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Abstract: In eukaryotic cells, nuclear DNA is packaged around histone proteins. There are two enzymes namely Histone Acyl
Transferases (HATs) and Histone Deacetylases (HDACs) that regulate the acetylation of histones and helps to condense the chromatin
in its stable form. HDACs are considered as one of the promising targets in cancer biology studies. There are three major classes of
mammalian HDACs which comprise of 18 genes. Since the crystal structure of HDAC-10 is not available yet, this molecular modeling
study can be of great importance in structural biology especially in drug discovery researches. The aim of this study was to develop and
validate model structure and the active site determination of HDAC-10 which is a class II member using Bioinformatics applications.
The design of the model is based on a thorough evaluation of the HDAC-10 query sequence, Q96988 by its primary sequence analysis
using Expasy Protparam, Secondary analysis using Expasy SOPMA, Sequence similarity and alignment recognition using NCBI
Protein BLAST, template alignment using LALIGN, and molecular modeling and dynamics studies using Swiss model and Deepview.
Based on the individual sequence alignment scores obtained for query sequence, Q96988 from LALIGN, four templates (3C0Y_A,
2VQO0_A, 2VQJ _A and 2VQOW _G) were selected for modeling. Each of these four templates was used for the modeling with the help of
Swiss model and generated four corresponding models. The constructed models underwent minimization process in Deep View Swisspdb
viewer. Validation protocols assessed the structure, fold and stereo chemical quality of the model. Rampage program showed modell
based on 3C0Y_A template and model 2 on 2VQO_A both were reliable but model 1 was considered as the best one, which showed
95.5% residues in the most favorable region. Verify 3D acquired best value with 89.39% of the residues had an average 3D-1D score of
> (.2 and Prosaweb recorded a Z score of -7.65. The predicted HDAC-10 modell and its active site residues can be used for target based
drug discovery process and it could be a promising receptor for docking and scoring studies.
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1. Introduction

Histones are the basic protein and its acetylation can be
considered as an important factor governing gene expression
by its effects on chromatin structure and assembly [1]. There
are many studies that reveal the mechanism of histone
acetylation and deacetylation and its role in transcription.
Histone deacetylase (HDACs) regulates various cellular
processes through enzymatic deacetylation of both histone
and nonhistone proteins [2]. Also several recent studies have
implicated that, individual HDAC enzymes as potential
therapeutic targets in the development of cancer. [7], [8].
Histone deacetylases superfamily consists of 18 genes which
are divided into two families and four classes - I, Il, and 1V,
in eukaryotic cells. All classes consist of 11 family members,
which are referred to as “classical” HDACs, whereas 7 of
class IIl members are called “sirtuins” [3]. There are two
major classes of this histone deacetylase family- class | and
class Il, both share a highly conserved catalytic domain
which is considered as receptor for many drugs especially in
cancer studies [4]. HDAC10 is included in class Il Histone
Deacetylase family. The homology comparison studies
indicate that HDAC10 is most similar to HDAC6. Both
HDAC-10 and HDAC-6 contains a unique catalytic domain
which is not found in other HDACs. However this domain
does not seem to be functional in HDAC-10 [5]. It is
believed that the leucine-rich domain of HDAC10 is
responsible for its cytoplasmic enrichment [6]. In recent
studies, histone deacetylases (HDACs) were proved to be

novel molecular targets for the treatment of cancer [7], [8],
[9], [10]. The role of HDAC in cancer was studied for the
first time 1998 [11]. It has been found that the knockdown
of HDAC-10 significantly increased the mRNA expression
levels of thioredoxin interacting protein (TXNIP) in human
gastric cancer cells [12]. Histone deacetylase inhibitors
(HDACI) have extensively demonstrated the antitumor
efficacy in vitro and in vivo [13]. Therefore, the
determination of HDACi has become one of the most
important research fields of the antitcancer drugs.

Since at present there is no crystal structure data available
for HDAC-10 our aim was to construct this model.
Molecular modeling techniques can build and refine the
model for the target which can subsequently be used for
docking studies for determining the possible lead molecules
as reported by earlier researches [14], [15]. Also these
studies can provide valuable information regarding binding
sites of receptor which are crucial elements for ligand
binding. Similar kind of studies has been carried out in case
of other classes of HDAC superfamily proteins. Hence our
objective was to construct and validate a model of HDAC-10
and determine the active site residues by computational
tools. Computational Biology application efforts have now
provided the biologists with the information of large number
of Databases development and management [16]. These data
repositories help us to understand the entire mechanism of
biology through IT applications.
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Our hypothesis is based on the fact that bioinformatics and
drug discovery studies play an important role in determining
and predicting the efficiency of novel molecules which can
turn to medicine. Technological advances have greatly
increased the real understanding of the molecular basis of
tumor progression and treatment response which facilitates
the development of effective medicines [17]. Recently, a
study was published that found the tunnel behavior of
HDAC active sites and it suggested the isoform based drug
discovery process [18]. We propose a method to construct a
suitable model for query sequence, Q969S8 of HDAC-10 by
finding related sequences as template.

2. Materials and Methods

2.1. Sequence retrieval and primary analysis

At the outset, the query sequence of HDAC-10 with the
accession id Q969S8 was retrieved from UniprotKB
resource [19]. The complete sequence consists of 669
residues. The physicochemical properties of Q969S8 were
determined using Expasy ProtParam tool. ProtParam in
Expasy Proteomics Server computes various
physicochemical properties that can be deduced from a
protein sequence [20].We computed properties such as
theoretical isoelectric point (pl), molecular weight, total
number of positive and negative residues in the query, its
value extinction coefficient, instability index, aliphatic index
and grand average hydropathy (GRAVY).

2.2 Secondary Structure analysis

Using Expasy SOPMA tool the secondary structure of our
query Q969S8 was predicted. We imported the query protein
sequences in FASTA format and submitted to SOPMA
server. SOPMA is Self Optimized Prediction Method of
Alignment, which is useful for predicting secondary
structure of proteins [21]. Self optimized prediction method
is based on the homologue method. Using SOPMA we
obtained details of the secondary structure components such
as percentage of a-helix, B-sheets, turns, random coils and
extended strands present in the query Q969S8.

2.3 Template recognition/ Query — Template Alignment
studies

The HDAC-10 query (Q969S8) was analyzed in NCBI
BLASTP against Protein Data Bank (PDB) and visually
inspected to determine the possible Hits. We considered the
identity cutoff range between 35-45% and the finding of the
most identical sequences has resulted 8 Hits. NCBI Blast and
LALIGN programs based sequence analysis and comparison
was adopted to mark all the conserved amino acid residues
among the most four similar templates to query protein
Q969S8. NCBI Blast Identity and LALIGN identity were
recorded for each template. The possible identical residues
occurred in each of the sequences were denoted as “:” and .’
represents the conservative replacements among them. Each
of these shortlisted template sequences were aligned with
query sequences by using LALIGN program, which
required two files such as a file containing target query in
FASTA format and a file containing template in FASTA

format. We feel that this step is essential to detect the
consensus residues or binding site residues present in both
the query and the template sequences. The calculated scores
from BLAST were reevaluated by using LALIGN score and
4 templates were selected as suitable templates for model
generation. 3COY_A, 2VQO_A, 2VQJ_A and 2VQW_G are
the templates selected for model building, which represents
the PDB accession id and the corresponding chain
information. Local alignment between the query and the
template was applied to this selection.

2.4 Molecular modeling and validation studies

An initial phase of the molecular modeling was carried out
using Swiss model. Swiss model is a fully automated protein
structure homology-modeling server, accessible via the
ExXPASy web server, or from the program DeepView (Swiss
Pdb-Viewer) [22], [23]. Four models were generated based
on the selected templates (3COY_A:T1, 2VQO_A T2,
2VQJ_A T3 and 2VQW_G :T4). Each of these four
generated theoretical models (model-1, model-2, model-3
and model-4) were subjected to Swiss-PDB Viewer for
energy minimization using the steepest descent and
conjugate gradient technique to verify the stereochemistry
feature. For each model developed, interactive analysis of
the effects of individual Ramachandran angles on the protein
fold were carried out using Swiss PDB viewer. Also
Geometry optimization and energy minimization were
carried out using GROMOS module.

The generated model was subjected to a series of analysis to
determine its stability and reliability. Backbone
conformation of the refined model was assessed by the
Rampage web server which explains the feature of Psi and
Phi angle orientation [24]. Verify 3D Structure Evaluation
Server was used to determine the 3D-profiling of the residue
in the model [25]. The overall quality score of the model
was calculated by ProSA which displayed as a plot.
Prosaweb is a tool widely used to check 3D models of
protein structures for potential errors [26]. Errat was used to
understand the statistics of various bond interactions
between different atom types by plotting the graph.

2.5 Active Site analysis and residues recognition
In order to proceed further with the ligand binding studies by

docking, active site analysis was performed by submitting
the model-1 to Castp server (http://cast.engr.uic.edu). [27].

3. Results/Discussion

3.1 Sequence retrieval and Primary Sequence analysis
using Expasy Protparam

Our first step of analysis was to identify the query sequence
of HDAC-10 (Q969S8) with 669 residues of amino acids
which was retrieved from UniprotKB (Table 1)
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Table 1: HDAC-10 query sequence (Q969S8) with 669
residues
>sp|Q969S8HDAL0_ HUMAN Histone deacetylase 10
OS=Homo sapiens
MGTALVYHEDMTATRLLWDDPECEIERPERLTAA
LDRLRQRGLEQRCLRLSAREASEEELGLVHSPEYV
SLVRETQVLGKEELQALSGQFDAIYFHPSTFHCAR
LAAGAGLQLVDAVLTGAVQNGLALVRPPGHHGQ
RAAANGFCVFNNVAIAAAHAKQKHGLHRILVVD
WDVHHGQGIQYLFEDDPSVLYFSWHRYEHGRFW
PFLRESDADAVGRGQGLGFTVNLPWNQVGMGNA
DYVAAFLHLLLPLAFEFDPELVLVSAGFDSAIGDP
EGOMQATPECFAHLTQLLQVLAGGRVCAVLEGG
YHLESLAESVCMTVQTLLGDPAPPLSGPMAPCQS
ALESIQSARAAQAPHWKSLQQQDVTAVPMSPSSH
SPEGRPPPLLPGGPVCKAAASAPSSLLDQPCLCPAP
SVRTAVALTTPDITLVLPPDVIQQEASALREETEA
WARPHESLAREEALTALGKLLYLLDGMLDGQVN
SGIAATPASAAAATLDVAVRRGLSHGAQRLLCVA
LGQLDRPPDLAHDGRSLWLNIRGKEAAALSMFH
VSTPLPVMTGGFLSCILGLVLPLAYGFQPDLVLVA
LGPGHGLQGPHAALLAAMLRGLAGGRVLALLEE
NSTPQLAGILARVLNGEAPPSLGPSSVASPEDVQA
LMYLRGQLEPQWKMLQCHPHLVA

The advantage of using this UniprotKB database is to find a
centralized repository of protein sequences  with
comprehensive coverage and a systematic approach to
protein annotation, incorporating, interpreting, integrating
and standardizing data from large and disparate sources and
this was the most comprehensive catalog of protein sequence
and functional annotation [19].

The primary and secondary features of the query were
studied using Expasy proteomics server. By using ProtParam
tool, the physicochemical characters were analyzed. In
Protparam, no additional information was required about the
query protein. The query sequence can either be specified as
a Swiss-Prot/TrEMBL accession number or ID, or in the
form of a raw sequence. White space and numbers were
ignored.

The molecular weight of HDAC-10 obtained was 71444.8,
Number of residues in the query were 669 aa, Theoretical pl
was 5.44, Extinction coefficient in 280 nm solution was
66765. The half-life was estimated as 30 hours (unit
measured based on mammalian reticulocyte in vitro studies)
and the instability index was found to be 45.46. (Table 2 a).

Table 2 a: Physical and Chemical parameters for HDAC-10,
Q969S8 protein sequence were analyzed by Expasy
Protparam

Parameters Value

Total number of negatively charged |68
residues (Asp + Glu)

Total number of positively charged 43
residues (Arg + Lys)

Ext. coefficient 66765

The estimated half-life is 30 hours (value measured
based on mammalian

reticulocytes, in vitro)

The instability index (11) 45.46
Aliphatic index 99.10
Grand average of hydropathicity 0.070

(GRAVY)

3.2 Secondary Structure analysis using Expasy SOPMA

The self-optimized prediction method (SOPM) has been
developed to improve the success rate in the prediction of
the secondary structure of proteins. Even though, with the
absence of Bend region, 3* helices and other states
structural information, the SOPMA results showed that the
query Q969S8 protein had a high level of Alpha helix
secondary structure of more than 40% and highly variable
random coils of nearly 40%. SOPMA results infers that the
protein consists of abundant helices with 277 residues is
41.41%, Random coil (Cc) is of 247 is 36.92%, Extended
strand (Ee) 102 is 15.25% etc. It also suggests that the
structure have less number of Beta turn (Tt) with 43 residues
only which is 6.43% of the entire sequence. (Table 2 b).

It seems likely that the structural elements suggested by
SOPMA are the ensemble of diverse and stable nature of the
protein conformation of HDAC-10. Also it is possible that
the presence of more helix can make the structure more
stable. SOPMA program determined the role of individual
amino acid for building the secondary structure with their
positions. SOPMA is neural network based method; global
sequence prediction may be done by this sequence method
[30].

Table 2b: Secondary structure analysis for HDAC-10,
Q969S8 protein sequence were analyzed by SOPMA of

ExPASY's server
Secondary structure Percentage
Alpha helix (Hh) 277is 41.41%
310 helix (Gg) 0is 0.00%
Pi helix (li) 0is 0.00%
Beta bridge (Bh) 0is 0.00%
Extended strand (Ee) 102 is 15.25%
Beta turn (Tt) 43is 6.43%
Bend region (Ss) 0is 0.00%
Random coil (Cc) 247 is 36.92%
Other states 0is 0.00%

3.3Template determination and query-template matching
studies

Although, initially thought to be a HDAC superfamily
member, but HDAC-10 showed a relatively low sequence
similarity with other database sequences (average range of
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35-45%) from NCBI Blast search (Table 3). We have chosen
minimum 35% as identity cutoff value for the selection of
template. The BLAST algorithm calculated similarity scores
for local alignments (i.e., the most similar regions between 2
sequences) between the query sequence and subject
sequences using specific scoring matrices, and returns a table
of the best matches or “hits” from the database sequences
[28].

Table 3: The finding of the most identical sequences for The
Query sequence of HDAC-10, Q969S8 in NCBI Protein
BLAST has resulted 8 Hits.

First Column shows the accession id of the resultant entry
(eg: 2vQO shows the PDB id and A shows the
corresponding chain information, same representation for
other 7 more entries). Identity represents extent to which the
query sequence Q969S8 shows the occurrence of same
residues at the same positions for each template alignment
and it shows in percentage value. Query cover denotes the
percent of the query sequence Q969S8 that overlaps the
subject sequence and e-Value (Expect Value) is the
parameter which describes the number of hits expected while
searching with database entries. Total score is the entire
score obtained after the alignment of query with each of the
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Figure 1: Templates recognition

We propose that, this study may facilitate direct assessment
of the effectiveness of the model building procedure based
on sequence identity between the query and template. Thus

for HDAC-10 model building

two different criteria for ranking were suggested to evaluate
the sequence similarity between the query protein and
template for model. One is based on the NCBI Blast
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alignment and other one is the further verification of the
individual similarity between the query and template using
LALIGN [29]. LALIGN results shows that out of four
templates studied, T1 and T2 have the high score and
identity compared to T3 and T4. Also the fact that the four
templates selected belongs to the same HDAC superfamily
which may be viable choice as the template for a proper
homology modeling studies.

3.4 Molecular modeling studies

Homology/comparative modeling of protein structures
usually requires extensive expertise in structural biology and
the use of highly specialized computer programs for each of
the individual steps of the modeling process [31]. The
concept of automated molecular modeling facility with
integrated expert knowledge was first implemented in 1993
[32].

Based on the eight sequence alignments using NCBI protein
Blast and four templates (Table3) obtained from LALIGN
program, Homology models were generated by using
Swissmodel automated program. Out of the four models
generated two of them were selected for further energy
minimization and validation studies which are represented as
modell and model2 and were visualized using Accelrys DS
visualiser (Figure 2 a and b).

Figure 2 a: The proposed tridimensional structure of
HDAC-10 was obtained by comparative modeling based
on the template 1 (3COY_A: T1) using Swiss model and

visualized with PyMOL visualization software

Figure 2 b: The proposed tridimensional structure of
HDAC-10 was obtained by comparative modeling based
on the template 2 (2VQO_A (T2) using Swiss model and

visualized with PyMOL visualization software

The energy minimization for these two models (modell and
model2 ) were carried out on the steepest descent energy
minimization using the GROMOS96 force field in Deep
View Swiss PDB viewer based on the concept that, empirical
force fields are useful to detect parts of the model with
conformational errors [33].

M Control Panel

PEERALBIEAEE
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Figure 3: Model 1 in GROMOS96 of SwissPdb Viewer

Also we feel that, in general energy minimization or
molecular dynamics methods only are not able to improve
the efficacy of the predicted models. The accuracy of the
predicted model topology is an essential step, since
stereochemistry play a major role on how the newly
produced structure behaves in molecular dynamics
environment. Thus we cross validated modell and model2
structure by using various model evaluation tools. The local
geometry of the predicted models were determined by
Rampage server, which evaluated the steriochemical nature
of the psi and phi angle and its spatial arrangement. (Table
4) [34].
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Table 4: Ramachandran plot calculations on 3D models of
HDAC-10 computed with the Rampage program

Template| Residues in favoured region | Residues in disallowed
Name (overall in %) region (overall in %)
3COY_A 14 :THR, 76 :GLN,84 |52 :ALA, 207 :ARG, 230
(T1) | :GLN,176:GLY,204 :PRO, :GLN

205 :PHE, 226 :LEU, 271 (0.8%)

‘PRO,272 :GLU, 273 :GLY,
276 :GLN,302 :GLU, 328
‘PRO
(95.5%)
2VQO_A|16 :LEU,20 :ASP,28 :PRO,29
(T2) ‘GLU,79 :GLY,176
:GLY,209 :SER, 213 :ALA,
231 :VAL, 232 :GLY, 246
'LEU, 254 :ASP, 271 :PRO,
302 :GLU,305 :TYR
(92.8%)

18 :TRP,27 :ARG,75
"THR,89 :GLN,207
:ARG226 :LEU,227
‘PRO,233 :MET,274
‘GLN,332 :PRO,333
‘MET
(3.0%)

As seen from the figure, in the modell based on the
template 3COY_A (T1) in Rampage Ramachandran plots
identified the probable number of residues in most favoured
region were 339 ( 95.5% ), number of residues in allowed
region were 13 (3.7%) and number of residues in outlier
region were only 3 (0.8%). In the case of model2 based on
template 2VQO_A (T2), Rampage Ramachandran plots
identified the probable number of residues in most favoured
region were 335 (92.8%), number of residues in allowed
region were recorded as 15 (4.2%) and the number of
residues in the outlier region were 11(3.0%) only. (Figure 4
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Figure 4 a and b shows Assessing the steriochemical

stability of generated models modell and model2 by

Rampage Ramachandran Plot.

Gsnsml Pre- ProyProlins Allowsd
Glydne Alowsd

As seen in the Figure 4 a and b, modell generated based on
the template was found to be more reliable and as a best one
as per the psi-phi orientation. According to Ramachandran
Plot, a good quality model should have >90% residues in
favored region, thus the final model was validated as good
quality model and the structure was viewed via Accelrys DS
visualiser and it depicted an alpha helix rich structure.

The steriochemical quality of both the models (modell and
model2) was further verified by Verify 3D, which is a
Structure Evaluation Server designed to help in the
refinement of crystallographic structures. The problem of
finding which amino acid sequences fold into a known three-
dimensional (3D) structure, can be effectively attacked by
finding sequences that are most compatible with the
environments of the residues in the 3D structure
[25].Verify3D usually analyse the crystal structure in PDB
format which provides the plot with a visual analysis of the
quality of a putative crystal structure for a protein. In the
Verify3D plot, the vertical axis represents the average 3D-
1D profile score for residues in a 21-residue sliding window,
the center of which is at the sequence position indicated by
the horizontal axis [35]. In the modell based on the template
3COY_A (T1) Verify3D plots recorded 89.39% of the
residues had an average 3D-1D score of > 0.2 (Figure 3a)
whereas in the case of the model2 based on the template
2VQO_A (T2), showed Verify3D plots of 78.30% of the
residues had an averaged 3D-1D score > 0.2 (Figure 5a and
b)
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Figure 5a: Verify3D Plots obtained for modell based on the
template 3COY_A (T1) which recorded 89.39% of the
residues had an averaged 3D-1D score of > 0.2.

Figure 5b: Verify3D Plots obtained for model2 based on the
template 2VQO_A (T2) which recorded 78.30% of the
residues had an averaged 3D-1D score of > 0.2.

The profile score above zero in the Verify3D graph
corresponded to the acceptable environment of the model.
ProSA (3), a tool widely used to check 3D models of protein
structures for potential errors. Prosa web results of modell
based on the template 3COY_A (T1) shows that the overall
good model quality of the full-length protein lies within the
crystal structure defined limit for protein with 357 amino
acid residues with Z-Score value of -7.65 (Figure 6a) and
results of model2 based on the template 2VQO_A (T2),
shows the protein with 363 amino acid residues and Z score
value of -6.72. (Figure 6b). The Z-score is indicative of
overall model quality which is used to check whether the
input structure is within the range of scores typically found
in native proteins of similar size.

X-ray
m NMR

—205 200 400 600 800 1000

Number of residues

X-ray
. NMR

Z-score

=15

—200 200 400 600 800

MNumber of residues

1000

Figure 6a and b shows Investigation of two theoretical
models of HDAC-10 based on the templates 3C0Y_A and
2VQO_A ProSA-web z-scores for 3COY_A shows 357
amino acid residues with Z-Score value of -7.65 and
ProSA-web z-scores for 2VQO_A shows that 363 amino
acid residues and Z score value of -6.72. In each of the
figures, residue energies averaged over a sliding window are
plotted as a function of the central residue in the window. A
window size of 80 is used due to the large size of the protein
chain (default: 40).

3.5 Active Site analysis and residues recognition

Cavities on a receptor as well as its specific amino acid
positioning within it create the physicochemical properties
needed for a protein to perform its function. Pockets are
empty concavities on a protein surface into which solvent
(probe sphere 1.4 A) can gain access. CASTp is an online
tool that locates and measures pockets and voids on 3D
protein structures. This new version of CASTp includes
annotated functional information of specific residues on the
protein structure. The annotations are derived from the
Protein Data Bank (PDB), Swiss-Prot, as well as Online
Mendelian Inheritance in Man (OMIM) [27].

CASTp identifies all pockets and voids on the receptor
structure and provided detailed delineation of all atoms
participating in their formation. It also measures the volume
and area of each pocket and void analytically, using both the
solvent accessible surface model (Richards' surface) and
molecular surface model (Connolly's surface). The default
value used by CASTp server was 1.4 Angstroms. Only
values between 0.0 and 10.0 will be accepted. CASTp is
based on recent theoretical and algorithmic results of
Computational Geometry. It has many advantages: 1)
pockets and cavities are identified analytically, 2) the
boundary between the bulk solvent and the pocket is defined
precisely, 3) all calculated parameters are rotationally
invariant, and do not involve discretization and they make no
use of dot surface or grid points [36]. Active site residue
determination of the predicted and validated model (model1)
through CASTp is shown (Figure 7).

The default probe radius value used by CASTp server is 1.4
Angstroms. Only values between 0.0 and 10.0 will be
accepted. The residues included in active site were
14THR,16LEU,19ASP,21PR0O,24GLU,26LUC,27ARG,28P
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RO,67LEU,68GLU,69ASP,70ALA,76ILE,77VAL,121GLU,
130ARG,131PR0O,144PHE and146VAL

Figure 7: active site determination of model 1 using CASTP
server. Only values between 0.0 and 10.0 will be accepted.
Green color residues represent the possible active site
residues.

Active site determination through CASTp suggests that this
predicted and validated model (modell) can be utilized as a
potential drug target. However, these will further be tested

As per the results from Rampage server, in modell there
were three residues (Residue [52:ALA] (94.52,-167.66) in
Outlier region, Residue [207 :ARG] (149.30, 165.96) in
Outlier region, Residue [230 :GLN] (105.31,-168.01) in
Outlier region), which were in the disallowed region in the
predicted model. From Castp Server results, with careful
visual inspection we could verify that these three residues
were found to be located far from the binding site region.
This region never occurs to affect the ligand binding process
by any means. The overall results of our study strongly
suggest that the model 1 was more reliable for further
analysis. (Table 5)

Table 5: Model evaluation of HDAC-10 using various
validation softwares

T;n;ﬂzte A. Rampage B. Verify3aD | C. Prosa
Residues in favoured | plot (3D-1D web (Z
region (overall in %) score) score)

3CO0Y_A 95.5% 89.39% (> 0.2) | 357 (-7.65)

(1)
2VQO_A 92.8% 78.30%( > 0.2) | 363 (-6.72)
(T2

4. Conclusion

This study presents the methodology for generating 3D
structure models for proteins whose crystal structures are not
available. We have successfully constructed two
computationally viably designed models of HDAC-10.
Further this elucidation could aid in studies on the molecular
mechanism of inhibiting HDAC-10. A meaningful and more
realistic study can be derived by selecting this model as
target for performing the molecular docking studies to
determine the possible lead molecules which can inhibit the
activity of HDAC-10. By combining primary sequence

studies, secondary structure analysis, sequence analysis and
alignment, molecular modeling and validation approaches
together; we could determine and validate this 3 dimensional
model for the query protein of HDAC-10.

5. Future Scope

This study proposes the fact that a fast and reliable
homology model was possible by considering the sequences
with profound similarity at sequence level. The present study
also records a set of active site residues which is expected to
greatly help in the development of novel HDAC inhibitor
molecules by docking and scoring studies. Our models of
HDAC-10 are only predictive, and needs to be confirmed
experimentally. The active site residue prediction criteria
used in this study can be applied to model other types of
functional residues such as binding pocket specificity
determinants and interaction interfaces between the members
in the superfamily of HDAC's.
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