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Abstract

Introduction: Taxoids, groups of diterpenoid cyclodecanes isolated from the
genus Taxus, are known and used as anticancer agents. Starting from the
successful results obtained by an original molecular descriptors family on
structure-activity relationships (Jantschi and Bolboaca, 2007), the aim of the
research was to investigate and to assess the estimation and prediction abilities
of this approach on a sample of taxoids.

Material and methods: The molecular descriptors family on structure-activity
relationships approach was used in order to characterize the link between
structure of a sample of thirty-four taxoids and associated growth inhibition
activity. The chance correlation of obtained models was investigated using
random assignment of compounds in leave-one-out analysis and training versus
test experiments.

Results: One model with one descriptor and two multivariate models, one with
three and the other with five descriptors, proved to have estimation and
prediction abilities. Statistical characteristics of the models revealed that the
MDF-SAR model with five descriptors has excellent estimation and prediction
abilities compared with models with one or three descriptors.

Conclusions: The molecular descriptors family on structure-activity relationships
approach proved its usefulness in characterization of growth inhibition activity
of studied taxoids. Further studies on new taxoids are necessary in order to
assess the robustness and prediction ability of the MDF-SAR model with five
descriptors.

Key words: quantitative structure-activity relationship (QSAR), plant extracts
characterization, one- and multi-parameter models, regression analysis.

Introduction

Taxoids are groups of diterpenoid cyclodecanes isolated from Taxus
baccata [1], Taxus brevifolia [2], Taxus Canadensis [3], Taxus chinensis [4],
Taxus cuspidate [5, 6], Taxus floridana [7], Taxus sumatrana [8] or from
Taxus wallichiana [9]. Some taxoids act to decrease the critical concentration
of tubulin required for assembly [10, 11] through the inhibition of microtubule
disassembly [12, 13]. Other taxoids reduce the CaCl,-induced
depolymerization of microtubules [14] or increase the cellular accumulation
of vincristine in multi-drug resistant tumour cells [14, 15]. Since their
discovery, taxoids have been used in treatment of polycystic kidney diseases
[16] and neoplasms (ovarian cancer [17], breast cancer [18], lung non-small
cell cancer [19], prostate cancer [20], and head and neck cancer [21]).
A major disadvantage of these compounds is their poor solubility [22, 23].
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Many studies are being conducted using the
structure-activity relationships approach and/or
synthetic modification in order to increase activity
and solubility of new taxoid analogues [24, 25].

Thirty-five cytotoxic taxoids, compounds isolated
through chromatographic purification of taxoid
fraction from the steam of Taxus cuspidate Sieb. Et
Zucc. Var nana Rehder [25, 26], were studied using
comparative molecular field analysis (CoMFA) [6].
Statistical characteristics of the model reported by
Morita et al. [6] are:

=0.979, ', 1,,=0.818

s=0.196, F=267.621, n=35, v=5 Eq (1),
where r? — squared correlation coefficient, ., o0 —
squared cross-validation leave-one-out coefficient,
s — standard error of the estimation, F — Fisher
parameter, n — sample size, and v — number of
variables.

Starting from the successful results obtained by
an original molecular descriptors family on
structure-activity  relationships ~ (MDF-SAR)
methodology [27-30], the aim of the research was
to investigate and to assess the estimation and
prediction abilities of the MDF-SAR approach on
a sample of taxoids.

Material and methods
Data set: taxoids

A sample of thirty-four taxoids was investigated.
The compounds analyzed were as follows: taxol
(t01), 10-deaceltyl-taxol (t02), taxol B (t03),
10-deaceltyl-taxol B (t04), taxol C (t05), 10-deaceltyl-
taxol C (t06), taxuspinanane A (t07), taxol D (t08),
baccatin 11l (t09), 9-dihydro-14-acetyl baccatin Il
(t10), taxuspinanane C (t11), 7,9,10-deacetyl baccatin
VI (t12); taxuspinanane D (t13), brevifoliol (t14),
taxusin (t15); 2a.-deacetoxy taxinine J (t16); taxinin
(t17); taxa-4(20), 11-diene-2a, 5a, 9a, 13a-pentaol
pentaacetate (t18); taxa-4(20), 11-diene-5a., 7B, 9a,
10B, 13a.-pentaol pentaacetate (t19); taxa-4(20),
11-diene-5a, 7B, 9a, 10B, 13a-pentaol 7B, 9a,
10B-triacetate (t20); 2a-o.-methyl butyryloxy-5a.-78,

H
H3CH2i-COC

CH;

GenTax_05

GenTax_06

Figure 1. Generic structure of investigated taxoids

10B-triacetyl-(4), 20, 11-taxadine (t21); taxa-4(20),
11-diene-5a., 7B, 108, 13a.-pentaol 7B, 9, 10B, 13a
tetra-acetate (t22); taxinin B (t23); decinnamoyl
taxinine J (t24), taxuspinanane K (t25), taxuspine F
(t26); taxuspinanane G (t27), taxuspine L (t28);
taxchin A (t29); taxinine M (t30), taxgifine (t31);
taxa-4(20), 11-taxadiene-2a, 5a, 10B, 14B-(s)2’-
methyl butyrate (t32); 18-hydroxy-baccatin | (t33);
and taxuspinanane H (t34). The growth inhibition
activity expressed as log 1/1Csq (Where 1Cy is the
concentration of a taxoid that is required for 50%
growth inhibition in vitro) was taken from
a previously reported study [6]. The generic
structures of the taxoids are presented in Figure 1.
The abbreviation (Abb.), the substituent (S;, where
i=1, ..., 6) and experimental growth inhibition activity
(Yops) are presented in Table I.

Computational methodology

The growth inhibition activity of taxoids was
modelled using the MDF-SAR approach [31]. The
structure of each taxoid was drawn up using
HyperChem software [32]. The observed inhibition
activity was stored in the taxoids.txt file. The
molecular descriptors family was generated, the
molecular descriptors being calculated strictly based
on the information obtained from the compounds'
2D and 3D structures. Each descriptor had an
individual seven-letter name expressing its modality
of construction [31]. Starting with generated
molecular descriptors, an algorithm was applied in
order to identify the best MDF-SAR models with one
and more than one variable. In identification of the
regression models with higher models’ goodness-
of-fit, a step-wise approach, forward selection was
used (it started with one variable in the model,
trying out the variables one by one, and including
them if the obtained model was statistically
significant). The following internal validation
approaches were applied for models’ assessment:
statistical characteristics of the regression model,
leave-one-out analysis [33], and correlated

GenTax_07

GenTax_08
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Table I. Structure, substituent (S;, where i = 1, ..., 6), and measured inhibition activity for taxoids (Ys)

GenTax Abb. Substituent Yobs GenTax Abb. Substituent Yobs
S, =Ac Sy, S4 Ss = OAc
L 5 _ph 166 118 S, =Ac 178
s - S3,5¢=H
02 _p, 137 Sy Se = H
2 t19 S, =Ac -0.62
S, = Ac S5, S4, S5 = OAC
03 5 _cH, 0.7 $1, 55 S6=H
s _H 20 S3, 54 = OAC -1.20
04 oy 118 S = OH
GenTax 01 2- s S; = 0COC,4Hg
entax_| o S, = Ac oo S, =Ac
t S, = n-Cghy; : t21 5.~ OAc -0.48
5 = H S4, Ss, Sg = H
106 o 139 5152 56 =H -
Sy =n=CsHy 122 S, S4 S. = OAC 1.36
107 Sy =Ac 174 GenTax_03 S;S3,54=0Ac
Sy =CeHiz : S, = COCH=CHPh
t23 -0 -2.00
S;=Ac 5
t08 S. = n—C.H 0.77 Sg=H
2 37 Sy, S5, Sa, S5 = OAC
5 = - t24 S, 50— -1.90
t09 S, = Ac -120 S, Sy Sg=H
S;=0H t25 S5, S4 = OAC -191
Sce==
S; = OH 5
B B Sy, S5, S4 = OAC
t10 S, = Ac 1.28 06 gt 118
S, = Oac 276
3 Se = =0
S, = OH S, =OH
GenTax_02 t11 S,=H -1.00 S, = COCH=CHPh
Sy== 7 5. s, S.=0Ac —0.59
S, = OH % =H
t12 S,=H -1.54 S, =Ac
S, - OAc 28 S, H -185
S, = OH GenTax_04 .
t13 S, =Ac -132 29 51 - A -1.91
Sy== 2= AC
S, =H
S, S, =H 30 L -157
5. = 0COPh S, = OCOPh
t14 S, = OAC -1.60 GenTax_06 S, = COCH=CHPh
Ss, Sg = OH t31 S, =H -2.00
5153 5 = H GenTax_06 132 ~0.64
t15 S, = Ac -0.34
Sy, S5 = OAC GenTax_07 133 2.00
GenTax_03 Sy, S¢=H GenTax_08 t34 -132
t16 S, = COCH=CHPh -0.64
S3, S, S5 = OAC
S, S, = OAC
S, = COCH=CHPh
17 $3,5¢=H -2.00
Se ==

GenTax — generic structure of taxoid (see Figure 1), Ph — phenyl, Ac — acetyl, S; — substituent (i = 1, ...6)

correlation analysis (Steiger’s and Fisher Z tests)
[34]. Pearson, Spearman and semi-quantitative
correlation coefficients [35] were calculated for
comparison of the MDF-SAR model with higher
squared correlation coefficient with previously
reported model [36].

Results

One univariate MDF-SAR model and two
multivariate models, one with three and the other
with five descriptors, proved to have good
estimated and prediction abilities. A summary
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description of the models is presented in Table II,
and the statistical analysis of the models is
presented in Table Ill.

Estimation abilities of the models from Eq(2)-
Eq(4) are presented in terms of activity estimated
by the model (Yeq(2), Yeq(3) @nd Yeq(a) and residuals
(REq(Z)' REq(3)’ REq(4)) in Table IV.

In order to test the statistical hypothesis that the
correlation coefficient obtained by MDF-SAR models
from Eq(2)-Eq(4) are not statistically different,
Steiger’s Z test at a significance level of 5% was
applied. The following results were obtained:

* Teq) VS Teq(3): £=3.4891 (p<0.0001),
* Teq(z) VS- Tq(ay: Z=5.5845 (p<0.0001),
* I'eq(3) VS- Tequ): £=3.0192 (p<0.003).

The prediction ability of the MDF-SAR model
from Eq(4) was assessed by randomly splitting the
sample into training and test sets (23 compounds
in training and 11 compounds in test). The equation
and statistical characteristics are:
Y'=-7.41-0.30 x ImPrvVQt — 0.03 x INMMkQg —
— 110 x ImPrsCg + 216.40 x lIMdPQg + 0.75 x IHDrFHt
Piraining =0-9728; Fiaining =122 (p<0.0001);
Prest =0.9752; Frogr =35 (p<0.001) [5].

The graphical representation of the models in
training and test sets when the number of
compounds in the training set was of 2/3 of the
sample size is presented in Figure 2.

The comparison between the MDF-SAR model
with five descriptors and the previously reported
CoMFA model [6] was done by applying a correlated
correlation analysis using the Pearson, semi-
quantitative and Spearman methods [35]. The
results expressed as correlation coefficients are
presented in Table V.

The graphical representation of the growth
inhibition activity measured experimentally and
estimated by COMFA [6] and MDF-SAR model with
five descriptors is presented in Figure 3.

Discussion

The aim of the research was reached: the
molecular descriptors family on structure-activity
relationship proved to be a valid approach in
characterization of taxoids’ growth inhibition activity
based on information obtained strictly from 2D and
3D structures.

Table Il. MDF-SARs on taxoids growth inhibition activity: models characteristics

Characteristic

Number of molecular descriptor

No. of descriptors one

three five

MDF SPR equation Yig = —8.23 + x:0.89 \

+ X5147.51+ x3:0.79

-8.20 + x;-(-0.99) + Ysq = =739 +x1-(=0.23) +
+ %:(2.85107) + x5 111 +

+X4193.25 + x50.71

Eq@) Eq(3) Eq(4)
SAR determination (%) 83 94 98
MDF descriptor (x;) IHDrFHt X, = ImPrsCg X1 = ImPrvVQt
X, = lIMdPQg X, = INMMkQg
X3 = IHDrFHt x3 = ImPrsCg
X4 = lIMdPQg
Xs = IHDrFHt
Dominant atomic directly bounded cardinality (C) charge (Q)
property hydrogen’s (H) charge (Q) charge (Q)
directly bounded cardinality (C)
hydrogen’s (H) charge (Q)

directly bounded hydrogen’s (H)

Interaction via

bonds (topology)

space (geometry)
space (geometry)
bonds (topology)

bonds (topology)
space (geometry)
space (geometry)
space (geometry)
bonds (topology)

Interaction model H/d? c/d Q/d
Q’ Q/d
H?/d? c/d?
QZ
H2/d?
Structure on activity identity logarithmic logarithmic
scale identity inversed
identity logarithmic
identity
identity
10 Arch Med Sci 1, March / 2008



MDF-SAR models of taxoids

Table Ill. MDF-SARs on taxoids growth inhibition activity: statistical characteristics of the models

Characteristic (symbol) Eq(2) Eq(3) Eq(4)
Correlation coefficient [95% CI] (r) 0.91[0.86-0.95] 0.97 [0.94-0.98] 0.99 [0.98-0.99]
Adjusted r squared (r*;q) 0.82 0.94 0.97
Standard error of estimated (s) 0.51 0.31 0.21
Fisher parameter (F) 156* 161* 226*
[95% Cl] of intercept [(-9.47)-(-7.00)] [(-9.03)-(-7.37)] [(-8.02)-(-6.77)]
[95% Cl] of %, [0.75-1.04] [(-1.28)-(-0.71)] [(-0.33)-(-0.14)]
Xy n.a [98.46-196.59] [(-0.04)-(-0.02)]
X3 n.a. [0.70-0.89] [(-113)-(-0.92)]
X4 n.a n.a [156.72-229.80]
X5 n.a n.a [0.68-0.82]
Standard error of intercept 0.61 0.41 0.31
Standard error of X1 0.07 0.14 0.05
Xy n.a 24.02 0.01
X3 n.a 0.05 0.10
X4 n.a n.a 17.84
Xs n.a n.a 0.03
t-Stat of intercept -13.57* -20.22* —-24.18*
t-Stat of X1 12.48* -7.07* —4.83*
X, na 6.14* -5.19*
X3 n.a 16.95* -11.65*
X4 n.a n.a 10.83*
Xs na na 22.23*
Squared cross-validation 0.81 0.93 0.97
leave-one-out coefficient ()
Fisher parameter in leave-one-out analysis (Fi,,) 137* 128* 156*
Standard error of estimated in leave-one-out 0.53 0.34 0.24
analysis (Sy,)

95% Cl— 95% confidence interval; * p<0.0001; n.a. — not applicable

Due to the possibility of in silico experiments on
new taxoids, structure-activity methods are used
in order to obtain compounds with increased
activity and solubility and decreased toxicity
[37-39]. The differences of these methods are at the
level of descriptors type, construction and
calculation. The MDF-SAR method is unique due to
generation and calculation of descriptors based on
the topological and geometrical model of
compounds.

Analyzing the molecular descriptors used by the
MDF-SAR models (Table Il) it can be observed that
one descriptor appears in all models (IHDrFHt),
showing that the activity of taxoids is related to
compounds' topology, and it is dependent on the
number of directly bonded hydrogens. As expected,
with increase of the number of descriptors, the
estimation abilities increase. The models with three
descriptors revealed that the inhibition activity of
taxoids is related to compounds’ geometry and
topology, and it is related to three atomic
properties: cardinality, charge and number of
directly bonded hydrogens. The MDF-SAR model
with five variables showed that the growth

inhibition activity of studied taxoids depends on
compounds’ geometry (iINMMkQg, ImPrsCg,
IIMdPQg) as well as on topology (ImPrVQt, IHDrFH?).
This model also revealed that the partial charges
(ImPrvQt, iNMMkQg, IIMdPQg), the number of
directly bonded hydrogens (IHDrFHt) and the
cardinality (ImPrsCg) are the atomic properties that
influence the growth inhibition activity.

All MDF-SAR models were statistically significant
(Table 1l1). The estimation abilities of the models is
sustained by the values of the correlation coefficient
and associated adjusted squared correlation
coefficient, which with one exception (for the
models with one descriptor) were greater than 0.90.
Furthermore, the sum of residuals of the MDF-SAR
models were very low (0.0000 for Eq(2), 0.0057 for
Eq(3), and 0.0045 for Eq(4), respectively). In
statistical terms, it can be concluded that there is
a very good level of association between growth
inhibition activity and the three descriptors used by
the model from Eq(3) and the five descriptors used
by the model from Eq(4), respectively. 94% of
growth inhibition activity of studied taxoids can be
explained by its linear relationship with the variation

Arch Med Sci 1, March / 2008
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Table IV. MDF-SAR descriptors, estimated growth inhibition activity (Ygq(), Yeq(s), @nd Yeq(a) and residuals (Reqe),

Req@) Req(e)

1 10.03 141 8.82 x 10 10.54 -0.38 0.74 092 146 0.20 1.60 0.06

2 10.30 1.02 4.92 x 107 10.70 -0.46 0.99 038 118 0.19 1.24 0.13

3 10.29 0.08 4.95 x 107 33.69 -0.38 0.98 -0.21 109 -0.32  0.70 0.07

4 10.64 155 5.83 x 107 17.97 -0.40 1.29 -0.11 153 -0.35 127 -0.09

5 10.64 -0.15 3.10 x 107 14.43 -0.26 129 -0.20 0.98 0.11 1.08 0.01

6 10.96 127 4.04 x 10 10.08 -0.46 1.57 -0.18 158 -0.19 152 -0.13

7 10.76 -0.15 4.16 x 107 14.41 -0.38 1.40 034 135 0.39 151 0.23

8 10.15 -0.15 4.34 x 107 13.77 -0.26 0.85 -0.08 0.77 0.00 0.97 -0.20

9 8.32 1.83 4.27 x 107 6.97 -0.09 -0.79 -0.41 -086 -0.34 -0.87 -0.33
10 8.11 164 3.32x 107 9.42 -0.09 -097 -031 -l16 -0.12 -123 -0.05
11 8.20 0.63 2.12 x 107 9.37 -0.11 -0.89 -0.11 -1.25 0.25 -114  0.14
12 8.45 179 3.59 x 10° 10.77 -0.09 -0.67 -0.87 -0.85 -0.69 -100 -0.54
13 7.81 0.63 2.96 x 107 8.51 -0.11 -1.24 -0.08 -144 0.12 -125 -0.07
14 8.16 175 2.90 x 10 8.77 -0.20 -093 -0.67 -147 -0.13 -l67 0.07
15 7.44 137 7.14 x 107 12.49 -0.60 -1.58 124 -0.64 030 -046 0.2
16 7.55 1.29 4.56 x 107 9.00 -0.60 -1.48 0.84 -093 029 -0.76 0.12
17 7.06 131 4.47 x 107 12.35 0.20 -191 -0.09 -2.12 0.12 =213 013
18 7.34 1.39 8.44 x 107 12.08 0.55 -1.67 -0.11 -l66 -0.12 -155 -0.23
19 7.49 2.00 8.05 x 10 12.26 -0.45 -1.53 091 -0.61 -0.01 -0.56 -0.06
20 7.84 3.31 3.65 x 107 8.54 -0.25 -1.22 0.02 -117 -0.03 -157 037
21 8.36 -0.01 5.62 x 107 10.44 0.55 -0.75 0.27 -126 0.78 -0.96 0.48
22 7.59 1.02 3.22x 107 9.44 -0.36 -1.44 0.08 -132 -0.04 -120 -0.16
23 7.20 131 4.75 x 107 12.29 0.20 =179 -0.21 -196 -0.04 -197 -0.03
24 7.50 0.99 5.54 x 107 9.87 0.55 =152 -038 -196 0.06 -184 -0.06
25 7.19 131 7.10 x 107 38.21 -0.22 -1.80 -0.11 -122 -0.69 -180 -0.11
26 7.09 132 8.60 x 10~ 8.78 0.20 -1.89 0.71 -148 030 -120 0.02
27 7.64 146 5.06 x 107 8.98 -0.60 -1.40 0.81 -0.78 0.19 -0.64 0.05
28 7.71 1.02 339 x 107 12.06 0.32 -134 051 -188 0.03 -191 0.06
29 7.66 178 5.25 x 107 12.04 0.32 =137 -0.54 -164 -0.27 -176 -0.15
30 7.45 1.95 3.67 x 107 10.35 -0.10 =157 0.00 -163 006 -176 0.19
31 7.47 2.25 143 x 107 10.04 1.89 -1.54 -0.46 -2.02 0.02 -195 -0.05
32 8.47 -1.24 4.11 x 10™ 9.15 -0.43 -0.65 0.01 -097 033 -046 -0.18
33 7.67 0.31 2.67 x 107 28.65 0.04 =137 -0.63 -175 -0.25 -2.08 0.08
34 8.02 2.92 8.83 x 10° 11.58 0.66 -1.05 -0.27 -117 =015 -144 0.12

IHDrFHt, ImPrvQt, IIMdPQg, iINMMkQg, ImPrsCg — the names of molecular descriptors used by the models

Veaer Yeqsy and Yequ — estimated activity by MDF-SAR model with 1, 3 and 5 descriptors
(2 Req(y Requ) — residuals for model with 1, 3 and 5 descriptors — see Table I/

of the molecular descriptors used by Eq(3) as
predictors. A better result is obtained by Eq(4),
where 98% of growth inhibition activity of studied
taxoids can be explained by its linear relationship
with the variation of molecular descriptors of the

model.

The analysis of the internal prediction ability of the
MDF-SAR models on leave-one-out analysis allows one
to calculate the predictive power of the MDF-SAR
models. Good predictive power of MDF-SAR models
are obtained by Eq(3) and Eq(4), the values of r,,
being greater than or equal to 0.93 (Table Ill). The smalll
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difference between squared correlation coefficient and
squared cross-validation leave-one-out coefficient of
0.01 (obtained for Eq(3) and Eq(4)) sustained the
stability of the multivariate MDF-SAR models.

The correlated correlation analysis revealed that
the models with three and five descriptors obtained
statistically significantly higher correlation
coefficient compared with the models with one
descriptor (p<0.0001). The models with five
descriptors obtained a correlation coefficient
statistically significantly higher than the model with
three descriptors (p<0.003).

The robustness and predictivity assessment [40,
41] of the model with five descriptors (Eq(4))
showed that the model is stable and valid: the
intercept and coefficients of the model obtained in
training and test set analysis (Eq(5)) fell within the
confidence intervals of the intercept and coefficients
of the model from Eq(4) (Table IIl). Moreover, the
correlation coefficients in training and test sets are
within the 95% confidence interval of the model
from Eq(4) (Figure 3, Table Il). The MDF-SAR model
with five descriptors is satisfactory and stable in

Experiemntal

MDF-SAR models of taxoids

P =09752 o

154 N

o

Piraining = 0-9728

2L
>

Estimated by Eq(5)

+ Training o Test - Linear (test) —— Linear (training)

Figure 2. Estimated in training and test sets
(Ntraining =2/3n) versus experimental growth inhibition

activity

training versus test analysis, proving the model’s
robustness.

Taking  into  consideration  statistical
performances of the MDF-SAR models, it can be

Table V. Comparison between CoMFA model and MDF-SAR model with five descriptors — results

Pearson Semi-Q Spearman
CoMFA [6] YEq(4) Yobs CoMFA [6] YEq(4) Yobs CoMFA [6] YEq(4) Yobs
CoMFA [6] 1 1 1
YEq(4) 0.983 1 0.985 1 0.986 1
Yobs 0.989 0.988 1 0.989 0.990 1 0.990 0.992 1
CoMFA [6] — growth inhibition activity estimated by CoMFA model [6]
quw — growth inhibition activity estimated by MDF-SAR model with five descriptors
Vobs — growth inhibition activity measured experimentally [6]
Pearson — Pearson correlation coefficient
Semi-Q — semi-quantitative correlation coefficient [35]
Spearman — Spearman correlation coefficient
2.0
154 =&~ CoMFA [6] -~ MDFEq(4) &~ Experimental
g 1.0+
=
S 054
00
L
Z 00 L L . L L AL B
2 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
T o5 .
<
9]
k=] -1.0
a
=
= -15 |
2.0
-2.5
Taxoid No.
Figure 3. Comparison of COMFA and MDF-SAR model with five descriptors
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concluded that the model with five descriptors is
a better model than the models with three and one
descriptors, respectively.

The comparison of the model with five
descriptors with the previously reported model [6]
revealed that their abilities are similar (Table V).
Analyzing the semi-quantitative and Spearman
correlation coefficients, it can be observed that the
model from Eq(4) obtained slightly better results in
terms of squared correlation coefficient. The
absence of statistically significant differences
between the CoMFA [6] and MDF-SAR model with
five descriptors is seen also in the graphical
representation presented in Figure 3. The difference
between these models consists of the modality of
descriptors generation and calculation and the
approach used.

The MDF-SAR model with five descriptors has
been included in the MDF-SAR library and could be
used to predict the growth inhibition activity of other
taxoids [42]. The activity of new taxoids can be
obtained by using a virtual environment free of
experimental accidents and measurements errors,
opening a new pathway in activity characterization
of compounds. This environment has a real potential
of clinical applications in the first step of knowledge
translation (generation of evidence from research
[43]) in the design of new drugs with higher curative
and lower adverse effects. Any researcher could
freely use the predictive environment by drawing
the compound as a *.hin file.

Further research will focus on external validation
of the model with five descriptors, through
assessment of taxoids not included in the process
of model development.

In conclusion three molecular descriptors family
on structure-activity relationships models, one with
one descriptor and the others with three and five
descriptors, with good statistical characteristics
were obtained. The MDF-SAR model with five
descriptors obtained a correlation coefficient
significantly greater than the other MDF-SAR
models. According to the MDF-SAR model with five
descriptors, the growth inhibition activity of studied
taxoids is of geometric and topological nature, being
related to partial charges of compounds, number
of directly bonded hydrogens and cardinality.

Even if the correlation coefficient obtained by
the MDF-SAR model with five descriptors is similar
to the correlation coefficient obtained by the
previously reported model, the applied validation
methods demonstrate its stability and reliability.
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