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The Exploration of a New Approach for Developing Innovative Chinese Herbal Formulae by Combining
Targeted Transcriptome, Expert Experience and Artificial Intelligence: Taking the Development of Anti-
chronic Heart Failure Innovative Formula as an Example

QIAO Liansheng'?, LI Jun’, XIE Lan'?, ZHANG Zhenpeng’, CHANG Yujun‘, HUANG Wenting'?, GUO
Hongyan®*, CAO Hongmei’, XIE Zicong’, YAN Di’, ZHANG Zhi*, WANG Jie’, CHENG Jing"*’

1. Medical Systems Biology Research Center, School of Medicine, Tsinghua University, Beijing, 100084; 2. National Engi-
neering Research Center for Beijing Biochip Technology; 3. Guang’anmen Hospital, China Academy of Chinese Medical Sciences ;
4. Beijing CapitalBio Pharma Technology Co, Ltd. ; 5. School of Basic Medical Sciences, Chengdu University of Traditional
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ABSTRACT Traditional drug research and development is usually aimed at a single target, which fails to provide
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an optimal solution for complex diseases with multi-pathological disorders. In recent years, drug screening based on
high-throughput sequencing has gradually emerged, and can detect the regulatory effect of multiple genes and signal-
ing pathways in a large scale. It is expected to break through the bottleneck of traditional drug research and develop-
ment, and to develop innovative drugs for complex diseases. Chinese herbal formulae has the characteristics of multi-
ple components, targets and pathways and has advantages in the treatment of complex diseases. Therefore, this study
aims to explore a new approach for the research and development of innovative Chinese formulae based on high-
throughput targeted transcriptome screening (HT’S) and expert consensus. This study takes the development of an
anti-heart failure innovative formula as an example. By summarizing the pathological mechanism of chronic heart fai-
lure and understanding the pathogenesis from the perspective of traditional Chinese medicine (TCM) , the treatment
principle of warming yang and supplementing ¢i, activating blood and eliminating stasis, dissolving phlegm and pro-
moting urination is identified as the guidance for the prescription. Formulae that reverse dysregulated signaling path-
way of chronic heart failure are calculated through targeted transcriptome and pathway enrichment. Hethuang Chizhu
Yin (B2 1k, HCY) is selected for anti-chronic heart failure based on expert experience with modification of the
calculated formulae. HCY can reverse more than 90% of the dysregulated pathways of chronic heart fai-lure patients.
The research aims to provide a new approach for the research and development of innovative Chinese herbal medicine.
Keywords targeted transcriptome; innovative formulae of TCM ; signaling pathway; chronic heart failure ;
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