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! Quantitative structure—activity relationship
2 Multiple linear regression
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Table 1. Overview of the Datasets Used in the

Benchmarking Experiments”

dataset end point
coxa cyclooxygenase-2
CcrD carcinogenic categorical activity in
rats
DHFR dihydrofolate reductase
EPAFHM  fathead minnow acute toxicity
FDA FDA maximum recommended daily

dose

n(class)
322
1198

397
577
1216

n(reg)
322
567

397
577
1216

ref
22
23

22
24
25

“n(class) and n(reg) indicate the number of compounds in each
dataset with a classification (class) response and a regression (reg)

response, respectively.
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Table 2. Variables of the Selwood data set [4]

A2 oo imled | 1o ools dcgezo

5 S50 Ll bgr e Sy 5 39290 (sl i

# Property” # Property” # Propeny"! # Property
1 ATCHI 15 ESDLI 29 NSDLS 43 MOL_WT
2 ATCH2 16 ESDL2 30 NSDLé& “ SB_IDX
3 ATCH3 17 ESDL3 31 NSDL7 45 S8_1DY
4 ATCH4 18 ESDL4 32 NSDL8 46 S58_IDZ
5 ATCHS 19 ESDLS 33 NSDLS 47 S3_1CX
6 ATCH6G 20 ESDL6 34 NSDLIO 48 SE_IDY
7 ATCH? 21 ESDL7 35 YDWVOL 49 S8_ICZ
8 ATCHS8 22 ESDL8 36 SURF_A 50 LOGP
9 ATCH9 b ESDLY 37 MOFI_X 51 M_PNT

10 ATCHI10 24 ESDL10 38 MOFLY 52 SUM_F

it DIPV_X 25 NSDL1 39 MOFI_Z 53 SUM_R

12 DIPV_Y 26 NSDL2 40 PEAX_X

13 DIPV_Z 27 NSDL3 41 PEAX_Y

14 DIPMOM 2% NSDL4 2 PEAX_Z

¥ ATCHI-ATCH10 = partial atomic charges for atoms 1-10; DIPV_X, DIPV_Y and DIPV_Z = dipole Vtctcrs D[P'VIOM dlpnle mo-
ment; ESDL1-ESDLI0 = electrophilic superdelocalizability for atoms 1-10; NSDL1-NSDL10 = ph ! y
for atoms 1-10; VDWVOL = van der Waals volume; SURF_A = surface area; MOFI_X, MOFIL_Y and MOFI_Z = pnnmpul moments.
of inertia; PEAX_X, PEAX_Y and PEAX_Z = principal ellipsoid axes; MOL_WT = molecular weight; S8_IDX, S8_1DY and S8_IDZ
= substituent dimensions; $8_1CX, S8_ICY and S8_ICZ = substituent centers, LOGP = partition coefficient; M_PNT = melting point;

SUM_F and SUM_R = sums of the F and R substituent constants [4, 8].
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) SGAMLR Simple Genetic Algorithms With MLR
Y AGAMLR Advance Genetic Algorithms With MLR
Y SFAMLR Simple Firefly Algorithms With MLR
f AFAMLR Advance Firefly Algorithms With MLR
0 FMLR Fire Algorithms With MLR
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3 Correlation Coefficient
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Log 1/ECs = 3.095 (& 1.94) ATCH4 + 0.766 (& 0.46) ESDL3
— 0.0137(% 0.0060) VDWVOL + 0.000433
(£ 0.00022) MOFL_X + 0.442 (& 0.16) LOGP
+ 2.618 (£ 1.76) (18)

(n =31 r=0905 s5=038  F=22709
Q’ = 0.676 Spagss = 0.515)

Log I/ECsy = 2.609 (+ 1.69) ATCH4 - 0.125 (4 0.88) DIPV_X
~ 0.0000734 (£ 0.000025) MOFI_Z + 0.490
(£ 0.17) LOGP + 1.972 ( 0.85) SUM_F - 1.815
(£ 0.83) (19)

(n=31 r = 0.904 s =0.386 F=122476
Q% = 0.699 Spress = 0.496)

Log I/ECs = 2.807 (£ 1.78) ATCH4 + 0.842 (= 0.46) ESDL3
- 0.200 (£ 0.069) PEAX_X + 0.500 (% 0.16)
LOGP + 1.791 (£ 1.22) (20)

(n=3l1 r=0.880 s = 0422 F=223l1
Qz = 0.636 Spress = 0535}

Log W/ECg, = 5.480 (£ 2.09) ATCH4 + 21.03 (£ 11.6) ATCHS
+ 22,64 (+ 26.6) ATCH6 — 0.153 (+ 0.093)
DIPV_X - 0.0000559 (% 0.000027) MOFI_Z
+ 0.436 (+ 0.18) LOGP + 4301 (£ 6.61)  (21)

(n=31 r=00920 s =0.362 F =22.015
Q*=0.721 Spress = 0.488)

4 Root Mean Square error
5 Cross Validation
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Table 4. Results of the MUSEUM program; stable best models (including
up to 6 variables) for the Selwood data set, sorted by their F values

Variables r 5 FIT F Q? SpuEss

4,5 11,39, 50 0509 0377 2127 23818 0.6096 0499
4,5 11,38,50 0909 0377 2.123 23781 0606 0499

38, 50,52 0849 0460 1.745 23267 0647 0518

4,11, 38, 48, 50, 52 0.924 0354 2.081 23240 0.754 0.458
4, 11, 3%, 48, 50, 52 0924 0354 2.081 23233 0751 0.461
4, 11, 38, 47,50, 52 0924 033 2077 23.191 0749 0.463
4, 11,39, 47, 50,52 0923 0355 2.067 23.087 0746 0.460
17,36, 50 0.848 0462 L1728 23.040 0544 0520

39, 50,52 0847 0462 1720 22935 0643 0520

4,17, 35 37,50 0905 0385 2028 22709 0676 0.515

~ D.BEO 0422 1899 22311 0636 0.535

50
4, 5,35 37,42,50 0920 0362 1973 22036 0718 0.4%
4,32,33, 34, 38,50 0919 0365 1939 21.647 0398 0717
4, 32,33, 34, 39,50 0918 0366 1927 21513 0414 0707

.34

4,5,40,50 0.873 0433 1774 20.847 0606 0.557
50 0773 0542 1189 20812 0517 0554

32,33,35,50 0873 0433 1769 20781 0369 0.705
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