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Abstract:- Interferon regulatory factor 6 may be a 

translation calculate, which has a place to the interferon 

regulatory factor family. The human IRF family 

comprises of nine diverse sorts of IRFs named as IRF1, 

IRF2, IRF3, IRF4, IRF5, IRF6, IRF7, IRF8, and IRF9. 

All family individuals play vital part in natural resistant 

reaction and direct distinctive sorts of cellular capacities. 

Interaction with their claim or other individuals of IRF 

family controls have defense such as natural and versatile 

reaction, cell development direction, hematopoietic 

advancement, oncogenesis and apoptosis. Human IRF6 

protein comprises of 467 amino corrosive in their 

arrangement. IRF6 comprise of exceedingly preserved 

N- terminal space contains penta-tryptophan, helix- 

turn-helix DNA-binding space and a less-conserved 

protein-binding domain. 

 

HuMaspin (mammary serine protease inhibitor) 

has been characterized as a course II tumor silencer by 

its capacity to advance apoptosis and restrain cell attack. 

HuMaspin is profoundly communicated in ordinary 

mammary epithelial cells but diminished or truant in 

forceful breast carcinomas .Serine protease inhibitors 

(serpins) include a expansive protein family with 

differing organic capacities. Comparative in amino 

corrosive arrangement and instrument of hindrance, but 

contrast in their specificity toward proteolytic proteins, 

HuMaspin comprises a 42-kDa protein containing an N-

terminal space for extracellular emission and a ordinary 

serpin space named responsive location circle (RSL). The 

Receptive Location Circle interatomic exceptionally 

small contact with the rest of the atom and is 

exceptionally adaptable. Maspin illustrates proapoptotic, 

antimetastatic and antiangiogenic properties, applying 

an inhibitory impact on tumor cell survival, portability, 

invasiveness and metastasis capacity, additionally 

decreases the tumor tissue vascularization In different 

sorts of cancer depend on its sub cellular localization of 

maspin. There have been no particular HuMaspin 

domains or sequences recognized which are involve in 

tumour suppressor. In this work focuses on building 

model of C-terminal domain and N-terminal domain of 

IRF6, Docking with maspin and IRF6 and analysis of 

interacting interfaces of Maspin and IRF6.which is 

involve in cancer inhibition. 

 

Keywords:- Maspin, IRF6, DNA-Binding Domain, Docking, 

cancer Inhibition. 

 

I. INTRODUCTION 

 

Human interferon regulatory factor (HuIRF6) 

All individuals of this family share noteworthy 
homology within the N-terminal locale, which contain the 

DNA binding domain (DBD); this locale contains a 

characteristic moderated tryptophan repeat (five tryptophan 

divided in 10-18 amino corrosive interims), helix turn- helix 

DNA-binding space. Through this DBD, the IRF tie 

comparable DNA themes named Interferon Invigorated 

Reaction Component (ISRE) found in most IFN-inducible 

promoters, Interferon Consensus Sequence (ICS) found in 

MHC course I promoter, Interferon Regulatory Element 

(IRF-E) or Positive Regulatory Domain (PRD) I & III found 

within the IFNs promoter [5]. Later crystal structure 
examination of the well-studied IRF3 has appeared that the 

IAD is comprised of a central, preserved MH2-like domain 

flanked by developmentally disparate expansions [6]. The 

central domain, named the SMIR (Smad-IRF) for its 

homology to the MH2 space of the Smad protein family, is 

thought to be the essential location of protein-protein 

interaction, while the two flanking portions work together to 

create an auto inhibitory space, likely working through 

coordinate affiliation with each other and subsequently 

occluding particular locales of the SMIR space required for 

protein interaction [7,8]. 
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Figure 1: Structural domain organization and important posttranslational modifications of IRF. Proteins are illustrated by N-

terminus on the left and C-terminus on the right. Each of the nine IRF consists of a conserved pentad repeat DNA-binding 

domain. Regulatory and repression domains are mostly located in the C-terminal domain. IRF- association domains 1/2(IADs) 

mediate the interaction with other IRF-family members. Yellow arrows indicate the phosphorylation site within the domain. 

Posttranslational modifications are illustrated in the right column. Numbers of amino acids for each IRF are given next to 

structural scheme (Adapted from Gunther et al., 2013). 

 

Likely working through coordinate association with 
each other and in this manner occluding particular locales of 

the SMIR space required for protein interaction [7,8]. This 

auto inhibitory association can be diminished through 

phosphorylation of numerous serine buildups close the 

carboxy-terminus. Upon phosphorylation, the IAD 

intervenes protein-protein interactions, counting homo- and 

heterodimerization among the Interferon Regulatory Factor 

family individuals, as well as with other transcriptional co 

modulators such as PU.1 and E47, the p300/CBP complex, 

and individuals of the Stat family, Stat1 and Stat2. 

 

DNA- binding domain 

A DNA Binding domain (DBD) is an autonomously 

collapsed protein domain that contains at slightest one 

theme that recognizes double-or-single-stranded DNA. A 

DBD can recognizes a particular DNA sequence or have a 

common liking to DNA. A few DNA binding spaces may 

moreover incorporate nucleic corrosive their collapsed 

structure. 

 

Regulatory binding domain 
Regulatory domain is protein binding domain here 

phosphorylation occurs presence of serine threonine 

residues of HuIRF6. 

 

IRF6-association domain 

The interaction happens by means of the moderated 

IRF protein affiliation space and is controlled by 

phosphorylation [9]. 

 

Repression Domain 

This motif was basic for suppression since changes 

inside the motif killed the capacity for suppression. 
Mutation within the translation figure IRF6 cause Van der 

Woude disorder (VWS) and popliteal pterygium disorder 

(PPS), which are characterized by shifting degrees of cleft 
lip, cleft sense of taste, lip pits, skin-folds, syndactyly and 

intra-oral adhesions. 

 

Functions of HuIRF6 

 HuIRF6 generally expressed in epithelial tissue such as 

skin and the average edge epithelial layer of the 

developing sense of taste in mice and the epidermis of 

human skin. 

 HuIRF6 moreover expressed in breast epithelial cells and 

gets to be apically localized as the mammary cell 

develop and separate during pregnancy [9]. 
 HuIRF6 plays vital part in smothering development and 

advancing separation of keratinocytes [10]. 

 HuIRF6 expression in breast cancer cells advances cell 

cycles arrest and it directed by proteasome [9]. 

 HuIRF6 basic for development of lip and sense of taste 

additionally evolved in advancement of outside genitalia 

[11]. 

 Protein-protein interaction play important role in HuIRF6 

activation and regulation of HuIRF6 gene during 

mammary gland development [9]. 

 HuIRF6 expressed in both cytoplasm as well as nucleus. 

It suggests regulation is achieve through its localization, 
or its function shows out and inside the nucleus. 

 P63 and IRF6 interact and help in against cleft palate  

(April 7, 2014. 

 .www.jci.org/articles/view/42821) 

 IRF6 shows up to be essential for typical wound healing 

[12]. 

 May control WDR65 (WD repeat) transcription. 

 Related to arrangement of connective tissues [13]. 

 

 Regulation of IRF6 

 Role of Phosphorylation in HuIRF6 

 Role of P63 in HuIRF6 
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 Expression of IRF6 in Squamous cell carcinoma 

(SCCS) 

 

Role of Phosphorylation in HuIRF6 

Phosphorylation moreover plays an vital part within the 

control and enactment of IRFs. IRF6 exists in phosphorylated 

and non-phosphorylated states inside mammary epithelial 

cells. In any case, the double presence of both 

phosphorylated and non-phosphorylated shapes of inside the 

cytoplasm is opposite to the built up worldview of IRF 

direction and work. The phosphorylation of IRF6 

encourages its interaction with Maspin, in spite of the fact 

that the noteworthiness of the maspin- IRF6 interaction 

remains unknown. Phosphorylation prepare enacts IRF6 and 
this activation not as it were permits to nuclear translocation 

but too serve as a flag for proteosomal debasement [14]. 

 

 
Figure 2: Show delineating the work and direction of IRF6 

protein expression and phosphorylation. 

 

Here, Non phosphorylated IRF6 advances separation 

and passage into the G0 organize. During this organize, the 

unknown IRF6 kinase is focused on for debasement by the 

proteasome. After gotten of a multiplication signal, 

degradation of the IRF6 kinase is ablated and expression of 

the kinase increments, IRF6 phosphorylation happens. 

Phosphorylated IRF6 is either focused on for proteasomal 

debasement or is sequestered by maspin, which can be 
directing IRF6 work and protect IRF6 expression. Bolts 

portraying separation signals are in over figure in red, 

whereas those delineating cell multiplication signals are 

appeared in green. Ub, ubiquitin [14] Like other IRF family 

individuals, it is thought that the work of Irf6 is controlled 

post transcriptionally in spite of the fact that phosphorylation 

to intervene cellular expansion and separation. Amid cellular 

expansion, IRF6 plays an vital part in cell cycle direction. 

IRF6 is phosphorylated by an increment in movement of a 

however unknown. 

 

HUMAN MASPIN 

HuMaspin (Human mammary serine protease 

inhibitor) has been characterized as a class II tumor silencer 

by its capacity to advance apoptosis and repress cell 

intrusion [15]. HuMaspin is profoundly communicated in 

typical mammary epithelial cells but diminished or missing 

in forceful breast carcinomas [9]. Serine protease inhibitors 

(serpins) comprise a large protein family with diverse 

biological functions. Similar in amino acid sequence and 

mechanism of inhibition, but differ in their specificity 
toward proteolytic enzymes [16]. HuMaspin comprises a 42-

kDa protein containing an N-terminal space for extracellular 

discharge and a normal serpin space named receptive 

location circle (RSL). HuMaspin have tall grouping 

homology to individuals of the serpin protease inhibitor 

family, but, maspin needs protease inhibitor action. 

HuMaspin comprises of nine α-helices (helix A–I) and three 

β-sheets (sheet A–C).The Responsive Location Circle of 

HuMaspin is special in length, structure and position. The 

Responsive Location Circle is exposed and cleaved by a few 

proteases; it capacities within the uncleaved frame. The 

Responsive Location Circle interatomic exceptionally small 
contact with the rest of the particle and is exceptionally 

adaptable. HuMaspin localizes to the cytoplasm and core of 

cells, and it is emitted in cytoplasm. HuMaspin 

communicated by most epithelial cells including mammary 

myoepithelial cells. The characterization of HuMaspin as a 

tumor silencer, the molecular components fundamental 

maspin work are complex and stay transcendently unknown. 

Maspin illustrates proapoptotic, anti-metastatic and 

antiangiogenic properties, applying an inhibitory impact on 

tumor cell survival, portability, invasiveness and metastasis 

capacity, additionally decreases the tumor tissue 
vascularization In different sorts of cancer depend on its sub 

cellular localization of maspin [17]. There have been no 

particular HuMaspin spaces or arrangements distinguished 

which are include in tumor silencer [18,19]. .The two 

different crystal form of Human Maspin provided three 

independent final models of the molecule. Maspin the first 

example of a serpin with an RCL of defined function other 

than proteinase inhibition.is different [19]. In normal 

mammary glands, maspin is expressed, at a high level, in 

myo epithelial cells, while it is not found in luminal cells 

[20]. Maspin containing 375 amino acids furthermore three 

extra buildups on the amino end [19]. Maspin could be a 42-
kDa protein that has a place to the serpin superfamily of 

Serine Proteinase Inhibitors. 

 

To understand this work on the molecular level 

unraveled the three-dimensional structure of Maspin to 3.1 

Å resolutions. The spine of each demonstrate was total, 

containing all 375 amino acids of Maspin also three extra 

buildups on the amino end from the in part interpretable 

electron thickness of the His labels. 

The RCL is held in put through a number of stabilizing 

holding interactions with amino acid side chains on the 
surface of β-sheet C. Particularly, the Glu-335 side chain has 

three potential interactions: with Lys-173, the amide spine 

nitrogen of Thr-203 of s3C, and Lys-268 of s2C [19]. 

 

There are moreover additional antiparallel β-sheet spine 

hydrogen bonds on the P′ stem with strand s2C, beginning at 

buildup His-344. These stabilizing interactions along side 

the shorter length of the RCL cause the RCL of Maspin to be 

more inflexible in position and compliance than the RCLs of 

inhibitory serpins. The two-hybrid thinks about propose that 

the collagen-binding locale of Maspin is found between 
buildups Tyr-84 and Tyr-112, and this locale is thought to 

constitute a common collagen-binding theme [21]. 
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Regulation of Human Maspin Maspin and cancer 
During the method of metastasis, there are steady 

changes in gene expression. Considers of genes that are 

decreased or quieted have yielded astounding bits of 

knowledge into in vivo instruments of controlling tumor 

metastasis. A tumor silencer quality, Maspin, which is 

frequently hushed in cancer cells and shows stifling action 

against tumor development and metastasis. Maspin has been 

appeared to be included in forms that are critical to both 

tumor development and metastasis such as cell intrusion, 

angiogenesis, and more as of late apoptosis. Consequently, 

numerous endeavors have been committed to decoding the 

molecular instrument of maspin. Whereas a few experiences 
have come from the protease inhibitory impact of maspin, 

more discerning comes about on how maspin may work in 

smothering tumor metastasis have come from thinks about of 

quality control, protein interactions and worldwide protein 

profiling [22].  nuclear localization of maspin in cancer cells 

is vital for its tumor silencer action and nuclear- localized 

maspin ties to chromatin are required to successfully 

anticipate cells from metastasizing [23]. 

 

Functions of HuMaspin 

 

 HuMaspin acts as an angiogenesis inhibitor by its 

capacity to piece neovascularization and diminish tumor-

associated microvessels [24 ]. 

 HuMaspin features a tumor suppressive part in breast 

cancer. 

 It’s also role in – 

 

Prostate cancer and Lungs cancer 

 HuMaspin expanded cell attachment through expanded 

focal attachments and push fiber arrangement [25]. 

 HuMaspin decreased cell motility [26]. 

 HuMaspin expanded affectability to staurosporine-

induced apoptosis. 

 Maspin is dependable for cell attachment and portability 

during embryogenesis and mammary organ improvement 

. 

 Maspin is additionally vital within the improvement of 

the mammary gland. 

 

II. METHODOLOGY 

 

Sequence Retrieval:- 
Retrieve protein sequence CTD- IRF family and NTD-

IRF family through NCBI database 

(http://www.ncbi.nlm.nih.gov/protein). Note: their accession 

number ,GI number and organism name. Copy all sequences 

in FASTA text format for further use. 

 

Sequence name Accession number GI number Organism name 

Human IRF6 O14896.1 3122293 Homo sapiens 

Table 1:- sequence details of IRF6 

 

Homology modeling 

Homology modeling done by using SWISS MODEL 

workspace, By using homology modeling server, modeled 
the 3D structure of NTD of HuIRF6 and CTD of HuIRF6. 

First retrieve the CTD HuIRF6 and NTD HuIRF6 sequence 

from full length of HuIRF6 from NCBI database 

http://www.ncbi.nlm.nih.gov/protein and homology 

modeling done by using swiss model server 

http://swissmodel.expasy.org/.Template , identification is 

done for sequence using the template identification tool 

provided in SWISS MODEL. 

 

Energy minimization of model 

Energy minimization for stabilization of CTD HuIRF6 

and NTD HuIRF6 was perfomed with the programme 
YASARA. YASARA is fully automatically webserver for 

energy minimization, input only Email ID and PDB file was 

submitted. Then minimized YASARA sce file convert into 

PDB file by using YASARA tool. 

Assessment of Model quality 

 

The quality of the anticipated structure was decided by 

Rampage programs of ExPASy web server of SWISS-

MODEL Workspace.  

 

RAMPAGE 
RAMPAGE  ( 

http://mordred.bioc.cam.ac.uk/~rapper/rampage.php) 

Ramachandran PlotAnalysis. For analysis of allow region 

and psi and psi angle. Ramachandran plot used tocheck the 
backbone of amino acid. Structure validation and to 

calculate the possible phi and psi angle that accounts for the 

amino acid residue. 

 

Retrieval of structure of HuMaspin 

HuMaspin structure available in protein Data Bank 

(PDBId- 1XQG.pdb).Firstly go to PDB, search the structure 

of HuMaspin, save in FASTA format. 

 

DOCKING 

Docking could be a strategy which predicts the favored 

introduction of one molecule to a second when bound to 
each other to make a steady complex. Docking is regularly 

utilized to anticipate the authoritative introduction of little 

atom medicate candidates to their protein targets in arrange 

to in turn anticipate the fondness and action of the little 

atom. Information of the favored introduction in turn may be 

utilized to foresee the quality of affiliation or official liking 

between two particles utilizing. Docking done with the Z-

DOCK SERVER which is Quick Fourier Change based 

protein docking programs. Molecular docking could be a 

well-established computational method which predicts the 

interaction vitality between two molecules. Molecular 
docking considers are utilized to decide the interaction of 

http://www.ijisrt.com/
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two molecules and to discover the leading introduction of 

ligand which would shape a complex with generally least 
vitality. The small molecule, known as ligand ordinarily fits 

inside protein’s depression which is anticipated by the look 

calculation. These protein cavities become dynamic when 

come in contact with any outside compounds and are in this 

way called as dynamic destinations. 

 

The results are analyzed by a measurable scoring work 

which changes over association vitality into numerical 

values called as the docking score; additionally the 

connection vitality is calculated. The 3D posture of the 

bound ligand can be visualized utilizing distinctive 

visualizing apparatuses like Pymol, Rasmol etc which seem 
offer assistance in inference of the finest fit of ligand. 

Foreseeing the mode of protein-ligand interaction can accept 

the dynamic location of the protein particle and advance 
offer assistance in protein comment. Besides atomic docking 

has major application in sedate disclosure and planning. 

 

PyMol 

This software has used for 3D visualization of 

molecues. After that finding the interfaces residue of 

HuIRF6 (CTD- template is IRF5 and NTD- template is IRF3 

and IRF7) and HuMaspin which formed hydrogen bond, salt 

bridges, hydrophobic specificity ,residues which is present 

in interfaces by using (PDBePISA (Protein(Interfaces, 

Surfaces and Assemblies) software. 

 

List of Software/Program/Tool (Material) 

 

Table:- 2 

 

 

III. RESULT & DISCUSSIONS 
 

Model of NTD of HuIRF6 

 

 
Figure 3: - Swiss Model results of NTD –HuIRF6. In which two alpha helices H1&H2 Three beta sheets β1, β2 &β3 and six 

loops are presents.H2 is predicted to recognition helix that interact with major groove of DNA and then H1&H2 may makes helix 

turn helix (HTH) motif that forms the DNA binding domain. In DBD H1 (12 aa ) with sequence ENTIFKAWAVET (b/w position 

53-64) H2 (13 aa) with sequence PAKWKAQLRCALN (b/w position 76-88) and loop region b/w (65-75) with sequence 

GKYQEGVDPPD present. 

NCBI National Centre of Biological Information 

http://www.ncbi.nlm.nih.gov/protein for sequence retrieves. 

Swiss-Model http://swissmodel.expasy.org for homology model building. 

YASARA Yet Another Scientific Artificial Reality Application http://www.yasara.org for 

model molecular visualization and modelling. 

RAMPAGE http://mordred.bioc.cam.ac.uk/~rapper/rampage.php Ramachandran Plot 

Analysis. For analysis of allow region and psi and psi angle. 

Z -DOCK http://zdock.umassmed.edu. for docking 

PyMol http://www.pymol.org/ for visualization of protein 

 

PDBePISA 

www.ebi.ac.uk/pdbe/pisa/ for analysis of Proteins, Interfaces, Structures and 

Assemblies 

http://www.ijisrt.com/
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Modelled residue range 10-115 

Based on template 2O61A 

Sequence identity (%) 42.45 

E value 0.00e-1 

QMEAN Z- Score -4.95 

Table 3: Modelled details of NTD-HuIRF6 

 

Model of CTD-HuIRF6 

 

 
Figure 4: Show model of CTD-HuIRF6 that consist 6 α-helix (H1-H6), 9 β-sheets (β1-β9) and 15 loops (L1- L15). β4, β5and β6 

arrange antiparallel and two parallel β1 & β2 connected by loop. Arrangement of all 9 β-sheets form core that provide stability of 

CTD-HuIRF6 model. CTD-HuIRF6 consist three antiparallel, and two parallel beta sheets connected by loop. All 9 β-sheets of 

CTD-HuIRF6 arrange to form a core which provides stability of model. H5 and H6 of C-terminal domain connected by a long 

loop which is responsible for activation dimerization and phosphorylation 

 

Modelled residue range 221 to 445 

Sequence identity 59.7 

Based on template 3dsh A (2.00A0) 

E-Value 00.0e-1 

Model built SINGLE CHAIN 

Template (3dsh):DIMER 

Table 4: Modelled details of CTD-HuIRF6 
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FULL LENGTH OF HuMASPIN STRUCTURE 

 

 
Figure 5:- Full length of HuMASPIN 

 

 

Sequence Name Accession number GI. number Organism name 

Maspin AAA18957.1 453369 Homo sapiens 

Table 5: PDB details of HuMaspin 
 

 Maspin comprises of nine α-helices and 13-β-sheets with responsive circle. Molecular weight is 42kDa (Malathi 

Narayan et.al) the receptive location (or center) circle (RSL or RCL) has a non-standard pivot locale, on the N-terminus of the 

RSL, which avoids it from experiencing a basic auxiliary alter from the pushed (S) to loose (R) state 

 

 

RAMACHANDRAN PLOT OF CTD-HuIRF6 AND NTD-HuIF6  

 

 
Figure 6:- 

A) show validation result of CTD-HuIRF6. RAMPAGE & PROCHEK used for validate the protein based on the Ramachandran 

plot analysis. In this result (~98.0% expected) 96.4% residue present in favored region (215 amino acid), (~2.04% expected) 3.1% 

residue present in allow region (7amino acid) & 0.4% residue present in outlier region (1amino acid) and 

B) NTD of Human IRF6 Protein model in which 88.5% residues present in favored region (~98.0% expected) , 8.7% residues in 

allowed region ( ~2.0% expected) and 2.9% in outlier region. 
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Evaluation of residues (A) 

 
Residue [  115 :ASN] (-138.77,  69.24) in Allowed region 

Residue [ 149 :PHE] (-136.60, -24.59) in Allowed region Residue [ 24 :SER] ( -60.48, 11.26) in Outlier region Residue [  114 

:PRO] (   0.65,-157.06) in Outlier region 

Number of residues in favoured regio (~98.0% expected) : 219 ( 98.2%) Number of residues in allowed region ( ~2.0% expected) : 

2 ( 0.9%) Number of residues in outlier region : 2 ( 0.9%) 

 

 

Evaluation of residues (B) 

 

 

Residue [ 7 :ALA] ( 68.72, 162.06) in Allowed region 

Residue [ 12 :GLY] (-179.44, 123.78) in Allowed region 
Residue [ 16 :GLY] ( 164.99, -42.47) in Allowed region 

Residue [ 22 :ARG] ( -85.15, 45.78) in Allowed region 

Residue [ 23 :ASP] (-143.57, 27.83) in Allowed region 

Residue [ 25 :LYS] (-131.82, -54.92) in Allowed region 

Residue [ 31 :TRP] (-153.85, 29.57) in Allowed region 

Residue [ 43 :GLU] (-154.35, 28.34) in Allowed region 

Residue [ 45 :ASN] ( -97.69, 34.13) in Allowed region 

Residue [ 60 :GLU] ( -73.64, 45.15) in Allowed region 

Residue [ 61 :GLY] ( -86.62, -83.36) in Allowed region 

Residue [ 62 :VAL] (-148.01, 40.54) in Allowed region 

Residue [ 80 :LYS] (-130.44, 55.49) in Allowed region 
Residue [ 83 :GLU] (-166.35, 5.14) in Allowed region 

Residue [ 94 :VAL] ( 57.08, 76.38) in Allowed region 

Residue [ 105 :CYS] (-158.51, 85.38) in Allowed region 

Residue [ 38 :SER] (-105.88, 29.49) in Outlier region 

 

Number of residues in favoured region(~98.0% expected): 87 ( 83.7%) Number of residues in allowed region ( ~2.0% expected): 

16 ( 15.4%) Number of residues in outlier region : 1 ( 1.0%) 

 

DOCKING RESULT 

 

 After docking server given complexes, which was visualized in PyMol software 

 

 
Figure 6:- Interaction between HuMaspin and NTD of IRF6 
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Figure 7:-Interaction between HuMaspin and CTD-IRF6 

 
 Three-dimensional structures of protein-protein complexes offer the possibility to characterize official interfacing in terms of 

measure, shape and pressing thickness. Numerous cellular capacities are intervened through temporal protein-protein intuitive 

with brief lifetimes. The measure of a protein-protein interface the shape or curvature of an interface can be an curiously 

highlight to recognize particular and nonspecific acknowledgment. The normal esteem of the planarity is 3.5 +/- 1.7 for 

homodimers and 2.8 +/- 0.9 for heterocomplexes . 

 Here figure appears association Interfacing locales which is checked in round, after the docking, distinctive sorts of buildups 

display in interfacing of CTD-HuIRF6 and NTD- HuIRF6 Like polar, non-polar, charged, charged, uncharged, fragrant, 

hydrophobic, hydrophilic amino acids are show. Moreover diverse buildups show in interfacing of HuMaspin which is 

included in interaction. 

 

RESIDUES PRESENT IN INTERFACES OF HuMASPIN and CTD and NTD OF IRF6 

 

 In the interacting interfaces regions of CTD-HuIRF6 and NTD-HuIRF6 different types if residues present which is visualize 

in PyMol software ,in PyMol software we can visualized the 3D structure of proteins and find the difeerent residues which is 

involved interacting regions and forming complex, here visualized this complex in PyMol and find the residues that is in 

CTD-HuIRF6 (ILE,GLN,LEU,ARG,VAL,SER,GLY,PHE,THR,ASP,MET).Residues that is present in interfaces of 

HuMaspin (GLY,ASP,ALA,GLU,GLN,VAL,HIS,ASN,LYS). 

 

 Likewise residues present in NTD-HuIRF6 (GLU,TYR,LEU,THR,PHE,SER,ASP,ARG,ILE LEU) In HuMaspin 

(ARG,ALA,GLY,GLN,PRO,ILE,GLU,SER) are present. 

 

 
Figure 8:- Hydrogen bond between HuMaspin and CTD HuIRF6 
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Figure 9 :-Hydrogen Bond between HuMaspin and NTD-HuIRF6 

 

HuMaspin CTD-IRF6 H-BOND LEGTH 

ASP(4) ILE (182) 1.5 

PHE(68) MET(186) 1.6 

ASP(65) PHE(182) 1.7 

GLN(56) ASP(195) 1.8 

ASP(65) PHE(186) 1.9 

Table 6: H-bond length b/w CTD-HuIRF6 and HuMaspin 

 

HuMaspin NTD-IRF6 H-BOND LENGTH 

GLN(343) LEU(17) 1.9 

ALA(265) SER(24) 1.9 

LEU(342) PHE(27) 1.9 

Table 7: H-bond length b/w NTD-HuIRF6 and HuMaspin 

 

Water molecules are show in abundance at the protein-protein interfacing, and play a major part in polar interactions that 

stabilize the complexes, When two polypeptide chains associated with each other and frame a steady particular complex or 

oligomeric structures, bulk dissolvable is avoided from the interface, which permits coordinate protein-protein contacts, making a 

positive hydrophobic impact as a major driving drive for affiliation. These dissolvable particles are gathered to contribute to the 

steadiness of the quaternary structure by shaping broad hydrogen- bonding systems with the amino corrosive buildups at both 
sides of the interface. The protein- protein interfacing, found that each water atom makes on normal one hydrogen bond with the 

interface amino acids, which is identical to ~1.5 kcal/mol vitality contributed by each interface water atom. Above table showing 

H-bond between CTD-HuIRF6 with HuMaspin where H- bond is length 1.5- 1.9 Kcal/mol. Likewise H- bonds between NTD-

HuIRF6 with HuMaspin H-bond length is 1.9 kcal/mol These dissolvable particles are gathered to contribute to the solidness of 

the quaternary structure by shaping broad hydrogen-bonding systems with the amino corrosive buildups at both sides of the 

interface. 
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SALT BRIDGES FORMATION 

 

 
Figure 10 :-Salt Bridges formation between HuMaspin and CTD of IRF6 

 

Electrostatic interactions have much longer range than van der Waals interactions. Apart from an influence on protein-

protein affinity and specificity, electrostatic interactions can also have an influence on the process (diffusional encounter) of 
protein association. Although high ion concentration can efficiently screen electrostatic interactions, it can influence the rate of 

collision between two macromolecules bearing net electric charges or dipoles and can pre-orient protein partners to guide 

association. The Coulomb attraction between charges of opposite sign can make collisions more frequent. 

 

 
Figure: - 11 

http://www.ijisrt.com/


Volume 5, Issue 8, August – 2020                                          International Journal of  Innovative Science and Research Technology                                                 

              ISSN No:-2456-2165 

 
IJISRT20AUG188                                       www.ijisrt.com                   1826 

Here above figure:- 11 shows the formation of salt bridges b/w CTD-HuIRF6 (GLU103, ASP 300) with HuMaspin 

(ARG180,LYS217) bond length is 3.44 and 3.20 A0 respectively. 

 

VANDER WAAL INTERACTIONS 

 

 
Figure - 12: Vander Waal Interaction b/w HuMaspin and CTD-IRF6 

 

 

 
Figure 13:-Vander Waal Interaction b/w HuMaspin and CTD-IRF6 

 

Interfacing shaped in heterodimeric and homodimeric proteins tend to be more hydrophobic: on normal 65% non-polar and 
35% polar. . Expansive hydrophobic patches on the surface would increment the propensity of accumulation, which would make 

the protein insoluble. Hydrophobic commitments due to the desolvation of non-polar bunches, complex arrangement can 

moreover make tight van der Waals contacts that are weaker but are more inexhaustible at interfacing than H-bonds. Van der 

Waals intelligent are due to the polarizability of molecules and act as it were over brief separations. Van der Waals interactions 

are due to the polarizability of molecules and act as it were over brief separations. As demonstrated within the past passage the 

interface of particular protein complexes is much more firmly stuffed with few cavities and it is anticipated that van der Waals 

intuitive make a noteworthy favorable commitment to particular protein-protein recognition 

 

In figure 10 shows Vander Waal interaction b/w HuMaspin and CTD-IRF6, here blue color shows ARG 152, orange MET 185 and 

red ASP 195 in CTD-IRF6 Vander Waal interaction with GLN 56, ASN 5 HuMaspin 

 
In figure 11 shows NTD-IRF6 yellow PHE 27, cyan SER, 24. Blue LEU 17 Vander Waal interaction with LEU 342, 266 ASN 

HuMaspin 
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IV. DISCUSSION 

 
Interferon regulatory factors 6 (IRF6) may be a 

translation figure, which has a place to the IRF family, play 

part in intrinsic resistant reaction and control diverse sorts of 

cellular work. IRF6 essential for improvement of lip and 

sense of taste conjointly included in improvement of outside 

genitalia . Maspin has been characterized as course II tumor 

cell silencer by its capacity to advance apoptosis and hinder 

cell intrusion Maspin comprises of nine α-helices and three 

β-sheets and embraces the local serpin overlay with the RSL 

completely ousted from the body of the protein. The RSL of 

Maspin is special in length, structure and position. In spite 

of the fact that the RSL is uncovered and cleaved by a few 
proteases .Human IRF6 comprises of exceedingly preserved 

N- terminal space, contains pentad-tryptophan, helix-turn-

helix DNA authoritative space and a less- conserved 

protein-binding space. In this work we ponder interfacing 

interaction between CTD of Human IRF6 and NTD of 

Human IRF6 with Human Maspin and examination of 

intuitively interfacing which include in tumor inhibitor. 

Hypothesized that the IAD would be fundamental for an 

interaction with Maspin. Counting homo and hetero 

dimerization among other IRF family individuals. The IRF6 

IAD (exon -7-8) is both vital and adequate for development 
and the location of interaction with Maspin. Phosphorylation 

moreover plays an critical part within the control, enactment 

and dimerization of CTD-HuIRF6 and NTD-HuIRF6. 

Illustrated that auto inhibitory influence caused by the IRF6 

C- terminal serine rich locale. Maspin IRF6 interaction plays 

an imperative part in in tissue remodeling by directing cell 

separation, an critical viewpoint of mammary organ 

morphogenesis. 

 

During the work analyses the interfaces interaction 

occurs by the formation of Hydrogen bond, residues present 

in interfaces, salt bridges formation and Vander Waal 
radius. 

 

Maspin tumor active site domain interact with the 

CTD-IRF6 during docking and forming complex, Likewise 

Maspin reactive center loop interact with the NTD-IRF6 

during docking and forming complex. 

 

Residues present in interactive interfaces of CTD-IRF6 

and HuMaspin is ILEU203, GLN202, LEU201, ARG200, 

VAL199, SER187, GLY188, PHE190, THR191, ASP189, 

MET185 and GLY306, ASP49, ALA51, GLU53, GLN56, 
VAL57, HIS59, ASN62, LYS64 

 

By study of the interactive interfaces I found that H-

bond forming residues present in interfaces of CTD-IRF6 

and HuMaspin, that is HuMaspin 

ASP4,PHE68.ASP65,GLN56, ASP65 residues which 

forming H-bond with residues of CTD-IRF6 is 

ILE182,MET186,PHE182,ASP195,PHE186 that’s bond 

length is(1.5,1.6,107,1.8,1.9 Aº). 

 

Likewise NTD-IRF6 residues GLN343, ALA265, 
LEU342 forming H-bond with HuMaspin residues LEU17, 

SER24, PHE27 that’s bond length is only 1.9 Aº. 

 

Vander Waal forces also acting here for maintenance 
of hydrophobicity and interior side chain stabilizing. Van 

der Waals (dispersion) forces contribute to interactions of 

proteins with other molecules or with surfaces. 

 

The Van der Waals drive may be a temporal, 

powerless electrical fascination of one particle for another. 

Van der Waals attractions exist since each molecule has an 

electron cloud that can change, yielding a brief electric 

dipole. The transitory dipole in one molecule can initiate a 

complementary dipole in another molecule, given the two 

molecules are very near. These short-lived, complementary 

dipoles give a powerless electrostatic fascination, the Van der 
Waals constrain. Of course, in case the two electron clouds 

of adjoining iotas are as well near, ghastly strengths come 

into play since of the negatively-charged electrons. The 

suitable remove required for Van der Waals attractions 

varies from iota to molecule, based on the estimate of each 

electron cloud, and is alluded to as the Van der Waals 

radius. 

 

Ionic bonds or salt bridges are shaped as amino acids 

bearing inverse electrical charges are compared within the 

hydrophobic center of proteins. Ionic holding within the 
insides is uncommon since most charged amino acids lie on 

the protein surface. Ionic bonds can be imperative to protein 

structure since they are strong electrostatic attractions that 

can quality the approach of covalent bond, salt bridges 

formed between CTD-IRF6 (GLU103, ASP300) and 

HuMaspin (ARG180, LYS217) bond length is 3.44 and 3.20 

Aº, but NTD-IRF6 and HuMaspin not forming salt bridges 

during interaction. 

 

So, the CTD-HuIRF6 and NTD –HuIRF6 interacted 

with HuMaspin,and forming complex with help of different 

different residues present in interfaces for stabilization, 
Maspin tumor active site domain interacted with CTD-

HuIRF6 and RCL loop interacted with NTD-HuIRF6,and 

act as cancer inhibitor. 

 

V. CONCLUSION 

 

I have shown that the transcription factor HuIRF6 is 

expressed in normal growth of epithelium and interacted with 

the HuMaspin which is act as cancer inhibitor which inhibit 

the cancerous cell to grow. Protein- protein interaction is 

essential to understand various biochemical and biological 
functions. The HuMaspin and HuIRF6 interaction plays 

important role in tissue remodeling by regulating cell 

differentiation. We predicted the complex of interactive 

interfaces ,we found CTD- IRF6 Interacted with Anti tumor 

Active Site of HuMaspin and NTD-IRF6 interacted with 

Reactive Centre Loop of HuMaspin .This work help the 

tumor suppressive mechanism of HuMaspin and support a 

model in which HuMaspin realize its function part through 

the regulation of HuIRF6 , Understanding the molecular 

mechanism of HuMaspin and its interaction with HuIRF6 

will allow us to potential of HuMaspin as a possible 
therapeutic agent and prognostic indicator in cancer. 
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