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Abstract

ERa plays a very important role in breast development and is considered as an important target
for the treatment of breast cancer. In the candidate process of compounds, they need not only
good biological activity, but also good pharmacokinetic properties and safety. In this paper, data
mining technology is adopted according to the provided ERa Antagonist information, to build a
quantitative prediction model of compound biological activity and a classification prediction
model of ADMET properties, so as to simultaneously optimize ERa. The biological activity and
ADMET properties of antagonists provide prediction services, which has certain practical signi-
ficance.
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Figure 1. Estrogen receptor

1 MEMERE

R R, MEEEZAK o WAL (Estrogen receptors alpha, ERa)7E ANt 10% 1) 1F % 7L b R 4 i o
ik, (HRLALE 50%~800% 7L MR 40 323& TR ERa & KSR /N B SEIG 25 SRR W], ERa [117
SAEFLMRR B SRR T EE N A A, BAT, PURERITE T ERa FIAM AL ME SR, Hodd
T MEECER S AR TE PRI AR P ER R 7K o TR, ERa B AN 2 V6 YT 7L I 1 B bR, BRI 45 HT ERa
TEPERL ST BE IR TT FLIE I RIE 25,  BARMMIE I El 2 Fis.

—MUEVRREBONEELY), BT RERAS R FADEE( e i AUEE ) b, R EEAN
RN B RIFRI 2530 fi2A M A 22 41, &0k A ADMET (Absorption F Y% . Distribution 4347 . Metabolism
XU, Excretion ittt Toxicity BPE)E . HA, ADME FEFRWAEMIMZSN /1, #i THhEY
TEAEYIR N IR BEBE R [RIZAL R, T FESR AW sefE AR AR RIER- . — MeErETE
FF, R ADMET PEBAVE,  LLamRHMERE AR, s R P ARG BEOR R, B A Sphaete, 78
AKHATRHMECL S A2, I 75 225347 ADMET Ml . — a5 B EALE ) 5 Ff ADMET i,
BN b e ipizidE e . dHM 2R PASO B LGOI Z AN . ANMEDIRAEVIFIREE . ik .

DOI: 10.12677/m0s.2022.116140 1488 e RSE TR


https://doi.org/10.12677/mos.2022.116140
http://creativecommons.org/licenses/by/4.0/

Bt

g
X # s &
i -5 it o 3
" BZE: IS & ;
& T FHERTE 7 1 }%
] %
2 ::> ::> G ::> m :#> 5
5 g i 2
” TR 8 i )
1 ey & 1t ;5
b 1t a #
% & 2
3 ¥

Figure 2. Selection process of candidate drugs
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Figure 3. Distribution of correlation between main variables
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Figure 4. Overall error ratio of compound sample
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Figure 5. Compound sample error
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Figure 6. Comparison between predicted value and real value
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Table 1. w; Values of regression models in each group

F 1 BARVIERRE w B

w; FHAME 1A wE 28wl %34 wifH %48 wiE %5 4wl
0 —162.82 52.215 —1.582 4131.48 9.085
1 1.086 11.584 —0.003 0.834 —0.004
2 2.134 —2.932 -2.61 -2.162 -34.812
3 344.954 0.027 -3.406 0.469 -3.461
4 -1.625 —11.851 0.157 0.884 0.099
5 —5.664 0.047 -11.113 0.23 —0.019
6 -0.334 -1.311 —-0.887 0.183 —76.952
7 0.516 —20.689 0.007 —0.356 1.212
8 0.019 0.006 —-0.194 7.552 -0.712
9 —5.742 —2.718 0.172 0.114 0.283
10 -0.079 -0.644 -0.062 —0.429 0.158
11 2.459 —0.346 0.632 —0.094 0.131
12 0.121 —0.007 3.908 —5791.158 17.499
13 0.513 —0.248 -0.219 —5796.788 33.444
14 —0.045 0.04 -0.672 7.136 -0.121
15 —-0.369 0 0.25 0.348 3.103
16 -0.167 -0.15 -0.141 1.353 0.006
17 -0.716 0.423 0.174 —-0.05 0.054
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Figure 8. Distribution of ADMET property data in each group
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F=R+F+FK+F +F (10)
F——ADMET HJ3F 48 F5
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F;——hERG KV 48 F5
F,——HOB K3 Fahr;
Fs——MN [J3EN FE b5
HAERAY Logistic [71 )45 FEFE RN
1 e
F (%) = e T o (11)
>N E'j:
g(x)=w0+wlx1+---+wnxn (12)

MBS B S TR AR B R KL, AR & 2 Fos:

Table 2. Regression coefficient of each evaluation index

2. FIFNMIERIEYIRE

EVEES F F Fs Fq Fs
Wy 39.3 -11.08 —12.46 -0.2 27.58
A —0.58 0.7 -0.67 181 -3.54
W, 3.79 -0.33 -1.85 2.8 -3.06
W3 143 0.23 0.8 -0.35 0.58
A 0.037 —-0.48 0.11 0.35 -0.1
Wi —-0.88 —-0.037 1.67 -1.6 2.52
Wg 2.26 -0.12 5.37 3.95 -1.45
W7 -92.3 —42 63.32 —56.3 =35
Wg 48.4 47.79 —46.4 53.9 4.4
Wy 38.7 -1.02 —8.52 11.18 0.26
Wi 17.36 —7.23 3.85 10.26 -2.71

A RAF ERE 4 . FoBET Sl 86.75%; F, iE5N 89.58%; F4 17K 85.32%; F,#7Y Ny 87.45%; Fsiilik
91.53%, o AH &1 o [m] VAR Y 450

DOI: 10.12677/m0s.2022.116140 1495 e RSE TR


https://doi.org/10.12677/mos.2022.116140

it

2) PSO 1% 5 ADMET R AR Af M S AL it

PSO XMk FHERE, YT X SR AT AT, HAZ O AR R B A5 B3 =
RN FEAR 1038 B 7E 10 SR AR 2% () v = A2 AT 216 PP IR AR R, AT SRAS ) A v AT A W BB
HRREEW TR E 9 FioR:

e

|
EIN
|
v
STERTEAE, BHORS, M ——— | ~
ERF, RUNEREE T v | '@34%% Y e
MR TRERSEE, R =T
BRI, Eﬁlﬁqbestﬂgﬁ BAE?
BT R T g5k
] REFVE, n=0
S TSR Iy
FRIFIE N
RIEAT
gbest?
Figure 9. Flow chart of particle swarm optimization
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ghest” : F& d WEMRCNIE, FiA R4 i f i 0 & s
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MN % PEB N, HEE 1R 10 NS R R R EUE 41 4% 3 FiR:
Table 3. Optimal values of 10 variables
R IIVONTENRKLEE

75 AR AR L EUE
1 nBonds 22.78
2 SP-1 9.56
3 SP-6 6.07
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4 naaCH 4.06
5 WTPT-1 44.59
6 hmin 0.24
7 ETA_Epsilon_2 0.77
8 ETA_Epsilon_5 0.83
9 ETA_dPsi_A 0.16
10 ETA Shape P 0.17
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Figure 10. Goodness of fit
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Figure 11. Optimized compound sample prediction error ratio
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