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Abstract

In the research and development of anti-breast cancer drugs, it is an effective method to establish
a compound prediction model to screen active compounds in order to save time and cost. Accord-
ing to the information of Estrogen receptors alpha (ERa) antagonist, which is the target of breast
cancer treatment, this paper uses Lasso regression and random forest to reduce the dimension of
the data and screen out the main variables that affect the biological activity, and makes clear the
direction of establishing the model. On this basis, a random forest regression model about biolog-
ical activity was established and predicted.
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Figure 1. Flow chart
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Figure 2. The overall structure process of RFR
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Table 1. The top 20 variables with the most significant effects on biological activity

=1L A 20 P EYEMRAEAEERMNEE

Name Importance
1 maxHsOH 0.0425
2 minsssN 0.0382
3 MLFER_A 0.038
4 maxsOH 0.0365
5 ATSp5 0.0307
6 minssO 0.0302
7 BCUTp-1h 0.0265
8 hmin 0.0253
9 SaaCH 0.0229
10 MDEC-22 0.0228
11 C2SP2 0.0216
12 ECCEN 0.0214
13 CrippenLogP 0.0211
14 nHBAcc 0.0193
15 mindO 0.0163
16 SP-7 0.016
17 VPC-6 0.0155
18 ATSc3 0.0154
19 maxHBd 0.0151
20 BCUTc-1h 0.015
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Figure 3. Importance ranking diagram of variables
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Figure 4. Random Forest-Tree and node diagram (part)
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Table 2. Comparison of accuracy rates of the three methods
F2 2. ZHhA AR ERERLLE

MAPE 1%
12 171 5 6 £ (RBF) 20.76% 79.24%
W )37 [H] 7 (RSM) 27.30% 72.70%
BEHLAR AR E (RFR) 8.34% 91.66%
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Figure 5. Model accuracy test. (a) Comparison of the accuracy of the three methods; (b) Comparison of the er-

ror of the RFR model
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Table 3. Forecast results
=3 NER

SMILES IC50 pIC50
1 10.64902 7.97269
2 90.78559 7.041983
3 65.91116 7.181041
4 53.06057 7.275228
5 58.0825 7.235955
6 85.94277 7.065791
7 89.75984 7.046918
8 87.38266 7.058575
9 107.6548 6.967967
42 356.3759 6.448092
43 463.1999 6.334232
44 600.3307 6.221609
45 357.3254 6.446936
46 60.04358 7.221533
47 47.19953 7.326062
48 48.3786 7.315347
49 59.04007 7.228853
50 10.27856 7.988068
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