218219

miFiended Wunsinsnelassae Tasiimsonnesddresteuiigauiedon
(PLS1 taz PLS2) itowianuduiussen eguauniaaie vesInseadieluagaveamisiy
mssengnineen TasihinsAnuinnnsdisiesnveslsagiduduunnses niolsnwoad
vingndoya 3 ga 1Bun 1 Tassadrenngudeyasuinisdoyalilstiu Fadmsoongnd
maenildie mnafivesasiud (oK) 2) TnssanngudeyaaatiunsGumana Fem
aesngninaniildie anudududesas so fidnansenuiousunguaiugu GEC,) Tao

=

v oy )
Igudeyaisaesiitiugadeyaad1aduiun (Training set) uaz 3) Tassadnmsoongni
yosanuIns Tnovingudeyamandi Tasldifuyadeyanaaey (Test set) adioudiudoyaii
Nimefnunaey tazdesnisneInseiinsesngNa NI

wamsAnymu dedhimsdinnei1aeds PLs1 wudh 1) ningudeyasinasdeya
Tolsfu danvvit WWnnngudeyaldmdudssdnimsdadulanyguiiinisdiud (R2) T

3/ [ 1 o s t @ 1 1 . o t

Voo 15y nguiilisuaudied1a 38 @e61 wluilu Training set 25 #20613 1Az Test set 13

a0619 Tasiliduilsdase 192 dauds dunlsawde pK, 1da1 R2 wi1du 0.2461 2) 91n
¥ o o ' a sy P oA e d oy & an 2 ‘ '

gdeyaaarivuziwvana Ideyasanenguitdanuunadieyy a1 R nn wu ngu

Alis1uaudInd1e 16 et wiuilugadoya Training set 11 A70619 UAZT Test set 5 AIBHI

Taghfidauilsdasy 131 aanls @ulsawde pEC,, 18a1 R? tifin 0.9653 uaz 3) 1inga

4 1
Foyalasiainmsesngnivesayuing lnsningrudeyamandl dedinaneinisinia
' o a1 = o 1 0 = o A o o 1
pK. wuhastlsznsuudiia lndimesnua pk, Tuiueafeny deimsweinsaivm
1 Qs ot S/ =t o ]
pEC,, wuhmsysznouinsdilialndmesiua pEC,,
4 o a o o, ' o :
e33R 124 1ags PLS2 Wud 1) mingwdeyasuimsdeyalisiu duwun
v L 4 Yt 7 &t 3 t g o t ar ' ' ..
Tévnnqudeyaldan R? disdos iy T8 wiuded14 22 §10613 uiaily Training set 15
as 1 os T :;d s a s Y = 9/
#8813 1A Test set 7 A10619 Tasnliauilsdase 191 aaunls Aunlsaiufio pK uaz logp 14
1 1 o o s o 1 a
A1 R? tidy 0.1085 1oz 0.6304 mudIau 2) ningwdeyaaoiiuuzSwrana Ndeyarfiog
1 a; o d' 9 4? 91 7 A ¢ ) S o ar 1 o 1) 1
vunguidnuunadwiyldn R Tauhunais wu 5wiudred1a 12 dei1s wiuily
yAdoYA Training set 8 AI0U19 UAT Test set 4 A10618 Taoiiduilsdasy 131 dunls dunls
ATAB pEC,, A logP lif1 R2 191171 0.4360 1Az 0.6781 ATNAAY
a n‘qs/l a Y { -4 1
INWANIUATIZHNIA0ITI19AU (PLST uag PLS2) dinduuunadreiuiiar R
' 9t o P 1 3 - - 9 Y 1 s [ 9
1 wnyNaeanaesfiumIinyM lassahualiidnvaziadiendenuunnmunu aan'ld
t 4 ]
Ndwvunnngudeyagadenaiuansai liiudeyaildlunisdrdade 1114 1y
o = Y Y P }Y [ o 2. ¥ o 1 9 ar ¥
MueuReiy duwuui ldnnngudeyaiian R2 Yo Anyaeandesdunisnnlaseadia
ot 1 oda o <4 oy 2 o Y ‘e & g <2 S duy o o
winelunguilidnyuziadreadsdudearunu dwdnnsdnmasiiidoddanaie
3 =1 1 o 4 { o 1
hszms edralsAmumud PLST wag PLS2 WhunSeailefidluilse Tomilunswensalains
= ° o’ 4 aa = Y Py
aangniniee1 uazaunsoi lihlszgnd lumsnonsagauauianuaiivesInseadei

b4 Q2 w
AaEnnInu



218219

This research project is an analysis of drug structure by Partial Least Squares Regression
Methods (PLS1 and PLS2). The objective is to find correlation between each structural descriptor
and the activity of the selective HIV-1 inhibitors based on data from the following 3 sources.

1). Protein Data Bank (PDB) where inhibition constant (pK,) was used as the activity.

2). National Cancer Institute (NCI) where the effect concentration 50% (pEC,,) was used
as the activity to construct a training set.

3). Chemical Database where structures of effective substance contained in Thai herbs
were used as test set under assumptions that they have never been previously studied and the
activity has to be predrircted.

Results from PLS1 analysis are as followed:

1). Model from The Protein Datg Bank’s database gave a low adjusted coefficient of
multiple determinations (R§ ). For example, a group containing 38 samples (25 samples for

training set and 13 samples for test set) which has 192 independent variables and dependent

variables was pK, gave a R.=0.2461.

2). Only a few groups of the model from The National Cancer Institute’s database have a
high R; such as a group that contained 16 samples (11 samples for training set and 5 samples for
test set) which has 131 independent variables and dependent variables was pEC,, gave a Rj =
0.9653

3). Prediction of pK; value of Thai herbs’ effective substance structure yielded number
closed to that of pK; on some component. The same thing happened when we tried to predict
pEC,,.

PLS2 analysis yielded the following results:

1). Model from The Protein Data Bank’s database gave a low Rj such as 0.1085 and
0.6304 from a 22-sample-group (15 samples for training set and 7 samples for test set) which
consists of 191 independent variables and pK, and logP as dependent variables, respectively.

2). The National Cancer Institute’s database showed only a few groups in which model
gave a moderate R; . For example, a 12-sample-group (8 training set samples and 4 test set
samples) with 131 independent variables and pEC,, and logP as dependent variables gave R;
values of 0.4360 and 0.6781, respectively.

Based on the results from both analytical techniques (PLS1 and PLS2), we can conclude
that the chemical structures are very similar when model has a high Rj value. Conversely, model
from a low R] data set has less similarity. The model from this set of data can be used as a
reference in the future. Despite of many limitations involved in this study, the PLS1 and PLS2 are
very useful in the prediction of activity and can also be adapted to be used in the prediction of

Chemical attribute in a similar structure.





