elucidate complexith the
function of NF-kB transcription factors in the mamian metabolism.

CONCLUSION

In addition to their roles in immune and inflamnrgtoesponses, NF-kB family members are well knowrcricial
regulators of cell proliferation, differentiatioapoptosis and oncogenesis. However, whilst mu&hasvn about the
signalling pathways that result in NdB activation in transformed cells and in mice. @uftedge technologies,
such as small inhibiting (si) RNA, will doubtleds@give great insights into the functional roléshese proteins in
the future. The exquisitely specific NdB response induced by different stimuli in differeells gives hope that
treatments can be developed to specifically taxgekB activation. Many exciting avenues remain to beleved in
the investigation of NF-kB function.
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Table 1: Showing the 10 different mammals and of NdkB sequences taken for study from NCBI.

=

SI.No. Organisms Common | Accession | Definition of entry | Number Taxonomy

name ID of NCBI of
residues

1 Homo sapiens | Human P19838 HUMAN Nuclear | 968 aa Eukaryota; Metazoa; Chordata;Craniata;
factor NF-kappa-B Vertebrata; Euteleostomi;Mammalia; Eutheriaj;
p105 subunit Euarchontoglires; Primates;

Haplorrhini;Catarrhini; Hominidae; Homo

2 Mus musculus | Mouse P25799 NFKB1_MOUSE | 971 aa Eukaryota; Metazoa; Chordata; Craniata;
Nuclear factor NF- Vertebrata; Euteleostomi; Mammalia; Eutheria,;
kappa-B p105 Euarchontoglires; Glires; Rodentia;
subunit Sciurognathi; Muroidea; Muridae; Murinae;

Mus; Mus
3 Bostaurus Domestic 156523218 NF-kappa-B- 690 aa Eukaryota; Metazoa; Chordata; Craniata;
Cattle repressing factor Vertebrata; Euteleostomi;Mammalia; Eutheria];
Laurasiatheria; Cetartiodactyla; Ruminantia;
Pecora; Bovidae; Bovinae; Bos.
4 Ailuropoda Giant PREDICTED: 352 aa Eukaryota; Metazoa; Chordata; Craniata;
melanoleuca Panda mitochondrial Vertebrata; Euteleostomi; Mammalia; Eutheria;
ubiquitin ligase Laurasiatheria; Carnivora; Caniformia; Ursida
activator of NFKB Ailuropoda.
1-like

5 Sus scrofa Pig QOPHA8 PIG Nuclear factor| 959 aa Eukaryota; Metazoa; Chordata; Craniata;

kappa-B 1 Vertebrata; Euteleostomi;Mammalia;Eutheria;
Laurasiatheria; Cetartiodactyla; Suina;
Suidae;Sus.

6 Ovisaries Sheep QI9GLG5 SHEEP NF-kappa- | 58 aa Eukaryota; Metazoa; Chordata; Craniata;

B (Fragment) Vertebrata; Euteleostomi;Mammalia; Eutheria];
Laurasiatheria; Cetartiodactyla; Ruminantia;
Pecora; Bovidae; Caprinae; Ovis.

7 Pongo abelii Orangutan 395731028 PREDICTED: 316 aa Eukaryota; Metazoa; Chordata; Craniata;
mitochondrial Vertebrata; Euteleostomi;Mammalia; Eutheriaj;
ubiquitin ligase Euarchontoglires; Primates; Haplorrhini;
activator of NFKB Catarrhini; Hominidae; Pongo.

1
8 Macaca Rhesus 386781067 NF-kappa-B- 690 aa Eukaryota; Metazoa; Chordata;Craniata;
mulatta Monkey repressing factor Vertebrata; Euteleostomi;Mammalia; Eutheria];
Euarchontoglires; Primates;
Haplorrhini;Catarrhini;Cercopithecidae;
Cercopithecinae; Macaca.
9 Rattus Rat Q63369 RAT Nuclear factof 522 aa Eukaryota; Metazoa; Chordata; Craniata;
norvegicus NF-kappa-B p105 Vertebrata; Euteleostomi;Mammalia; Eutheriaj;
subunit Euarchontoglires; Glires;
Rodentia;Sciurognathi; Muroidea; Muridae;
Murinae; Rattus.

10 Canis Dog Q6F3J0 CANFA Nuclear 972 aa Eukaryota; Metazoa; Chordata; Craniata;

familiaris factor NF-kappa-B Vertebrata; Euteleostomi; Mammalia; Eutherig;

p105 subunit

Laurasiatheria; Carnivora; Caniformia; Canidd
Canis.

Figure 2: Showing 10 sequences taken for study belging to different sources of NF«B.

>sp|P19838|NFKB1_HUMAN Nuclear factor NF-kappa-B p@5 subunit OS=Homo sapiens GN=NFKB1
PE=1 SV=2
MAEDDPYLGRPEQMFHLDPSLTHTIFNPEVFQPQMALPTDGPYLQILEQRBRGFRFRYVCEGPSHGGLPG
ASSEKNKKSYPQVKICNYVGPAKVIVQLVTNGKNIHLHAHSLVGKHCEDGI CTVTAGPKDMVVGFANLGI
LHVTKKKVFETLEARMTEACIRGYNPGLLVHPDLAYLQAEGGGDRQLGDREKELIRQAALQQTKEMDLSV
VRLMFTAFLPDSTGSFTRRLEPVVSDAIYDSKAPNASNLKIVRMDRTAGCV GGEEIYLLCDKVQKDDIQIR
FYEEEENGGVWEGFGDFSPTDVHRQFAIVFKTPKYKDINITKPASVFVQLRKSDLETSEPKPFLYYPEIKDK
EEVQRKRQKLMPNFSDSFGGGSGAGAGGGGMFGSGGGGGGTGSTGPGYBFBFPTYGGITFHPGTTKS
NAGMKHGTMDTESKKDPEGCDKSDDKNTVNLFGKVIETTEQDQEPSEATVGIGEVTLTYATGTKEESAG
VQDNLFLEKAMQLAKRHANALFDYAVTGDVKMLLAVQRHLTAVQDENGDSY LHLAIHLHSQLVRDLLE
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VTSGLISDDIINMRNDLYQTPLHLAVITKQEDVVEDLLRAGADLSLLDRLG NSVLHLAAKEGHDKVLSILLK
HKKAALLLDHPNGDGLNAIHLAMMSNSLPCLLLLVAAGADVNAQEQKSGRT ALHLAVEHDNISLAGCLL
LEGDAHVDSTTYDGTTPLHIAAGRGSTRLAALLKAAGADPLVENFEPLYDLDDSWENAGEDEGVVPGTTP
LDMATSWQVFDILNGKPYEPEFTSDDLLAQGDMKQLAEDVKLQLYKLLEIP DPDKNWATLAQKLGLGILN
NAFRLSPAPSKTLMDNYEVSGGTVRELVEALRQMGYTEAIEVIQAASSPVKR TSQAHSLPLSPASTRQQIDE
LRDSDSVCDSGVETSFRKLSFTESLTSGASLLTLNKMPHDYGQEGPLEGKI

>sp|P25799|NFKB1_MOUSE Nuclear factor NF-kappa-B 15 subunit OS=Mus musculus GN=Nfkb1l PE=1
Sv=2
MADDDPYGTGQMFHLNTALTHSIFNAELYSPEIPLSTDGPYLQILEQPKQBFRFRYVCEGPSHGGLPGASS
EKNKKSYPQVKICNYVGPAKVIVQLVTNGKNIHLHAHSLVGKHCEDGVCTV TAGPKDMVVGFANLGILH
VTKKKVFETLEARMTEACIRGYNPGLLVHSDLAYLQAEGGGDRQLTDREKEIRQAAVQQTKEMDLSVVR
LMFTAFLPDSTGSFTRRLEPVVSDAIYDSKAPNASNLKIVRMDRTAGCVTGEEIYLLCDKVQKDDIQIRFY
EEEENGGVWEGFGDFSPTDVHRQFAIVFKTPKYKDVNITKPASVFVQLRREDLETSEPKPFLYYPEIKDKE
EVQRKRQKLMPNFSDSFGGGSGAGAGGGGMFGSGGGGGSTGSPGPGYGYSRPPYGGITFHPGVTKSN
AGVTHGTINTKFKNGPKDCAKSDDEESLTLPEKETEGEGPSLPMACTKTHRLASTMEDKEQDMGFQDNL
FLEKALQLARRHANALFDYAVTGDVKMLLAVQRHLTAVQDENGDSVLHLAI IHLHAQLVRDLLEVTSGLI
SDDIINMRNDLYQTPLHLAVITKQEDVVEDLLRVGADLSLLDRWGNSVLHL AAKEGHDRILSILLKSRKAA
PLIDHPNGEGLNAIHIAVMSNSLPCLLLLVAAGAEVNAQEQKSGRTALHLAVEYDNISLAGCLLLEGDAHV
DSTTYDGTTPLHIAAGRGSTRLAALLKAAGADPLVENFEPLYDLDDSWEKAGEDEGVVPGTTPLDMAAN
WQVFDILNGKPYEPVFTSDDILPQGDMKQLTEDTRLQLCKLLEIPDPDKNWATLAQKLGLGILNNAFRLSP
APSKTLMDNYEVSGGTIKELMEALQQMGYTEAIEVIQAAFRTPATTASSPVITAQVHCLPLSSSSTRQHIDE
LRDSDSVCDSGVETSFRKLSFTESLTGDSPLLSLNKMPHGYGQEGPIEGKI

>gi|156523218|ref[NP_001096023.1| NF-kappa-B-repségy factor [Bos taurus]
MEKILQMAEGIDIGEMPSYDLMLSKASKGQKRHLSTCDGQNPPKKQAGSKHVRPRFEPVHFVASSSKDER
QEDPYGPQAKERNEQTHFANMPRDIYQDYTQDSFSIQDGNSQYCDSSGHIKDKPVTANMYFDSGNPAPS
STSQQADSQSPPEPSPSQTFPESVVAEKQYFIEKLTATIWKNLSNPEMTSIKINYTYMLTRCIQACKTNPE
YIYAPLKEIPPADIPKNKKLLTDGYACEVRCQNIYLTTGYAGSKNGSRDRATELAVKLLQKRIEVRVIRRKF
KHTFGEDLVVCQIGMPSYDFPPALKPPEELVVLAKDASGQPIFNASAKHWNFILTENANDAIGILNNSASY
NKMSVEYKYEMMPNRTWRCRVFLQDHCLAEGYGTKKTSKHAAADEALKILQ KTQPTYPSVKSSQCQAGS
SPRGSGKKKDIKDLVVYENSSNPVCTLNDTAQFNRMTVEYVYERMTGLRWKCKVILESEVIAEAVGVKKT
VKYEAAGEAVKTLKKTQPTVINNLKKGAIEDVISRNEIQGRSAEEAYKQQI KEDNIGNQLLRKMGWTGGG
LGKSGEGIREPISVKEQHKREGLGLDVERVNKIAKRDIEQIIRNYARSESHDLTFSTELTNDERKQIHQIAQK
YGLKSKSHGVGHDRYLVVGRKRRKEDLLDQLKQEGQVGHYELVMPQAN

>gi|301759711|ref|XP_002915681.1] PREDICTED: mitochdrial ubiquitin ligase activator of NFKB 1-like
[Ailuropoda melanoleuca]
MESGGRPSLGQFILLGTSSVVTAVLYSVYRQKAQVAQELKGAKRIHLGEDIKNILSEAPGKCVPYAVIEGA
VRSVKETLNSQFVENCKGVIQRLTLQEHKMVWNRTTHLWNDY SKIIHQRTNTVPFDLVPHEDGVAVAVR
VLKPLDSQDLGLETVYEKFHPSIQSFTDVIGHYISGERPKGIQETEEMLKBATLTGVGELVLDNNSVRLQP
PKQGMQYYLSSQDFESLLQRQDSSVRLWKVLTLVFGFATCAALFFLLRRHYQRQERRRLQQMENEFRHE
AQLLSRAKPEDRESLKSACVVCLSSFKSCVFLECGHVCSCAECYRALPEMRCPICRQAITRVIPLYNS

>tr|QOPHA8|QOPHAS8_PIG Nuclear factor kappa-B 1 OS=8s scrofa GN=NFKB1 PE=2 SV=1
MFHLDPLNHTIFNPELFQPEMPLPTADGPYLQILEQPKQRGFRFRYVCE@G@PIGGLPGASSEKNKKSYPQVK
ICNYVGPAKVIVQLVTNGKNIHLHAHSLVGKHGEDGICTVTAGPKDMVVGF ANLGILHVTKKKVFETLEA
RMTEACIRGYNPGLLVHPDLAYLQAEGGGDRQLTDREKEIIRQAALQQTKBVIDLSVVRLMFTAFLPDSTGS
FTRRLEPVVSDAIYDSKAPNASNLKIVRMDRTAGCVTGGEEIYLLCDKVQKDDIQIRFYEEEENGGIWEGFG
DFSPTDVHRQFAIVFKTPKYKDVNITKPASVFVQLRRKSDLETSEPKPFLYPEIKDKEEVQRKRQKLMPNF
SDSFGGGSGAGAGGGGMFGSGGGGGGAGSTGPGYGFPHYGFPTYGGITEAAKSNAGMKHGTVDTPS
KNDPEDCDKSDDREAVNLSGKVTETTEQDKESSNGEDEVHLTYSVGVKEENRFQDNLFLEKAMQLAKQ
HANALFDYAVTGDVKMLLAVQRHLTAVQDENGDSVLHLAIIHLHAQLVRDL LEVTSGLISDEIINMRNDL
YQTPLHLAVITKQEAVVEDLLRAGADLSLLDRLGNSVLHLAAKEGHDKILS ILLKHKKAALLINHPNGEGL
NAIHVAMMSNSLPCLLLLMAAGADVNAQERKSGRTALHLAVELDNISLAGC LLLEGDAHVDSTTYDGTTP
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LHIAAGRGSTRLAALLKAAGADPLVENFEPLYDLDDSWDEDGEDEGVVPGTTPLDMATNWQVFDILNGKP
YEPEFTSDDLLAQGDMKQLTEDTKLQLYKLLEIPDPDKNWATLAQKLGLGILNNAFRLSAAPSKLMDNYE
VSGGTIKELVEALRQMGYTEAIDVIQAAFCTSGTAATSPVKTTSQAHSLPISPASTRQQIDELRDDSICDSGV
ETSFRKLSFTESLTSSSSLLTLNKVPHDFGQEGPLEGKI

>tr|Q9GLG5|Q9GLGS5_SHEEP NF-kappa-B (Fragment) OS=01s aries GN=NfkB PE=2 SV=1
KVQKDDIEVRFYEDDENGWQAFGDFSPTDVHKQYAIVFRTPPYHKMKIERR/TVFLQL

>gi|395731028|ref|[XP_003775827.1] PREDICTED: mitochdrial ubiquitin ligase activator of NFKB 1
[Pongo abelii]
MRQAGAKKVHLGEDLKSILSEAPGKCVPYAVIEGAVRSVKETLNSQFVENKGVIQRLTLQEHKMVWNRT
THLWNDCSKIIHQRTNTVPFDLVPHEDGMDVAVRVLKPLDSVDLGLETVYEKFHPSIQSFTDVIGHYISGER
PKGIQETEEMLKVGATLTGVGELVLDNNSVRLQPPKQGMQYYLSSQDFDSLQRQESSVRLWKVLALVFG
FATCATLFFILRKQYLQRQERLRLKQMQEEFQEHEAQLLSRAKPEDRESLEBACVVCLSSFKSCVFLECGHYV
CSCTECYRALPEPKKCPICRQAITRVIPLYNS

>gi|386781067|ref[NP_001247822.1| NF-kappa-B-repségy factor [Macaca mulatta]
MEKILQMAEGIDIGEMPSYDLVLSKPSKGQKRHLSTCDGQNPPKKQAGSKHARPRFEPVHFVASSSKDER
QEDPYGPQTKEVNEQTHFASLPRDIYQDYTQDSFSIQDGNSQYCDSSGHKDQPVAANMYFDSGNPAPSS
TSQQANSQSTPEPSPSQTFPESVVAEKQYFIEKLTATIWKNLSNPEMTSBKINYTYMLTRCIQACKTNPEY
IYAPLKEIPPADIPKNKKLLTDGYACEVRCQNIYLTTGYAGSKNGSRDRATELAVKLLQKRIEVRVVRRKFK
HTFGEDLVVCQIGMSSYEFPPALKPPEDLVVLGKDASGQPVFNASAKHWTRVITENANDAIGILNNSASFN
KMSIEYKYEMMPNRTWRCRVFLQDHCLAEGYGTKKTSKHAAADEALKILQK TQPTYPSVKSSQCHTGSSP
RGSGKKKDIKDLVVYENSSNPVCTLNDTAQFNRMTVEYVYERMTGLRWKCKVILESEVIAEAVGVKKTV
KYEAAGEAVKTLKKTQPTVINNLKKGAVEDVISRNEIQGRSAEEAYKQQIR EDNIGNQLLRKMGWTGGGL
GKSGEGIREPISVKEQHKREGLGLDVERVNKIAKRDIEQIIRNYARSESHDLTFSRELTNDERKQIHQIAQK
YGLKSKSHGVGHDRYLVVGRKRRKEDLLDQLKQEGQVGHYELVMPQAN

>sp|Q63369|NFKB1_RAT Nuclear factor NF-kappa-B pl05subunit (Fragment) OS=Rattus norvegicus
GN=Nfkbl PE=2 SV=1
REILNPPEKETQGEGPSLFMASTKTEAIAPASTMEDKEEDVGFQDNLFLEXLQLAKRHANALFDYAVTGD
VKMLLAVQRHLTAVQDENGDSVLHLAIIHLHAQLVRDLLEVTSGSISDDII NMRNDLYQTPLHLAVITKQE
DVVEDLLRVGADLSLLDRWGNSVLHLAAKEGHDKILGVLLKNSKAALLINH PNGEGLNAIHIAVMSNSLS
CLQLLVAAGAEVNAQEQKSGRTALHLAVEYDNISLAGCLLLEGDALVDSTT YDGTTPLHIAAGRGSTRLA
ALLKAAGADPLVENFEPLYDLDDSWEKAGEDEGVVPGTTPLDMAANWQVFDILNGKPYEPVFTSDDILPQ
GDIKQLTEDTRLQLCKLLEIPDPDKNWATLAQKLGLGILNNAFRLSPAPSKTLMDNYEVSGGTIKELVEALR
QMGYTEAIEVIQAAFRTPETTASSPVTTAQAHLLPLSSSSTRQHIDELRDNSVCDSGVETSFRKLSFSESLT
GDGPLLSLNKMPHNYGQDGPIEGKI

>sp|Q6F3J0|NFKB1_CANFA Nuclear factor NF-kappa-B p05 subunit OS=Canis familiaris GN=NFKB1
PE=2 SV=2
MAEDDTYLGAHEQMFHLDPLTHTIFNPELFQPEMPLPTADGPYLQILEQPRRGFRFRYVCEGPSHGGLPG
ASSEKNKKSYPQVKICNYVGPAKVIVQLVTNGKNIHLHAHSLVGKHCEDGI CTVTAGPKDMVVGFANLGI
LHVTKKKVFETLEARMTEACTKGYNPGLLVHPDLAYLQAEGGGDRQLTDREKEIIRQAALQQTKEMDLSV
VRLMFTAFLPDSTGSFTRRLEPVVSDAIYDSKAPNASNLKIVRMDRTAGCVM GGEEIYLLCDKVQKDDIQIR
FYEEEENGGIWEGFGDFSPTDVHRQFAIVFKTPKYKDVNITKPASVFVQLRKSDLETSEPKPFLYYPEIKDK
EEVQRKRQKLMPNFSDSFGGGSGAGAGGGGMFGSGGGGGGAGSTGPGYBKFBFPTYGGITFHPGTTKS
NAGMKHGTIDTPSKNDSEGCGKNVDREAVNLSGKVTEPTEQDKESSMGVD¥TLTYTVGIKEENSRFQDN
LFLEKAMQLAKRHANALFDYAVTGDVKMLLAVQRHLTAVQDENGDSVLHLA IIHLHAQLVRDLLEVTSG
LISDDIINMRNDLYQTPLHLAVITKQEAVVDDLLRAGADLSLLDRLGNSVL HLAAKEGQDKILSILLKHKKA
ALLMDHPNGEGLNAIHIAVMSNSMPCLLLLVAAGADVNAQERKSGRTALHL AVEHDNISLAGCLLLEGDA
HVDSTTYDGTTPLHIAAGRGSTRLAALLKAAGADPLVENFEPLYDLDDSWEKDGEDEGVVPGTTPLDMAT
NWQVFDILNGKPYEPEFTSDDLLAQGDMKQLTEDAKLQLYKLLEIPDPDKNWATLAQKLGLGILNNAFRL
SPAPSKTLMDNYEVSGGTIKELVEALRQMGYTEAIEVIQAAFCAPETAAPRGKGAPQTLSLPLSSASTRSPV
DEVRDDSICDSGVETSFRKLSFTESLTSGSSLLTLNKAPHEYGQEGPIEGK
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Table 2: Showing necessary annotation of NF kappa &s obtained from UniProtKB/Swiss-Prot.

SI.No. Organisms Alternative Biological process Cellular Domain Molecular PTM
names component function
1 Homo DNA-binding Apoptosis Cytoplasm | ANK repeat | Activator Acetylation
sapiens factor KBF1 | Transcription Nucleus Repeat Hydroxylation
EBP-1, Nuclear| Transcription Lipoprotein
factor of kappa| regulation Phosphoprotein
light polypeptide S-nitrosylation
gene enhancer in Ubl
B-cells 1 conjugation
2 Mus DNA-binding Apoptosis Cytoplasm | ANK repeat | Activator Acetylation
musculus factor KBF1 | Transcription Nucleus Repeat Hydroxylation
EBP-1 Transcription Lipoprotein
NF-kappa-B1 regulation Phosphoprotein
p84/NF-kappa-B1 S-nitrosylation
p98 Ubl
Nuclear factor of conjugation
kappa light
polypeptide gen€d
enhancer in B
cells 1
3 Bos taurus kB kinase- | Transcription Cytoplasm | Coiled coil | metal ion | Disulphide
associated protein Transcription Nucleus Zinc-finger binding bond
1 regulation Isopeptide
bond
Phosphoprotein
4 Ailuropoda _ _ _ _ _ _
melanoleuca
5 Sus scrofa _ signal transduction | Nucleus ANK repeat | sequence- _
Repeat specific  DNA
binding
transcription
factor activity
6 Ovisaries Toll-like receptor| Immunity Membrane | Leucine-rich Receptor Disulphide
2 Inflammatory repeat bond
response Repeat Glycoprotien
Innate immunity Signal
Transmembrane|
Transmembrane|
helix
7 Pongo abelii
8 Macaca NF-kappa-B Cellular response t¢ Nucleus _ _ _
mulatta inhibitor-like lipopolysaccharide.
proteinl
9 Rattus DNA-binding Transcription Cytoplasm | ANK repeat | Activator Hydroxylation
norvegicus factor KBF1 | Trancription Nucleus Repeat Phosphoprotien
EBP-1 regulation
Nuclear factor of
kappa light
polypeptide gend
enhancer in B
cells 1
10 Canis Nuclear factor of| Transcription Cytoplasm | ANK repeat | Activator Acetylation
familiaris kappa light| Transcripton Nucleus Repeat Hydroxylation
polypeptide geng regulation Lipoprotein
enhancer in B Phosphoprotein
cells 1 S-nitrosylation
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Table 3: Showing necessary physico-chemical paranses of NF kappa B as obtained from ProtParam.

Organism

Molecular
weight

Therotical
pl

Negatively
charged
residue

Positively
charged
Residue

Atomic
Composition

Extension
Coefficient

Half-
life

Instabality
index

Aliphatic
index

Homo sapiens

105356.0

5.20

133

93

Carbon C
4643
Hydrogen H
7343
Nitrogen N
1271
Oxygen O
1458
Sulfur S
33

61365

30
hours

38.15
(stable)

-0.339

Mus Musculus

105615.4

5.20

130

92

Carbon C
4658
Hydrogen H
7360
Nitrogen N
1272
Oxygen O
1457
Sulfur S
35

68605

30
hours

41.25
(unstable)

-0.304

Bos Taurus

77752.0

8.93

86

100

Carbon C
3407
Hydrogen H
5420
Nitrogen N
968
Oxygen O
1057
Sulfur S
28

71460

30
hours

52.81
(unstable)

-0.746

Ailuropoda
melanoleuca

39800.8

8.76

37

a4

Carbon C
1764
Hydrogen H
2821
Nitrogen N
501
Oxygen O
513
Sulfur S
17

33640

30
hours

59.06
(unstable)

-0.245

Sus scrofa

104450.9

5.22

132

93

Carbon C
4610
Hydrogen H
7279
Nitrogen N
1261
Oxygen O
1443
Sulfur S
31

59875

30
hours

34.92
(stable)

-0.330

Ovisaries

6973.8

5.52

10

Carbon C
321
Hydrogen H
478
Nitrogen N
82
Oxygen O
91
Sulfur S
1

9970

1.3
hours

70.94
(unstable)

-0.707

Pongo abelii

35947.5

8.18

37

40

Carbon C
1590
Hydrogen H

29170

30
hours

53.05
(unstable)

-0.267
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2546
Nitrogen N
444
Oxygen O
466
Sulfur S
19
Macaca 77624.7 8.95 85 99 Carbon C | 69970 30 52.10 -0.734
mulatta 3399 hours | (unstable)
Hydrogen H
5411
Nitrogen N
971
Oxygen O
1057
Sulfur S
26
Rattus 56553.8 4.67 77 41 Carbon C | 35660 1 41.66 -0.177
norvegicus 2488 hours | (unstable)
Hydrogen H
3986
Nitrogen N
676
Oxygen O
798
Sulfur S
13
Canis 105631.4 5.23 133 95 Carbon C | 61490 30 37.03 -0.322
familiaris 4661 hours | (stable)
Hydrogen H
7372
Nitrogen N
1272
Oxygen O
1457
Sulfur S
34
Table 4: Showing sub-cellular localization of NF«B as predicted using PSORT.
Organism | Cytoplasmic | Cytoplasmic| Cell wall | Extracellcular | Final Prediction
Membrane
Human 7.50 1.00 0.87 0.63 Cytoplasm
7.50
Mouse 7.50 1.00 0.87 0.63 Cytoplasm
7.50
Cattle 7.50 1.00 0.87 0.63 Cytoplasm
7.50
Panda 7.50 1.00 0.87 0.63 Cytoplasm
7.5C
Pig 7.50 1.00 0.87 0.63 Cytoplasm
7.50
Sheep 2.50 2.50 2.50 2.50 Unknown
Orangutan| 2.50 2.50 2.50 2.50 Unknown
Monkey 7.50 1.00 0.87 0.63 Cytoplasm
7.50
Rat 7.50 1.00 0.87 0.63 Cytoplasm
7.5C
Dog 7.50 1.00 0.87 0.63 Cytoplasm
7.50
41
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Figure 3A: Showing transmembrane sites oNF-kB as predicted using TOPPRED.
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Figure 3B: Showing transmembrane sites dflF-kB as predicted using TOPPRED.
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Figure 3C: Showing transmembrane sites dilF-kB as predicted using TOPPRED
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InterPro Match ¥ Query Seguence 1 Description
1 568
[ IPRODO4ST | NF-kappa-B/Rel /dorsal
PROCOS? » L DT E NFKBETMSCRFCT
PS01204» {r O REL_1
[ [PRODO4EE | Death
PFOOS3 1w L — W Death
SMOGO0Se ! — H DEATH domain, found in pro
[ [PROGZIIO | Ankyrin repeat
PRO1415» i E ANKYRIN
PROOD2 3k o W Ank
PF13606G e T M Ank_3
SMOD 248w O RO - W ankyrin repeats
PS50088» e . G0 O ANK_REPEAT
[ |PROOZ909 | Cell surface receptor IPT/TIG
SMOO425, — M ig-like, plexins, transcriptior
[ IPROOESGT | p53-like transcription factor, DNA-hinding
S5F40417 F — M p53-like transcription factor
| [PRO11029 | DEATH-like
C3D8A:1.10.533. 10k | — M no description
SSF47 98B w L 2 W DEATH domain
| IPROT11539 | Rel homal gy
G3 D54 2.60.40, 340 r — M no description
PFO0 554 F —— M RHD
PSE0254 —¢ + E REL_2
| IPROI3783 | Immunoglobulin-like fold
GIDSA2.60.40. 10 - M no description
[ [PROT4756 | Immunoglabulin E-set
S5F81 296k E: 2 M E sat domains
[ IPROZOGE3 | Ankyrin repeat-containing domain
GIDSA:1.25.40.20m T M no description
PF12 796 » ! W Ank_2
PSS0257 k g = O AWK _REP_REGION
S5F4B403w 2 W Ankyrin repeat
| nolPR | unintegrated

PTH R 24 16 - — ey W NUCLEAR FACTOR NF- KAPPS
PTHR 2416 S v — o —————e—— [l MUCLEAR FACTOR MF-KAPPA

B FRODOM E FRINTS EFIR H FFAM HSMART HETIGRFAM: O PROALE
O HAMAPR O PROSITE W ESUPERFAMILY ESICNALP ETHMHMM H FANTHER BECENEZD

Figure 4A: Showing functional sites and domains dlF-kB from H. sapiens as predicted using INTERPRO.

45

Available online at www.scholarsresearchlibrary.com



Ramachandra YL et al

J. Comput. Methods Mol. Des., 2013, 3 (2):32-63

[PROOO4ST | MF-kappa-B/Rel /dorsal
PROGOST » —a@ AT E NFEETNSCRFCT
PS01 204 i O REL1
IPREI_DET_S_S | Death
PFOOS3 1w S— W Death
SMO0DOSE e B DEATH domain, found in proteins. inw
IPROCZ 110 | Ankyrin repeat
PRO02 3 - W Ank
SMOD 248w - W ankynin repeats
PSSODEE LT s ¥ U L O AME_REFEAT
IPRODZ909 | Cell surface receptor IPT/TIG
SMODA2% e M ig-like, plexins, transcrption factors
IPROOE9GT | pS3-like transcription factor, DNA-binding
55F45.41 7 r — M p53-like transcription factors
~ IPROII029 | DEATH-like
G3D%A:1.10.533 .10 e M no description
SSF4TGHE w P - W DEATH domain
IPRO11539 | Rel homaology

G3D5A:2.60.40. 340 » ——

B no descriptian

PFODS 54 » — o

W RHD

PR50254F —¢ z

B REL 2

M no description

[ [PRO1I7EI | Immunoglobulin-like fold
GADSA:2.60.40,10 o
IPRO14756 | Immunoglobulin E-set
SSFE1206 EE——

M E =&t domains

IPROZ0GE3 | Ankyrin repeat-containing domain

GIDsA125.40.20k

O Bl no description

PFL12756k  — W Ank 2

PS50297 » [ AME_REP_RECION

S5F4 8403k s = W Ankyrin repeat
nolPR | unintegrated

FTHRZ4 1649 S -——— [l NUCLEAR FACTOR NF-KAPPA-E PROT
PTHR2416%:5F% » o e ——— @] NUCLEAR FACTOR NF-KAPPA-E PLOS

E PRODOM H PRINTS O PR

COHAMAF O PROSITE B SUPERFAMILY

H FFAM W SHART H TIGRFAM: E PROFILE
ESHENALF ETMHMM H FANTHER B CENEID

Figure 4B: Showing functional sites and domains dfiF-kB from M. musculus as predicted using
INTERPRO.
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| PRODO45T | NF-kappa-B/Rel /dorsal
PRODOST b ————————————————————— B MFEETHMSCPFCT
PSO1204p ¥ CREL L
| TPRODC4EE | Death
PFOO53 1w i1 B Death
SMOOD05Se L E—_ Bl DEATH
[ IPROOZ110 | Anleyrin repeat
SMOO0248e L= 2 & 4 o W ANE
PS500EE e | | R P O AME_REFEAT
| IPRO0Z309 | Cell surface receptor IPT/TIC
SMOD429 e ol W IFT
| IPRO0BOGT | p53-like transcription factor, DNA-binding
S5F4541 7 r — o W P53_like_DhA_bnd
| IPROI1029 | DEATH-like
GI0sA1.10.533 .10 o B DEATH like
S5FATSEER s W DEATH like
[ IPRO11539 | Rel homology
3 05A: 2.60.40. 340 » —— H RHD
PEOGS54 » —— W RHD
PESO254 s —C 2 O REL_2
[ IPROI3783 | Immunoglobulin-like fold
CiDSA:2.60.40.10m | —— W ig-like_fold
[ IPRO14756 | Immunoglobulin E-set
S5FE125G6e - M lg_E-set
[ [PROZ0OGE3 | Ankyrin repeat-containing domain
GIDSAI1.25.40.208 O W AN
PF12 756w S — M Ank.2
PSS029T e O AME_REP_REGION
S5F4 8403k A W ANE
| nolPR | unintegrated

PTH R4 1 b — e —— [l PTHR 24169
PTHR 241 6 S - — o ——————— 0 PTHR24160:5F0

E FRODOM E PRINTS OPFIk M FRAM W SMART E TICRFAMs & PROFILE
O HAMAR O FROSITE W SUPERFAMILY ESIGHALP ETMHMM W PANTHER W CENE3ID

Figure 4C: Showing functional sites and domains dfiF-kB from B. taurus as predicted using INTERPRO.
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InterPro Match * Query Sequence 1 Description
1 352
| IPRODLE4L | Zinc finger, RING-type
SMOD 184w e B RINC
PS5008S i »— [ ZF_RING_2

| IPRO130&3 | Zinc finger, RING/FYVE/PHD-type

C3D5A:3.30.40.10m T — W Enf_RINGSFYVE[PHD
| IPRO2Z170 | E3 Ubiquitin ligase
PFL248 3w Ly H CIDE
nalPR | unintegrated
PTHRL 218 3» e [l FTHR1Z1E3

PF13920e o — W #f-C3HC4_3

SSF57850e e W 55T EE0
W FRODOM W FRINTS PR W FFAM W SMART W TICRFAMs D PROFILE
OHAMAP O FROSITE B SUPERFAMILY MSICHALR W TMHMM W PANTHER B CENEID

Figure 4D: Showing functional sites and domains dfliF-kB from A. melanoleuca as predicted using
INTERPRO.
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InterPro Match [ Query Sequence
1

[ [PRODD4ST | NF-kappa-B /Rel /dorsal
PRODOST » —@ &

i
959

oo
PSO1204% — g nd

[ iPROCO4BE |
PFO0S3 1w

Death

SMODDOS e

Ankyrin repeat
PFOODZ2 3

SMO0Z48 e
PSSO0D&8 R

Cell surface receptar IPT/TIC

p53-like transcription factor, DNA-hinding
S5F45417 r —

[ IPROII629 | DEATH-like
GID8A:1.10.533.100 =
SSF4TOEG e -
[ TPROII538 | Rel homology

G3D5A: 2.60.40.340,

—
PFOOS54 » —
PS50254» —g

[ IPROI3783 |
GADSA:2 604010k

Immunoglobulin-like fold

| IPRO14756 |

Immunoglobulin E-set
SSFB100F —

| IPROZ206E3 | Ankyrin repeat-containing domain
CaD5A1.25.40.20 A
PF12746 » .
PSS0247 » - 7
SSF4R403w A
[ nolPR | unintegrated

Description

B NFKETNSCPRCT
EREL1

B Death
B DEATH domain, found in proteins invalwed in

B Ank
W ankynin repeats
O AWE_REPEAT

M Ig-like, plexins, transcription factors

W p53-like transcription factors

W no description
W DEATH domain

B no description
W RHO
EREL_2

W no description

M E 56t domains

W no description

W Ank_Z

O ANE_REP_RECION
W Ankyrin repeat

[l NUCLEAR FACTOR NF-KAPPA-BE FROTEN
B NUCLEAR FACTOR NF-KAPPA-E PLOS SUBLMIT
Hseg

Figure 4E: Showing functional sites and domains dfiF-kB from S. scrofa as predicted using INTERPRO.
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InterPro Match [} Query Sequence i Description
1 8

| IPRO13783 Immunoglobulin-like fold

G305, 2. 6 0.4 1.0 v — el 110 description

| IPROL14756 | Immunoglobulin E-set
S5 FE 1 22 O ' 4 © et comains

| nolPR unintegrated

FTH R4 165 v — ] WUCLEAR FACTOR NF-KAPPA-E PROTEN
PTHRZ 416 5 5 v — el NUPCLEAR FACTOR MF-KAPPA-B PLOO SUBUNIT

O FRODOM EFRINTS OFIR W FFAM W SMART W TIGRFAMs O FROFILE
O HAMAP O PROSITE B SUPERFAMILY D SIEHALP B TMHMM W PANTHER ECENERD

Figure 4F: Showing functional sites and domains dfiF-kB from O. ariesas predicted using INTERPRO.
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Inter Pro Match ¥ Query Sequence i
1 BGE
[ IPROGO45T | MF-kappa-B/Rel fdarsal
PROCOSTY ————————————— O
PsO1204 e {+
| IPROOO4EE | Death
PFOGS3 1w S—
SMODDOSe —————
[ IPRODZII0 | Ankyrin repeat
PRO14 15w o
PFOOO2 3 ==
SMOD248 e -
PSSO0EE R S .
[ [PRODZE0G | Cell surface receptar IPT/TIC
SMO0425 e  —
| IPRO0BOE7 | pS3-like transcription factor, DNA-binding
55F45417 » —
| IPRO1IOZE | DEATH-like
GID8A:1.10.533. 10k S —
SSF47 86w T
[ IPROTI1S30 | Rel homology

G3DSA: 2.60.40. 340 » ——

PFOOSS54 r —

PSS0254r — &= :

| IPROL37E3 | Immunoglobulin-like fold

G305A:2.060.40.10m

CI05A1.25.40.20

PF12 796w

PSSOZGT w
S5F4 40 3

[ nolPR | unintegrated

Drescription

E NFKETMSCPFCT
O REL1

H Death
B DEATH

B ANKYRIN

E ANK_REFEAT
M IFT
M P33 _like_ DNA_brd

B DEATH_like
W DEATH_like

M RHD
M RHD
EREL 2

M Ig-like_fold
M ig_E-set

W ANE

B Ank_2

O ANK_REF_RECION
W ANK

FTHRZ4 169 » S ———— 0l FTHR 24169
PTHR 241 6 S o v — e ——— B PTHR24160:5F0

E PRODOM
FTHAMAP

E PRINTS
FIPROSITE

PFAM

E PR o]
B ASUPERFAMILY RSICHALP

W SMART
B TMHMM

B TICRFAMS
H PANTHER

O FROALE
B CENEID

Figure 4G: Showing functional sites and domains dfiF-kB from P. abelii as predicted using INTERPRO.
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InterPro Match ¥ « Query Sequence 1 Description
1 BEE
| IPROOD4ST | NF-kappa-B/Rel fdorsal
PROGODS T —p———————————— E NFKETHMSCPRCT
PS01204w {+ O REL1
| |IPRODC4EE Death
PFOOS3 1w S — H Death
SMOOD0SK e W DEATH
[ IPROCZII0 | Anlyrin repeat
PRO1415K {o—r E ANEYRIN
PFOGO2 3w =Ty I W Ank
SMO0248k - W AMK
PSS0O08E, e L G O ANE_REPEAT
| IPRODZ909 | Cell surface receptor IPT/TIG
SMOG425k L M IFT
| IPRODESGET | p53-like transcription factor, DNA-binding
S55F45417 r — W P53 like_DNA_bnd
| IPRO11029 DEATH=~li ke
G3D8A:1.10.533 10w L — B DEATH_like
SSF47 986w L W DEATH like
[ IPROI1539 | Rel homalogy
G3D5A: 2.60.40. 340 » —— B RHD
PFO0S54 r — G B RHD
PS50254r —¢ S [ REL_2
[ IPROI37ES | Immunoglobulin-like fold
G3D5A:2.60.40.10» R B Ig-like_fold
| IPRO14756 Immunoglobulin E-set
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Figure 4H: Showing functional sites and domains olF-kB from M. mulatta as predicted using INTERPRO.
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Figure 4l: Showing functional sites and domains oNF-kB from R. norvegicus as predicted using
INTERPRO.
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Figure 4J: Showing functional sites and domains dfiF-kB from C. familiaris as predicted using INTERPRO.
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Figure 5A: Secondary structures of NFkB sequences predicted using GOR
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Figure 5B: Secondary structures of NF«B sequences predicted using GOR
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Figure 5C: Secondary structures of NFkB sequences predicted using GOR

Available online at www.scholarsresearchlibrary.com

57



Ramachandra YL et al J. Comput. Methods Mol. Des., 2013, 3 (2):32-63
Alpha helix (Hh) = 75 ia 23.73%
3y helix =gy 0 ia 0.00%
Fi helix (Ta) : 0 is  0.00%
Bera Bridge (BB} : 0 is 0.00% -
Extendsd strand (Es) : 88 is 27.85% pOﬂgOﬂbefﬂ
Beca curn (It} 0 is 0.00%
Bend region (3=2) i 0 iz 0. 00%
Randam coil Ce) £ 153 i3 4B8.42%
Axbigous states (7)) 0 is 0.008
Othez atatea 0 ia 0.00%

[i-+=a

e o ey

288 258

By heElix (Ggy :
Pi helix 1I4y =
Beta bridge By 1
Extended strand (E=) 1
Beta turn (Te) 2
Bend region (Z5) @
Randcem csoil i y &

Ambigous states {(?) F-

Sthexs sStates

G
e

Alpha helix (HR) =

183 13 26.52W
o ias 0.00%
0 is O.00%
0 im o.00%
144 is=s 20.87%
0 is 0.00%
Q- im 0.00%
383 1s B2.81%
0 is 0.00%
C is 0.00%

'
=

Maococo mulaito

—

-r

!

qlll ‘

"1!'

i 'M’ M)" x’b'!llwwl'u 'MiH'\' #1{1)

Figure 5D: Secondary structures of NF«B sequences predicted using GOR
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Figure 5E: Secondary structures of NF«B sequences predicted using GOR
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Table 5: Showing the structural details of NF«B sequences as obtained from PDB

SI.No. Organisms PDB ID Experimental method PubMeentry | Resolution[A Polymer-length
]

1 Homo sapiens 2V2T X-RAY DIFFRACTION 17869269 3.05 RELB-288
P105-326
DNA-11

2 Mus musculus 1SsvC X-RAY DIFFRACTION 7830764 2.60 DNA-19
Protein- 365

3 Bos taurus 1MSZ SOLUTION NMR 12547203 -- Protein- 86

4 Ailuropoda melanoleuca 3T6P X-RAY DIFFRACTION 22021857 1.90 Protein- 345

5 Sus scrofa INFK X-RAY DIFFRACTION 7530332 2.30 DNA- 11
Protein-325

6 Ovisaries 3JV5 X-RAY DIFFRACTION -- 2.65 p100- 104

7 Pongo abelii 3EB5 X-RAY DIFFRACTION 18784070 2.00 Protein-74

8 Macaca mulatta 3JWE X-RAY DIFFRACTION 1996238! 2.7C Proteir- 32C

9 Rattus norvegicus 2DBF SOLUTION NMR -- -- p10t-10C

10 Canisfamiliaris 100A X-RAY DIFFRACTION 12886018 2.45 RNA- 29
p105- 326

Figure 6A: Three dimensional structures of NFkB sequences (A)H. sapiens; (B)- M. musculus; (C)- B.
Taurusand (D)- A. Melanoleuca
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Figure 6B: Three dimensional structures of NFkB sequences (A)S. scrofa; (B)- O. aries; (C)- P. abdlii and
(D)- M. mulatta.
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Figure 6C: Three dimensional structures of NF«B sequences (A)R. norvegicus and (B)- C. Familiaris
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Figure 7: Sequence alignment of NkB sequences as obtained in Clustal Omega.
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Figure 8: Phylogenetic tree of NFB sequences constructed using ClustalW2 Phylogenyr{rooted).
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Figure 9: Phylogenetic tree of NFkB sequences constructed using ClustalWw2 Phylogengdoted).
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