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Keywords: ABSTRACT: Objective: Newly designed antipsoriatic agents which are
Quercetin, Kempferol, substituted series of analogues of fIavono!ds (kaempferol and qgerqetln) that
belong to the subclass flavonols were subjected te@3BR) analysisusing
MLR, VLIFEMDS - QSARPro, . - - -
2D-QSAR, PLS VLIFEMDS-QSARPro soft_ware_ with an |_ntent|on to derive and_ understand the
Correspondence to Author: poss@le co_rrelatlon of blolqglcal activity as dep_endent varlable_ and other
Dr. Vakil Babu Vamanrao descriptors like molecular weight, XLogP values as independent variables. It can
. be concluded that ¢hcurrent study provides better insight for designing and
Adjunct Professor, chemical synthesis of more potent antipsoriatic ageMisthods: Several

Guru Nanak Institute for Research  giagistical regression expressions were obtained using variable selection method
and Development, G. N. Khalsa as simulated annealing coupled with variousdel building methods like partial
ﬁgtlﬁge'aNﬁmﬁfﬁggggmrg’ least squares (PLS) Regression, multiple linear regression (MficRRResults:
Mahargshtr alndia ’ For the analogues of both quercetin and kaempferol, a total of 9 QSAR models
were generated, each using test set of 15 and training set sfmilar
E-mail: bvvakil@gmail.com compounds. The best QSAR model generated by PLS model building method
for quercetin was model Q4 with correlation coefficieAtof 0.9021 and
significant cross validated correlation coefficieit§0.5791.Similarly, the best
QSAR model generateby MLR method, for kaempferol was model K2 with r
of 0.687, sigrficant of of 0.5676. Both modeQ4 and K2, gave significant
results and revealed that presence of S@@Ex, SdsCHcount favours the
biological activity of quercetin analogues whereassgnee of SdssCHldex
contributes positively towards biological activity of analogues of kaempferol.
This study suggests that such descriptors will be helpful in designing more
potent antipsoriatic agents

INTRODUCTION: Psoriasis is one of the mostThe disease is considered asT-acell mediated
comma chronic, inflammatory and nen immune response characterized by hyper
contagious autoimmune skin diseases that producproliferative keratinocytes coupled with infiltration
dry flakes as plaques of thickened, scaling skirof T cells, dendritic cells, macrophages and
The dry flakes are thought to result from theneutrophils’.

excessively rapid proliferation of skin cells that is o
triggered by inflammatgr chemicals produced by The several subsets of T cells each have a distinct

lymphocytes, function. T-helper cell (TH1 andTH2) initiate
production of defining cytokines wheredBSN-2
QUICK RESPONSE COI . . . e e -
DOI: and interleukin (IL)4 are essential for initiating
=] 10.13040/1JPSR 09B232.8(13514660 |  psoriatic lesions™ *. Ty cells assist other white
blood cells in immunological processes, including
E Article can be accessed online on: maturation of B (_:ellsinto_plagma cellsmem_ory B
www.ijpsr.com cells along with activation otytotoxic T
- - cellsandmacrophages
DOl link:http://dx.doi.org/10.13040/IJPSR.09-6232.8 (12514660
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These cells are also known@B4" T cellsbecause NFATCc activation in onset of psoriasidt is one of
they express th€D4glycoproteinon their the few drugs suppressing not only the activation of
surfaces.TH cells become activated when they arnaive and effecor Tycells but also the memory
presented  witlpeptideantigensoy MHC  class Tycells®. The efficacy of CsA has been used as a
Il molecules, which are expressed on the surfapowerful argument to support the fundamental role
of antigenpresenting cell§$APCs).Once activated, of T cells in the pathogenesis of psoriasfs
they divide rapidly and secrete small proteinSystemic use of CsA is effective in treatment of
calledcytokinesthat regulate in the active immunepsoriasis. However, its usage is restricted by
response. These cells can differentiate into @ihe serious sideeffects such as nephr@and neure

the subtypes, includingryl, Ty2, Tu3, Tyl7, TH9, toxicity. Over the past 2 decades, considerable
or Tey, Which secrete different cytokines toprogress has been madefurther elucidating the
facilitate different types of immune responsescomplex pathogenesis of psoriasis which will
Signalling from the Antigen Presenting Cellshopefully facilitate the development of a new
(APC) directs T cells into particular subtypes armamentarium of more effectivetargeted

therapies **. Despite these important advances,

There are many reported drug targets in psoriasigpstantial gaps remain in our understanding of
like STAT3, p53, Caspasec Out of which one is psoriasis and its treatment, necessitating further
a protein called calcineurin (CaN), which is alsgegearcH2

protein phosphatase 2B (PP2B) It is a
ubiquitously expressed €adependent cytosolic Herbal Drugs may be developed as an alternative
Ser/Thr protein phosphatase and is highlgontrol medication without the harmfside effects
conserved in eukaryotés Cyclosporin A (CsA) is known to be associated with drugs like CsA.
molecule of choice for treatment of psoriasis. CsAlavonoids of herbal or synthetic origin are
is a potent immune suppressant that induces itgported to exhibit various antiflammatory
biological effects by forming an initial complex properties™. Flavonoidsare hydroxylated phenolic
with cytosolic proteins termed immunophilins.substances and are known to be synthesized by
These drug immunophilin complexes then btod plants in response to microbial infections”.
and inhibit the serine/threonine protein phosphata:Activities of flavonoids are structure dependent and
calcineurin (CaNy. they have been shown to have an ability to induce
) human protective enzyme systemsA number of
CaN seems to be the only protein phosphatase tlsy,gies have suggested protective effects of
dephosphorylates  NFATc (nucteafactor of fjayonoids against maninfectious bacterialyiral
activated T cellsy. Upon stimulation of T cells and diseases and degenerative diseases such as
subsequent calcium  mobilization,  activate(cgdiovascular diseases, cancamsd other age
calcineurin dephosphorylates NFATc (at 13 seringg|ated diseasestc®'®. Kaempferoland quercetin

residues in the regulatory region), leading to itare flavonoids that belong to the subclass flavonols
nuclear translocation by exposure of the nucleds4 15 544 are reported tanhibit the phosphatase

. . <]

localization ~ sequence °. Concerted  rephes activity by binding to thecatalytic domain of
phorylation of NFATCc leads to its translocation intCcgicineurin and  act independently of any
cytosol and abrogation of NFATc transcriptionayatchmaker protein. Kaempferol suppresse€ IL

activity. CaN not only modulates the activity of gene expression in Jurkat T cellisSurprisingly, it

such as NfeB, AP-1, and EIk1". The inhibition of inquced NFe B acti vati onl i n HEK
calcineurin activity is so far the only effective
therapeutic strategy to suppress the activation &f silico Analysis A new field ofin silico protein
memory CDZ4and CDS8T cells and their modelling and novel drug designing has become
proliferation that plays an important role in available which considerably saves time and efforts
initiation of psoriasis'*. by identifying potential drug targetsvia

_ ) ) _bioinformaticstools *2. Thein silico tools can be
CsA is considered as a classical drug targetingsed to analyze the target protein structures for
calcineurin activity and subsequently |nhlbltlnglm_-,ssib|e binding sites and generate candidate drug
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which can bind effectively to targéf. Various Vega,etc?* % The QSAR basedhodelling uses
softwares are designed to sthits approach such asvariety of statistical regressi methods for
modelling enviroment of Schroédinger Maestro, prediction of various structure activity models
Discovery Studio, VLIFEMDS, etc ?°. New based on descriptors like molecular weight, XLogP,
substituted series of analogues have been desigrtgde of hydrogen bond donor, acceptetc *'.
using Maestro 11 modellinginterface of multiple linear regressionMLR), partial least
Schrédinger software hftps://www.schrodingr. squares (PLS) and principle component regoess
com/maestrp ?*. Maestro 11 ispowerful and (PCR) are widely used statistical regression
versatile molecular modelling environmentmethods. This bioinformatics based approach is
software and is the linchpin of Schrédinger's expected to help in gaining better insight to predict
computational technology. Maestro 11 has a vashe biological activity for new analogu&s®.

array of visualization options making it possible ) .
to glean molecular pperties as well as detailed The VLIFEMDSQSARPro yww.vlifesciences

intermolecular interactions. It is the portal to the?0m) IS an exhaustive regression analysis tool and
most advanced science in computationdas the prediction facilities for biological activities

chemistry?. of newly designed analogues. It also comes with
powerful pack of facilities for quantitative structure
QSAR: Quantitative structuractivity relationship activity relationshp analysis, statisticahodelling
(QSAR) (sometimes QSPR: quantitative structuractivity / property prediction and visualizatiéH®.
property relationship)s the process by which a This software performs descriptor calculations,
chemical structure is quantitatively correlated withrapid calculation of more than 1000+ descriptors
a welldefined process, such as biological activityike 2D, 3D, alignment independentgraphical
or chemical reactivity. It is based on the fact thatepresentation of tative distribution of descriptor
biological activity of a compound is a function ofvalues by distributiorand pattern plot and cross
its physicochemical grameters, i.e. physical correlation matrix. In addition, VLIFE)QSARPro
properties, such as molecular weight, solubilitypffers wide choice of methods for drug varibl
surface tension, partition coefficient and chemicaelection and model buildindiny of the variable
properties such as dissociation or ionizatiorselection methods with amyf the model building
electron density, and rate of hydrolysistc . methods can be coupleglg. simulatedannealing
There are two main objectivesrfthe development variable method with statistical model building
of QSAR: Development of predictive and robusmethods such as MLR, PCR and P£S
QSAR, with a specified chemical domain, for _ _
prediction of activity of untested molecules and €D QSAR models are based on descriptors derived
can also act as an informative tool by extractinf©m & 2D graph representation of a molecule. Such
significant patterns in descriptors related te Models are generated using training and test set
measured  biological  activity  leading tomo_le.c.ules with uniformly dlst_rlbuted biological
understanding of mechanisms of given biologicalctivities. The observed selion of test set
activity. Such informatiorcould help in suggesting molecules ismade by considering the fact that test

designing of novel lead molecules with improved€t molecules will represent a range of biological
activity profile 22 activity smilar to the training set’.

The quantitative approach in QSAR degs upon Biologi_cal Activity :  Any structure and activit_y
expression of a structure by numerical values arfudy is based on the assumption that there is an
then relating these values to the correspondidgiderlying relationship between the molecular
changes in the biological activity by usingStructure of the compound and its biological
statistical methods. The QSAR is also an importagctivity. The QSAR analysis is antampt to

tool to study role of various physicochemicalStablish a correlation between various molecular
propertes of a drug in providing necessaryProperties of a set _of r_nolecul_e_s with  their
biological activity. There is a wide choice of experlm_entally known k_)lologlcal act|V|ty.Adataset_
relevant paid and free software tools for developingf a series of synthesized molecules tested for its
QSAR models like VLIFEMDS, Schrodinger, esired biological activity is needed for cargyin
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out the QSAR analysis. The quality of the predicte&election This is done by visualizing the variation
model is totally dependent on the quality of then the chemical and biological space of the given
experimental data used for building these modeldataset. 2) Random Selection: This method creates
Biological activity for the purpose of QSAR studiestraining and test set by random distribution. 3)
can be of tw types: 1) Continuous ResponseSphere Exclsion Method: This is a rational
MEC, ICso, EDso, % inhibition 2) Categorical method for creation of training and test set. It
Resmnse Active / Inactive. Also to have ensures that the points in the both the sets are
confidence in QSAR analysis, biological data of atiniformly distributed with respect to chemicatd
least 20 molecules is recommendéd biological space. 4) Other methods like

) ) . experimental designusing for examie, full
Descriptor Calculation: Good descriptors should factorial, fractional factorial and Onion Desigtc
characterize molecular properties immt for 31,32

molecular interactiond Hydrophobic, electronic,
steric / size / shape, hydrogen bonding. Th¥ariable Selection Method: The QSAR
handbook of molecular descriptors published in theegression methods help to shortlist important
year 2000 describes more than 2000 moleculdescriptors which play an important role in
descriptors used in QSAR and molecular modellingetermining biological activity of structures. These
2 The VLIFEMDS-QSARPro software has beenmethod are divided mainly into two categories: 1)
employed for the calculation of different 2D Systematic variable selection: These methods add
descriptors. There are three categories ofor delete a descriptor in steps, dmeone, in the
descriptors like thermodynamic parameters whiclmodel and the addition can be stepwise forward or
describe free energy change during drug receptstepwise forwarédackward or stepwise backward
complex formation, spatial parames are the 2) Stochastiwvariable selection: These methods are
quantified steric features of drug moleculedbased on simulation of various physical or
required for its complimentary fit with receptor andbiological processes®. These methods create
electronic parameters deal with weak fomvalent model starting from randomly generated models
bonding between drug molecules and receptoand later modifying these models by using different
Some eample of descriptors are XlogP, logP process operatore.Q.pertubation, crossoveetc)
hydrophobicity, elemental count, path count, chaino get better models. Various stochastic variable
count, path cluster count, molecular connectivitgelection methods are available and one can choose
indices, etc The calculated descriptors are to beéhe appropriate one like simulated annealing,
gathered in a data matrix for selection of test angkenetic/evolutionary algorithms or a user defined
training set” %, selection method”. The results ofained with any

_ o variable method further are subjected to
Sele_ctlon of_Tralnlng and Test Set. In order t0 onstruction of 2D and 3D QSAR models by
obtain a validated QSAR model for the purpose qf,ypling with appropriate statistical model building

meaningful prediction, an available dataset shoulgathods likeMLR, PCR or PLS to generate QSAR
be divided into the training and test sets. For thg gqe|s?® 34

prediction statistics to be reliable, the test set must

include at least five compounds. Itlga the Multiple Linear RegressiongdMLR): It is widely
division into the training and test set must satisfused method for building QSAR modelSILR

the following three conditions: (i) All models have been developed as a mathematical
representative compousmbints of the test set in equation which can relate chemical structure to the
the multidimensional descriptor space must bactivity. The results obtained could be helpful to
close to those of thetraining set. (i) All pharmacologists and medicinal chemigiscome
representati® points of the training set must beup with improvel drugs like antipsoriatic agents
close to those of the test set. (iii) The representativienis method has been used fmodelling linear
points of the training set must be distributed withimelationship between a dependent variable %dIC
the whole area occupied by the entire datd&et and independent variable X (2D descriptors). MLR
Following are some of the methods for division ofs based on least squares calculations where sum
the dataet into training am test set: 1) Manual of-squares of differases of observed and a
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predicted value is minimizetb achieve a better the QSAR models®. Developed QSAR models
model MLR estimates values of regressionhave been validated by some procedure as follows:

coefficients () by applying least squares curve S _ .
fitting method?® 3% The resultant model creates ¢Internal validation is carried out using leave -one

relationship in the form of a straighiné (linear) ©Out (LOO - Q2) method. For calculating, each
that best approximates all the individual dat Molecule in the training set is to be eliminated once
points. In regression analysis, conditional mean @nd the activity of the eliminated molecule
dependent variable () Y depends on predlptgd by using the moo_IeI developed by the
(descriptors) X. MLR analysis extends this idea t'émaining molecules. That’ds calculated using

of a modef”*.

Regressiorequation takes the form: b1x1 + b2x2 A

. , S Yo — Yono )2
b33 _________ M Lop— s Pred aoc
" (I) «“ : Z[}:.!’n — Yomean )2 ______ (i)
Where Y is dependent vari1 abl e, Ob0s are regress
coefficients for c or r elrs fpgo (ii)d Yprda and Vapxiridisate riedicdand e n d e
)

,  6c 06 orinteraeptf. e @hsered actvity valoes sespeatively anche,
indicate mean activity value. A model is considered

Principal  Component Regression Analysis acceptable when value of €xceeds 0.5.
(PCR): It is a data compression method based upon
the correlation among dependent and independerer external validation, the activity of each
variables. PCR provides a method for findingnolecule in the test set is predicted using the model
structure in datasets. Its aim is to group correlatetevelopedoy the training set. The pred value is
variables, replacing the original descriptors by newalculated as follows:
set called principal components (P€5s)hese PCs
are uncorrelated and built as a simple linear . 2 2 (Yored(test —Yicu )?
combination of original variables. It rotates the data ' ““~'
into a new set of axes such that first fe\;\[/qt%l axes
reflect most of the variations within the d - .
PCA selects a new set of axes for the data. The%neEq (i) Y preq (teSt)a.m.d Yiestindicates pre_chcted and
. . , . Yain ObServed activity values respectively of the
are selected in decreasing order of variance Wlth{n o -
L est set compounds and indicates mean activity
the data. Purpose of principal component PCR |S .
N : value of the training set. Fqred_f value should
the estimation of values of a dependent variable qn

the bas of selected PCs of independent variableg. More than 0.5, which signifies that predicted
37,39 model can be taken for further analySis

[
vari abl e

- Ei}:‘rum - }-.'r.'n-lll_r.'nl.'.'l'l-l _____ (111)

Partial Least Squares Regression(PLS): It is a Random_lzat_lon Test Randomization test or_-Y_
§8rambllng is important popular mean of statistical

popular regression technique which can be used 1Q,.”, .- - o
relate one or more dependent variable (Y) tE)/alldatlon. To evaluate the statistical sigraihce

several independent (X/)ariables"'o. PLS relates a of the QSAR model for an actual dataset, one tall

matrix Y of dependent variables to a matrix X ofhypOtheSIS testing s commonly_ .USEd' Th_e
.-robustness of the models for training sets is

molecular structure descriptors. PLS is useful in . :
xamined by comparing these models to those

situations where the number of independeng )
. . erived for random datasets. Random sets are
variables exceed the number of observations, when

X data contain collinearities or when N is less thagenerated by rearrangnthe activities of the

5 M, where N is numér of compounds and M is molecules in the training set. The statistical model

number of dependent variable. Main aim of PLS’ derived using various randomly rearranged

o . . activities (random sets) with the selected
regression is to predict the activity Y from X and to descriptors and the correspondiricage calculated
describe their common structufe '

The significance of the models hendetained is

Model Validation: Model validation is a process derived based on a calculated.ge
to test the internal stability and predictivielay of
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A Z score value is calculated by the followingquercetin and kaempferol. New substituted series
formula: = Zgcoe= O/ 0 —mmmeeemen (iv)  of analogues of both flavonoids were designed
. using Maestro modelingsuite of schrédinger
Where h is the Jvalue calculated for the actual gofyare (https://www.schrodinger.com/maestro
dataset, p the average’ and s is its standard 21 FyrtherQSAR analysis was used calculatein
deviation calculated for various iterations usingjjico biological activity of these new analogues
models build by different random datasets. Th@nich may have potential antipsoriatic activity. For
probability (a) of synificance of randomization test ynis  study,  VLIFEMDS -  QSARPro
is derived by comparing score value with critical yww.vlifesciences.col?*version 3.5 was used as
Z score value as reported, if Z score value is legS consists of exhaustive regression analysis tools
than 4.0; otherwise it is calculated by the formulang facilities for prediction of biological activity.
as given in the literature. For example, a Z SCOFhe configuration used for analysis was Lenovo
value greater ®@n 3.10 indicates that there iS gomputer with Intel core duprocessofThe system
probability (a) of less than 0.001 that the QSARomes with powerful pack of facilities for
model constructed for the real dataset is randorgyantitative structure activity relationship analysis,

The randomization test suggests that all thegagistical modeling, activity / property prediction
developed models have a probability of less thaghd visualizatiod* 26 .

1% that the model is generdtby chanc&®3%38,

Biological Activity : Biological activity is used as
The present work was undertaken because currenff¥pendent variable, for correlating the data linear to
there are very few drugs available for the treatmegte freeenergy change with other 2D descriptors
of the debilitating psoriasis disease and there is|ge XLogP, hg/drogen bond donors, hydrogen bond
need to quickly identify the substituted ana|ogue§cceptorsetc 5 For the development of quercetin
of promising phytochemi¢acompounds usindn  gnqg kaempferol QSAR models4lvalu e s i n
silico approach that may help to identify novelin vitro biological activity in terms of half
compounds having potential biological activity ancinaximal inhibitory concentrationyere taken from
less side effects. The promising analoguege pypChem databasepredict biological activity

laboratory and evaluated usingvitro andin vivo

testing methods. The objective of the present woikxperimentally reported l§g values (halfmaximal
was to performin silico experiments on novel inhibitory concentration) were converted to pJC
substituted series of analogues of quercetin arsdc a |l e 5() iolhargw dbowd the range. Thus, a

kaempferol to predict their biological activity. higher value of plg exhibits a more potent
compound. These values were then manually
MATERIALS AND METHODS incorporated in VLIFEMDSQSARPro™.

Databases andSoftware (Computational Data):
The flavonoids that were utilized for the study were

ANNEXURE 1: SPECIFICATION OF TRAINING SET DATA FOR 2D - QSAR

Quercetin Training Set Kaempferol Training Set
Sr. no. Accession id: ICs0(e M) pICso(e M) Accession id: ICs0(e M) pICso(e M)
Pubchem Database Pubchem Database

1 CID:118733751 8.2 5.09 CID:5280863 53.7 4.27
2 CID:118730331 91.2 4.04 CID:118733612 43.6 4.36
3 CID:71653621 18 4.74 CID:11644907 6.79 5.17
4 CID:71653184 9.15 5.04 CID:118713859 215 4.67
5 CID:71653480 8.4 5.07 CID:118708180 34 4.47
6 CID:71653183 9.5 5.02 CID:118708179 32 4.49
7 CID:71718277 8.6 5.07 CID:90676257 95 4.02
8 CID:71653763 2.4 5.62 CID:72205594 100 4

9 CID:71653481 0.48 6.32 CID:5281670 50 4.3
10 CID:71653330 0.39 6.41 CID:5281616 44 4.36
11 CID:71653623 0.68 6.17 CID:5281605 50 4.3
12 CID:71653622 9.2 5.04 CID:5280961 15.88 4.8
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

CID:71653327
CID:71653329
CID:71653181
CID:71653479
CID:71653328
CID:71653040
CID:71653482
CID:71653478
CID:71653182
CID:66573474
CID:71718882
CID:7165333
CID:71653181
CID:71653474
CID:5311
CID:95168
CiD:4871
CID:118733605
CID:5281691
CID:42638983
CID:42638982
CID:44188970
CID:31703
CID:5280443
ClID:5280343
CID:5281607
CID:5281616
CID:5281654
CID:736186
CID:68071
CID:597405
CID:118708179
CID:16044716

0.24
0.45
9.6
0.8
0.22
0.8
0.7
0.38
8.2
3.58
9.24
0.4
8.75
4.56
0.71
12.32
3.95
125
7.8
7.1
7.3
6.4
6.04
10
10
10
10
10
10
10
10
32
21

6.62
6.35
5.02
6.1
6.66
6.1
6.15
6.42
5.09
5.45
5.03
6.4
5.06
5.34
6.15
491
5.4
4.9
511
5.15
5.14
5.19
5.22

g1 o1 o101 010101 Ol

4.49
4.68

CID:5280378
CID:5280373
CID:5280343
CID:439246
CID:11623068
CID:14077266
CID:31703
CID:44446907
CID:5280551
CiD:442811
CID:44446856
CID:25022738
CID:73067
CID:177032
CID:44446830
CID:44446828
CID:44437740
CID:5319688
CID:5376979
CID:3385
CID:638278
CID:44446857
CID:11623068
CID:16293774
CID:5922786
CID:71713338
CID:5713287
CID:12581596
CID:5912178
CID:14068741
CID:42616
CID:639465
CID:14539951

Note : CID:pubchem compound identification

2.17
1
30.9
100
3.8
29.4
0.33
49.8
49.3
7.3
29.8
59
11.3
49
25.9
27.8
44.5
12.3
7.4
0.46
21.8
47.5
6.3
25.9
27.4
44.5
32.6
17.6
13.5
9.1
2.8
24
10

5.66
6
452
4
5.43
4.54
6.49
4.3
4.31
5.14
452
5.23
4.95
4.31
459
455
4.35
4.91
5.13
6.34
4.66
4.32
5.2
459
4.56
4.35
4.49
4.75
4.87
5.04
5.55
5.62
5

Variable method chosen for agsis for quercetin Dataset of 45 structures of already available similar

was simulated annealing which is the simulation afompounds to quercetin and kaempferol waken
a physical
heating the system to a high temperature and theivlogical activity ICso values ** from PubChem

process,

0 asntrairng ket (degeident varkableg diong iwith\theil v

gradually cooling it to a preset temperatueeg(
room temperature). During this pr@se the system

samples

possible

configurations

databasé?.

according to the Boltzmann distribution so that agleéctronic parameters were calculategthich

equilibrium, low energy states are the mostesulted in 95 descriptors for quercetind 100 for

populated 3. Variable method

simulated method was not able to predicpuilding methods MLR, PCR and PLS to develop

H 28, 34 H
acceptable model parameters for these analoguesiindl QSAR models . The parameters like
crosscorrelation limit was set at 1.000000, number

chosen

distributed he 2D descriptors like thermodynamic, spatial and

for kaempferol generated in data matrix. From variable
kaempferol analoguesvas one of the systemic Selection methods simulated annealing was chosen

For QSAR analysis the substitution ratio of test andf variables in the final equation to be generated

training sets considered for generation of QSARvas 10.For the model building methods MLR,

models of quercetin and kaempfien@re taken in a PCR andPLS, term selection criteria a$, f-test
ratio of 1:3 thereforeeach dataset ofi5 new 06 i n

were taken as test set (independent variables).
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4 .
designed analogues of quercetin and kaempferoltoff was set at 0.0scaling to auto scaling and

00000O0

number ofrandom iterations to 100.

and

5152

60


cid:71653327
cid:5280378
cid:71653329
cid:5280373
cid:71653181
cid:5280343
cid:71653479
cid:439246
cid:71653328
cid:11623068
cid:71653040
cid:14077266
cid:71653482
cid:31703
cid:71653478
cid:44446907
cid:71653182
cid:5280551
cid:66573474

