A I ol T
Pujiang Innovation
Observation

2024-24
2024-24
(B 24 WD

(Issue 24 overall)

ERBTL AT IR O 20249 H 11 H

Shanghai Pujiang Innovation Forum Center September 11, 2024

MEH: 2024V QUH B In—— R [ PRt S A 2 QU R IR DLt SR A M2 re R M B 25 618
NER, Sk RE gAY LA TR T R IR o« A 4o il
[ PR tH SR A B IR 3 S R AT IR, 5%

Editor's note: At the Shanghai International Computational Biology Innovation Forum under the 2024
Pujiang Innovation Forum themed "Empowering Biomedical Innovation with Computational Biology",
the guests present conducted in-depth discussions on computational biology and its applications to
biomedicine R&D. This special report summarizes the viewpoints of the guests at the Shanghai

International Computational Biology Innovation Forum for your reference.
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Creating new quality productive forces through
competition, and inspiring innovation potential in

biomedical technology
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Computational biology is an interdisciplinary field that studies
biology using computer technology. With the rise of Al technology,
the discipline has realized leapfrog development, and is redefining
the underlying logic of biomedicine R&D. The guests present
agreed unanimously that computational biology is driving a new
paradigm shift in life science research from an
"experience-driven" one relying on experiments to a

"data-driven" one. We should promote the high-quality
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development of computational biology, and empower innovation
in biomedical technology and industry upgrading by allocating
core factors and resources, attracting worldwide talents, and

controlling the commanding point of innovation.
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1. Computational biology empowers the

development of life sciences and biomedicine deeply
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(1) Crack the code of life and reveal the complex life
regulation network. Péter Ferdinandy, Vice President of
Semmelweis University, pointed out that multi-omics analysis can
help identify key regulatory factors in molecular networks, and a
microRNA that affects the outbreak and development of myocardial
infarction has been discovered. Qiao Nan, Chief Scientist of

Huawei Cloud Healthcare, pointed out that developing



multi-omics data analysis tools and applying them to potential
pathogen discovery has important value for the identification and
prevention of infectious diseases. Zhao Xingming, Vice Dean of
the Institute of Science and Technology for Brain-inspired
Intelligence, KFudan University, proposed that conducting
comprehensive analysis of genomes, transcriptomes, metabolomes,
microbiomes and radiomics is crucial for systematic research on

mechanisms of brain diseases.
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(2) Promote the paradigm shift in biomedicine R&D to
empower new drug discovery. Computational biology can perform
preliminary screening through computers, eliminate meaningless
samples, and then validate them using biological methods, which
can shorten drug development lead times and reduce costs
significantly,. =~ Wang  Shihang, representative of the
award-winning team at ShanghaiTech University, pointed out

that the Geminimol model developed by them can screen 18 million
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compound molecules in the original database quickly, accelerating
the discovery of new active compounds significantly. Qiao Nan
proposed that the application of Al technology can save 70 percent

of drug design time and increase the success rate by 10 times.
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(3) AI+ healthcare improves full-lifecycle health
management and service capabilities. Qiao Nan proposed that
with the rapid development of large models, it is now possible to
consider building a clinical service large model that integrates
clinical regulations, clinical knowledge graphs, and differential
diagnosis and treatment habits. Wang Jian, Director of the
Department of Neurology, Huashan Hospital affiliated to Fudan
University, proposed that Al empowers the clinical diagnosis and
treatment of Parkinson's disease by combining AI with molecular
imaging and computer vision-based behavioral analysis, which can

help realize the early diagnosis and treatment of Parkinson's disease.
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2. Speeding up algorithm upgrading and realizing
full-lifecycle embedding in drug development are future

key directions to be focused on in computational biology.
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On the technology side, algorithms are validated and
iteratively optimized through feedback from wet experimental
data. The Shanghai International Computational Biology Innovation
Competition focuses on the application of Al to the development of
ion channel drugs, and applies an innovative competition system that
combines dry and wet experiments in order to verify algorithms
practically and promote their iterative optimization. Gao Zhaobing,
research fellow at the Shanghai Institute of Materia Medica,
Chinese Academy of Sciences, pointed out that the continual
improvement of molecular activity through algorithm upgrading will

help truly analyze the functions of the GIuN1/GluN3A subtypes that



have not been fully studied in the NMDA channel family, and

accelerate the development of candidate drugs.
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On the application side, computational biology should be
embedded into the whole lifecycle and process of drug
development precisely.(1) In terms of original target discovery,
computational biology has advanced the in-depth understanding of
pathological mechanisms of diseases greatly, and provided a new
perspective for the identification of new targets and the screening of
biomarkers. Gao Zhaobing pointed out that the lack of original drug
targets is a prominent problem in China's original drug R&D field.
The research team at the Shanghai Institute of Materia Medica

attaches great importance to the key role of computational biology
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and Al in promoting the development of original drugs, and has
discovered four new 1on channels using relevant technology
platforms. Qiao Nan proposed that by combining Al technology and
molecular dynamics simulation, we can calculate structures of
targets or the binding of targets to ligands more accurately, and
improve the efficiency of target discovery. (2) Regarding the
discovery and design of new molecular entities, Qiao Nan said that
the application of Al technology has lowered the threshold of drug
design, and allowed researchers to apply new tools and methods to

drug design conveniently.
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3. Suggestions for promoting the innovation and

development of computational biology
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First, allocate core factors and resources, and establish a
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multimodal database and an Al driven drug development
platform. Zhao Xingming proposed building a multi-disease,
cross-dimensional multimodal brain science data platform for the
Chinese population, and collecting full-lifecycle gene, image
behavior and cognitive data covering the population systematically
to analyze mechanisms of brain diseases deeply. Gao Zhaobing
reported on an ion channel drug development platform that
combines computational biology and AIl, and demonstrated its
application to the discovery of novel ion channels. Péter
Ferdinandy reported on a proprietary Al driven drug development
platform that can be used for drug discovery for multiple diseases

such as cardiovascular diseases and cancer.
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Second, run the Computational Biology Innovation
Competition properly to attract more talents from the Al

industry to the biomedicine field. The Shanghai International
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Computational Biology Innovation Competition aims to select a
number of outstanding talents and organizations, and attract them to
Shanghai, thereby selecting projects and talents to empower
innovation in biomedical technology and industry development. Gao
Zhaobing pointed out that a large number of teams with innovative
and disruptive thinking emerged, and an array of -creative
technological routes that can integrate Al into drug discovery
effectively were proposed at the competition. The competition is
expected to be a good beginning of the future cause of promoting the
development and innovation of candidate drugs through further

technological upgrading.
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