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infiltration in tumor microenvironment by bioinformatics, and to predict the potential traditional Chinese Medicine (TCM) with
therapeutic effects. Methods Breast cancer data was downloaded from TCGA and GEO databases, and breast cancer copy number-
related data were obtained from UCSC Xena database. R language and Perl were used to analyze the expression of breast cancer
autophagy-related genes in tumor tissues and adjacent tissues, as well as the copy number of autophagy-related genes. Autophagy-
related prognostic models were constructed using single-factor Cox analysis, Kaplan-Meier survival analysis, least absolute shrinkage
and selection operator (Lasso) regression analysis, receiver operating characteristic (ROC), and column charts, and their prognostic
value was evaluated. Gene set variation analysis (GSVA), Kyoto encyclopedia of genes and genomes (KEGG), single-sample gene set
enrichment analysis (ssGSEA), and CIBERSORT algorithm were used to explore its potential biological function and immune
infiltration in breast cancer. On such basis, autophagy-related TCM were obtained through importing the key genes into the SymMap
database to construct the network diagram of TCM-components-targets based on Cytocaspe, and he effects of representative autophagy-
related TCM on the proliferation and invasion of breast cancer cells were verified by in vitro experiments. Results Most of the
autophagy-related genes were differentially expressed and existed copy number variations between breast cancer tissues and adjacent
tissues. Among them, tumor protein P53 (7P53) had the highest mutation frequency. The autophagy-related prognostic models
indicated a worse prognosis for high-risk breast cancer patients. SSGSEA, ESTIMATE and CIBERSORT algorithms further point out
that the established model might have an impact on the abundance of immune cells, the type of immune cells and so on. Furthermore,
the results indicated that TCM regulating breast cancer autophagy was mainly heat-clearing and detoxifying, blood circulation-
promoting & blood stasis-removing, and yang-tonifying. The TCM taste was mainly spicy, bitter, sweet, and cold within the sites of
liver, lung, and stomach. The experimental results further indicated that the clearing heat and removing toxicity drug Baihuasheshecao
(Scleromitrion diffusum), the activating blood and dissolving stasis drug Yujin (Curcumae Radix) and yang-tonifying drugs
Roucongrong (Cistanches Herba)/Yinyanghuo (Epimedii Folium) could inhibit the development of breast cancer by regulating
autophagy activity. Conclusion Autophagy indicates poor prognosis of breast cancer and is closely related to tumor immune
infiltration. TCM that regulate breast cancer autophagy is mainly clearing heat and removing toxicity, activating blood and dissolving
stasis, and yang-tonifying, which can provides new directions for the immunotherapy and TCM treatment of breast cancer.
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a-waterfall diagram of mutation frequency of autophagy gene; b-copy number loop map of autophagy gene; c-statistical map of copy number variation

frequency of autophagy genes.
E1 FREEREERT. ENHTZSH
Fig. 1 Analysis of mutation and copy number variation of autophagy gene in breast cancer
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A-differences expression of autophagy related genes in breast cancer tumor tissues and adjacent tissues; B-survival curves of autophagy genes with
prognostic value; C-prognostic network of autophagy related genes; "P<0.05 P <0.01 ““P<0.001.

2 FLBRFEBMEAR X EE AR ERES HANMMEARPHREERMEFRE I
Fig. 2 Difference expression and survival prognosis analysis of autophagy related genes in breast cancer adjacent tissues and
tumor tissues
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*1 ERFTENBEEMEXERRBEER Cox DER (P<0.05)
Table 1 Univariate Cox analysis results of differentially expressed autophagy related genes (P < 0.05)

S SR EE P1H S A EE P1H
ATG4A4 1.693 37 0.000 26 PTK6 1.159 03 0.020 95
RABIA 1.862 54 0.000 43 EIF24K3 1.314 33 0.024 65
TP63 0.833 64 0.000 66 BCL2 0.888 35 0.027 73
EIF4EBP] 1.239 54 0.000 95 MAPKY9 1.294 22 0.028 02
BNIP3 1.346 77 0.001 71 ATIC 1.37023 0.03091
HSPAS 1.344 28 0.002 72 HSPBS 1.086 18 0.032 89
NRGI 0.709 36 0.003 44 CCR2 0.867 83 0.033 02
PEX3 1.388 62 0.007 80 CANX 1.260 68 0.040 17
IFNG 0.769 43 0.01024 CX3CLI 0.898 47 0.041 07
SARIA 1.377 18 0.011 90 CASP4 0.808 89 0.045 34
RACI 1.600 21 0.012 14 HSP904B1 1.258 30 0.045 35
MBTPS2 1.28148 0.014 20 GOPC 1.297 31 0.049 46
DIRAS3 0.859 14 0.016 54 RAB5A4 1.353 38 0.049 46
EIF4G1 1.358 27 0.019 70
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