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Abstract

Breast cancer is a kind of cancer with high mortality. Under the combined action of various
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carcinogenic factors, human breast epithelial cells undergo uncontrolled proliferation and form
cancerous transformation. This article aims to provide prediction services for optimizing the
biological activity and ADMET properties of ERa antagonists by establishing a quantitative pre-
diction model for compound biological activity and a classification prediction model for ADMET
properties. Firstly, the random forest algorithm is used to evaluate the importance of variables
to screen out the top 60 molecular descriptors of contribution degree; then, by decoupling high-
ly correlated variables, the first 60 molecular descriptors were subjected to high correlation fil-
tering to obtain the top 20 molecular descriptors that had the most significant impact on bio-
logical activity; finally, based on the high correlation variable filtering algorithm, the indepen-
dence between molecular descriptors after dimensionality reduction was ensured, and the de-
gree of correlation between molecular descriptors was visualized to verify its rationality. Se-
condly, when attempting to construct a multiple linear regression equation to solve this prob-
lem, we found that there were many outliers in the time series residual plot, and then constructed
a multiple nonlinear regression model; firstly, use Python to standardize variables and obtain
standardized indicators; secondly, the first 20 molecular descriptors obtained in question 1 are
used as independent variables, and a multivariate nonlinear regression model for predicting
biological activity is established by taking natural logarithm for some variables with large val-
ues. Finally, identify the top 10 molecular descriptors that affect the properties of ADMET and
visualize the degree of correlation between each molecular descriptor; secondly, the classifica-
tion prediction model of five compounds was constructed by using the excellent nonlinear
mapping ability of the fully connected single-layer neural network, and the cross entropy loss
diagram of the classification prediction model of each compound showed that the model had high
accuracy.
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Figure 1. Problem 1 flowchart
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Table 1. Name and contribution size of the top 60 molecular descriptors with contribution ranking
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Figure 2. Decoupling program flowchart
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Table 2. Residual molecular descriptors after filtering processing
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Figure 5. Time series residual comparison chart, (a) Residual diagram of the first running time sequence; (b) Residual dia-
gram of the seventh running time sequence

& 5. BIFIREXLLE, (2) B—REBITHFZRER; (b) FLRESITRFREE

52 TR B AAR R B2 2 TCARZRAE B, SRTT 22 Je ARk 4 01 VA RE A% ) PR AR B ) S min ™ A= S n B
FR S WMAF T plCso 1, IEA 20 ANASEXSPIAZ B A0, BT 2 e PRl A R s A e SUIR
Ky FESEBRM I th AR & 2 [ AR AR A, DRSS IO PR A B F) F T 7 R B 5, AR 2R AR 1

DOI: 10.12677/aam.2023.126309 3105 IR Esid


https://doi.org/10.12677/aam.2023.126309

IR 4%

RN BERS LE R AR BAG RIS ANAER AR . 2 oA IR A X R PR
zy=1(2)+f(Z,)+f(Z)++f(Z,) (6.6)
XHEPIRAEL MRS, AR, 1B i, NER S . X BEEMIZERRE, BT AR
bR H A A FER AL, AR PAIA R ARG HF, BAEE 7 Eah i RE, ERX R
ERNAREARRAZIEAR I EZVERE . FrelAF N T Python BT HEAT AR AEAL OERAE, 1521 1 AR HE

Ptttz
ST i AR, i pICsohy y. WL FAHIEE plCsy 5 20 M EBARMEIARA, B
TR 3 FiE:

Table 3. Variable symbol table
#3 BEFHFSK

G RS 15 LA,
X1 minsssN X11 minHBiInt5
X2 Lipoaffinitylndex X12 hmin
X3 MDEC-23 X1z ATSC2
X4 maxHsOH X14 XLogP
Xs MLFER_A X1s BCUTp-1h
X5 maxssO X16 WTPT-5
X7 BCUTc-1l X17 minHBInt10
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Figure 6. Comparison between predicted and actual values of
multiple nonlinear regression
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Figure 8. Correlation distribution map of the top 10 main molecular descriptors
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Figure 9. Cross entropy loss graph of top 10 molecular descriptors of five ADMET properties
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