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Modified LOGIT(MLOGIT) Transformation:
Prediction of IC; Value from Two Arbitrary Concentration Data
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A LOGIT transformation is a method to estimate 1C, values with two arbitrary concentration data when complete
dose response curves (DRCs) are not available. We propose a modified LOGIT transformation (MLOGIT) which predicts
ICs values more accurately than the conventional LOGIT methed.

Introduction

In a QSAR (Quantitative Structure Activity Relationship)
analysis, a thermodynamic property representing biological
responses is commonly expressed in IC; value which is the
molar concentration of a compound resulting in a half-maxi-
mum inhibition response. The IC;, is normally obtained ex-
perimentally from dose response curves. However, it is trou-
blesome to obtain complete dose response curves due to
several practical reasons.

Therefore, a logit transformation'? has been developed as
a way of predicting IC;, when only two arbitrary concentra-
tion data are avatlable. A logit transformation is carried out
as follows:*

1. The logit transformed formula at the concentrations C
is: log [R/(100—R)]

R.=Response in % at the concentration

2. L.=log [R./(100-R)]—1log C

L.=logit value at the concentration C

3. LOGIT=(L,+L.)/2

L.y and L, are logit values at concentrations C1 and C2.

This transformation is based on the assumption that all
compounds would have the same shape of dose response
curves and that the response would be within the linear

Table 1. LOGIT and MLOGIT value’

# Q1 Ry €2 R. L, L., LOGIT MLOGIT
1 3 29 10 64 513 525 5.19 5.20
2 3 29 32 88 513 536 5.25 5.21
3 10 64 32 8 525 536 531 5.19

“C1 and C2 are concentration in ym of compound 6 in reference
3. R4 and R are response in % at concentration C1 and C2.
L. and L, are logit value at concentration C1 and C2. Observed
s of compound 6 is 5.20.

part of the sigmoidal dose response curve. Also it is based
on the assumption that one response is less than 50% and
the other one is more than 50%.

Results and Discussion

The LOGIT values calculated using data from Table 1 in
reference 3 are plotted against the observed pls, log(1/1Cso),
to show a good correlation (**=0994) in Figure 1.

However, as shown in Figure 1. the LOGIT values vary
depending on the response values used. For example, if
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Figure 1. The plot of the LOGIT value versus observed piw.
The observed pls are from ref. 3. The LOGIT values were cal-
culated by LOGIT transformed equation using the data from
ref. 3.

logit value

A

5.3 1

524

|
{
—
51

Py
\ ™

0 50 100
Response (%)

Figure 2. The plot of the logit value versus response in %.

three response values are 29%, 64%, and 88% at the concen-
trations of 3, 10, and 32 pm, and then the logit values would
be 5.13, 525, and 5.36 respectively (Table 1). From these,
the LOGIT values of #1 and #2 would be either 519 or
5.25, while the observed pls is 5.20. These results show
that the logit value increases with the response value.

Therefore, it is desirable to modify the conventional
LOGIT transformation equation te mintmize the deviation.
Our assumption is that if the logit value is linear to the
response in %, then a linear equation would be expressed
by Equation 1, which can be expressed graphically in Figure
2.

L=[Le—L)R:—RDIR.+b I

R. and R, are responses in % at concentrations Cl and
C2. b is an intercept on Y axis.

Therefore, the logit value for 50% response would be then
a new equation 2, which is the formula for the Modified
LOGIT (MLOGIT) transformation.

MLOGIT=L, 4 (50% — R} (Lo— Lo/(Ro—R:1)] 2)

In order to demonstrate the usefulness of the new method,
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Figure 3. The plot hetween the difference observed pl.. and
LOGIT value versus observed pl.. See the legend of Figure
1 for the pl. and the LOGIT values.
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Figure 4. The plot between the differences observed pl and
MLOGIT value versus observed pl. The obhserved pl, are from
ref. 3. The MLOGIT values were calculated by MLOGIT trans-
formed equation using the data from ref. 3.

we calculated the MLOGIT values with two arbitrary selec-
ted concentrations from the data® of Table 1 in reference
3. The results showed that the predictability of the LOGIT
method and the MLOGIT method is almost same when the
response is in the range of 20-80%. However, when the re-
sponse is either less than 20% or higher than 80%, the pre-
dictability of the MLOGIT method is much higher than that
of the LOGIT method. Figures 3 and 4 show the difference
between the observed pls and the estimated pls values by
the LOGIT method and the MLOGIT method, respectively.
Comparing Figure 3 with Figure 4, we can see that the de-
viation by the MLOGIT method is smaller than the deviation
by the LOGIT method.

In this study we have demonstrated that the MLOGIT
transformation method is a better method than the conven-
tional LOGIT one in predicting pls values. In particular, it
was found that this method is more useful than the LOGIT
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method when the response value is either 10-20% or 80-907.
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Semiempirical MO Study on Malonyl-CoA.
1. Malonic Acid and Malonyl Methyl Sulfide
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The conformational study on malonic acid, hydrogen malonate, malonate. malonyl methyl sulfide, and malonyl methyl
sulfide anion, as the model compounds of malonyl-CoA, was carried out using the semiempirical MO methods (MNDO,
AM1, and PM3) and hydration shelt model. On the whole, the feasible conformations of malonic acid, hydrogen malo-
nate, and malonate seem to be similar to each other. In malonic acid and malonate, two carboxyl groups are nearly
perpendicular to the plane of the carbon skeleton, despite of different orientation of two carboxyl groups themselves.
In particular, two carboxy] groups of hydrogen malonate are on the plane formed by carbon atoms with an intramolecu-
lar hydrogen bond. The calculated results on the geometry and conformation of three compounds are reasonably
consistent with those of X-ray and spectroscopic experiments as well as the previous calculations. The orientation
of two carbonyl groups of malonyl methyl sulfide is quite similar to that of malonic acid, but different from that
of its anion. Especially, the computed probable conformations of the sulfide anion by the three methods are different
from each other. The role of hydration seems not to be crucial in stabilizing the overall conformations of malonic
acid, hydrogen malonate, malonate, and malony] methy! sulfide. However, the probable conformations of the unhydrated
sulfide anion obtained by the MNDO and AM1 methods become less stabilized by incleding hydration. The AM1
method seems to be appropriate for conformational study of malonyl-CoA and its model compounds because it does
not result in the formation of too strong hydrogen bonds and significant change in conformational energy from one

compound to another.

Introduction

Maionyl-CoA synthetase catalyses the formation of malo-
nyl-CoA directly from malonate and CoA in the presence
of ATP and Mg?*, which was first purified and characterized
from Bradyrhizobium japonictm.' This enzyme has been pro-
posed to play a role in regulation of glutamate in rat brain
mitochondria® and in symbiotic nitrogen metabolism between
soybean and B. japonicum? In spite of the recent Kinetic
studies on malonyl-CoA synthetase,* the catalytic mechanism
was not established yet. In addition, the substrate malonyl-
CoA is known to participate in the biosynthesis of fatty
acids™

Malonate, an analog of succinate, is a strong competitive
inhibitor of succinate dehydrogenase and therefore blocks
the citric acid cycle.® The structure of malonate was studied

*To whom correspondence should be addressed.

by X-ray experiments and theoretical methods.® In particular,
considerable experiments and calculations have been carried
out on the conformations of malonic acid” and hydrogen
malonate® in order to interpret the anomalous ratio of the
first and second dissociation constants of malonic acid in
terms of the formation of intramolecular hydrogen bonds.®

In the present study, the conformations of malonic acid,
hydrogen malonate, malonate, and malonyl methyl sulfide
in the unhydrated and hydrated states were studied using
the semiempirical MO methods and hydration shetl model
to determine the detailed structure of the malonyl-CoA and
the hydration effect as a first step in understanding the bio-
chemical functions of malonyl-CoA synthetase.

Methods

The chemical structure and torsion angles of malonic acid
and malonyl methyl sulfide are shown in Figure 1. The same



