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Abstract: Exploring the action targets (groups) of traditional Chinese medicine (TCM) is an important
proposition to promote the innovation and development of TCM, but it has attracted a lot of attention as to whether
it is related to the efficacy or the disease. Our team found that the metabolomic signature molecules in the
development of diabetes mellitus (DM) were significantly associated with the clinical efficacy of Yuquan Pill
through a large clinical sample study. Taking this as a clue, our team intends to expand the information on the
omics features of DM development, and discover the key targets (groups) and their lead compounds for the
hypoglycemic effect of Yuquan Pill. The project includes: ) Based on the retrospective clinical trials, using omics
technology integrated with generative artificial intelligence, mining the characteristic information of proteome and
microbiome, forming driving factors together with metabolome characteristic molecules, and characterizing the
molecular trajectories of diabetes evolution and their interference by Yuquan Pill; @) Taking the evolving molecular
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trajectories as a link and pointer, using anthropomorphic modeling and molecular biology techniques such as

chemical proteomics to discover the key targets (groups) of Yuquan Pill's hypoglycemic effect, with the prospective

clinical samples for validation; ) Evaluate the overall response of key targets (groups) using graph neural network

technology, and search for drug-derived/endogenous lead compounds with proven clinical pathologies and clear

mechanisms of action, so as to provide a new paradigm and technology for the discovery of complex active

ingredient targets (groups) of TCM that are related to their clinical efficacy, as well as for the discovery of

innovative medicines.
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Discovery of the targets and lead pounds of traditional Chinese

s

based on the molecular

trajectory of diabetes evolution

(O Multi-center clinical biological samples

To study the molecular track of diabetes evolution and its outcome
after treatment with Yuquan pill

this study

development
®) Characteristic molecules (drivers) are logically correlated with

(D Establishment of clinical biological samples and knowledge maps for

(@ Multi-omics technology to mine the characteristic molecules of diabetes

@ "Discovery-test-verify" research design

(® Multiomics with generative artificial intelligence
@ Analyze big data of proteome and microbiome

! (® Feature engineering techniques to discover drivers
:_@ Horizontal correlation, vertical time series analysis

sequential changes

1 @ Transfer learning/causal learning/systems pharmacology

clinical efficacy (group)

target (group)

@) To evaluate the hypoglycemic efficacy of Yuquan Pills and metabolic
transformation of drug-derived components at animal level

®) The hypoglycemic activity of intestinal bacterial suspension, drug-
containing serum and main metabolites of drug-derived components of
Yuquan Pills was evaluated at cell level

@ Mapping clinical evaluation Pointers and finding key targets for
hypoglycemic action of Yuquan Pill (group)

hypoglycemic action (group)

Discovery of key hypoglycemic targets of Yuquan Pills associated with

(D Evaluation of pointer application scenario mapping, initial exploration of

®) Regression of clinical samples to verify the key targets of Yuquan Pill's

1
1
@ db/db mouse /C57BL/6J mouse/type 2 diabetes rat/ :
Humanized model !
(3 Composition and metabolic transformation were identified 1
by high resolution mass spectrometry "
@ Tslet cell apoptosis/rat primary hepatocytes/adipocytes i
insulin resistance /3D organoids :
®) Insulin signaling pathway /AMPK/mTOR pathway, !
immune protein loss/N-glycosylation 1
®) Spatial metabolome/spatial proteome/spatial transcriptome ‘
analysis/overexpression/stable interference /Co-IP, pull-down, |

1

!

(@ The Transformer diagram imagines neural networks

To explore the lead compounds with clear clinical disease and
mechanism of action

hypoglycemic drugs

on global response

(D Overall evaluation of key action targets (groups), intelligent design of

@) Search for lead compounds with hypoglycemic activity potential based

1
1
@ Self-established hypoglycemic molecular screening !
platform ]
(3 SPR technology targets fishing 1
1
1
1
1
1

| @ Chemical proteomic techniques
: (B Overexpression/stabilization interference biology

e e .

U

disease

clear clinical suitable disease and clear main mechanism of action

Return to the original intention: the target of action (group) is related to the efficacy and

It is derived from the clinical characterization of the molecular trajectory of the disease and its
outcome after treatment with Chinese medicine. The outcome mechanism was explained to find the
key action targets (groups) of traditional Chinese medicine associated with clinical efficacy, and
the overall response was to explore the lead compounds with outstanding potential clinical value,

Figure 1 Discovery of the targets and lead compounds of Yuquan Pill based on the molecular trajectory of diabetes evolution
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