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Abstract. The paper presents an informational approach
for mapping the biological receptor. This approach is based
on the IRS concept (i.e.,Investigated Receptor Space) the
SIBIS algorithm and the idea that the information content of
a biomolecule may be partitioned into two parts : the fraction
due to the interaction with the receptor cavity and the
fraction due to theginteraction with the receptor walls. The
method (denoted by SD) is applied with e;ggllentzresulta (i.e.,
r= 0,993, F = 277.913, EV = 0,984). The SD method is useful
in QSAR and drug design in order to take into account the
degree of uncertainty associated with the IRS.

l.Introduction

Within the Steric Difference (SD*)‘method2 one consi-
ders the series of bioactive structures S5;, S5,..., Sm which
elicit the biological response via the same mechanism and
obtaine’? the corresponding Investigated Receptor Space (IRS)
superimposing the n structures Si according to the rule that
one superimposes the pharmacophoric group of these structures,
The derived space (:IRS> is obtained’? from the IRS by parti-
tioning the IRS vertices inteo cavity vertices (c), wall verti-
ces (w) and sterically irrelevant (i) ones. The <<IH@> space
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is viewed as a connected graph : the vertices p and q belon+
ging to IRS are connected if and only if the edge p-q may
represent a chemical bond ; <:IRS>> is specified &s :

<LFRS:> = [c(ml;...) 3 w(ngy,ee0) 3 i(Pl,...)]

WheTe My,esey Nygeecy Pyseee, index the c-, w-, and i-type
vertices of (i?BSj} .

~d
2. The SD Algorithm

Let us associate with the m vertices of the IRS the fol-
lowing finite probability scheme :
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OCJ is the probability that the considered effectors interact
with the receptor space centered around the vertex j of IRS j

OC3 is computed as :
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where xij are the eniries of the occupancy matrix1 X -[xi;]
= ’
where xij = 1 if the vertex j is occupied by a non-hydrogen

atom belonging to the effector i, and xij = 0 otherwise ; n
and m stand for the number of effectors, and the number of
IRS verticesa, respectively.
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The information matrix is X = [xij] y Where X
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= xijccﬁ logzocj . The mean quantity of information.l’i

carried out by the effector i is computed as :
m

- ~
I, = Z x. , bits / effector
I =t

Ii is gained due to the effector interaction with the receptor

cavity and walls, respectively. Accordingly, one may partition

Ti as :
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I, = SDc,i + SD"i
(géc is the information revealed by the interactionm with the
receptor cavity, and Eﬁw is the information revealed by the
interaction with the receptor walls).

nd ~S ~t
SDc and SD' are easily computed using X and <<iRS> :

~ - ~
8D, = Z Xyq o SD, = X o
J=cavity J=wall “ij

The vertices of i-type do not carry information and they are
therefore neglected.
The $teric Difference method may be reformulated in
terms of g% = [Eﬁc $ gﬁ;]parameters removing the steps 3,4
and 5 of the SD* algorithm2 by the steps 3', 4' and 5" as
follows :
3') Count the number of superposable atoms 1,2,...,p
of the effector S1 over the standard S. Compute :
~n/
g™ 2 T
=1

4') Count the unsuperposable atoms 1,2,...,q of 5y

over 3 . Compute :

J=1
5') Compute the regresesion equation :
BR=a+b 56 +c gB
c w
by means of the least squares method ; BR stands for the bi-
ological response elicited by Si,
The SIBIS algorithm3 may be adapted to the gB frame-

work as follows :


















