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编者按：2024浦江创新论坛——上海国际计算生物学创新论坛以“计算生物学赋能生物医药创新”

为主题，与会嘉宾围绕计算生物学及其在生物医药研发中的应用展开深入研讨。本期专报对上海

国际计算生物学创新论坛嘉宾观点进行梳理，供参考。

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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2024浦江创新论坛专报之十七

Special Report 17 of the 2024 Pujiang Innovation Forum

“赛”出新质生产力 激发生物医药科技创新潜力

Creating new quality productive forces through
competition, and inspiring innovation potential in

biomedical technology

计算生物学是一门利用计算机技术研究生物学的交叉学科,

随着人工智能技术的兴起，学科实现了跨越式发展，正在重新定

义生物医药研发的底层逻辑。与会嘉宾一致认为，计算生物学正

推动生命科学研究从依赖实验的“经验驱动”向“数据驱动”的新

范式转变，通过配置核心要素资源、吸引全球人才、抢占创新制

高点，推进计算生物学高质量发展，赋能生物医药科技创新和产

业升级。

Computational biology is an interdisciplinary field that studies

biology using computer technology. With the rise of AI 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.

一、计算生物学深度赋能生命科学和生物医药发展

1. Computational biology empowers the

development of life sciences and biomedicine deeply

1、破解生命密码，揭示复杂生命调控网络。塞梅维什大学

副校长彼得·费迪南迪指出，多组学分析能够帮助鉴定分子网络

中的关键调控因子，目前已发现影响心肌梗死发生发展的

microRNA。华为云医疗首席科学家乔楠指出，开发多组学数据

分析工具，并将其应用于潜在病原发现，对于传染性疾病的识别

和防治具有重要价值。复旦大学类脑智能科学与技术研究院副院

长赵兴明提出，开展基因组、转录组、代谢组、微生物组、影像

组综合分析，对于脑疾病机制系统研究至关重要。

(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
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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, Fudan University, proposed that conducting

comprehensive analysis of genomes, transcriptomes, metabolomes,

microbiomes and radiomics is crucial for systematic research on

mechanisms of brain diseases.

2、推动生物医药研发范式变革，赋能新药发现。计算生物

学可以通过计算机进行初步筛选，剔除无意义样本，再用生物手

段进行验证，可以显著缩短药物研发时间、降低成本。上海科技

大学获奖团队代表王世航指出，利用其开发的 Geminimol模型，

能够快速对原始数据库中的 1800万个化合物分子进行筛选，显

著加速新活性化合物发现。乔楠提出，人工智能技术的应用可节

省 70%药物设计时间，并将成功率提升 10倍。

(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 AI technology can save 70 percent

of drug design time and increase the success rate by 10 times.

3、AI+医疗提升全周期健康管理与服务能力。乔楠提出，

随着大模型的迅速发展，目前已可以考虑构建集临床法规、临床

知识图谱、差异诊疗习惯为一体的临床服务大模型。复旦大学附

属华山医院神经内科主任王坚提出，AI赋能帕金森病临床诊疗，

将 AI与分子影像学、基于计算机视觉的行为分析相结合，有助

于实现帕金森病的早诊早治。

(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 AI 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.

二、提升算法迭代速度、药物研发的全周期嵌入是
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计算生物学未来应聚焦的重点方向

2. Speeding up algorithm upgrading and realizing

full-lifecycle embedding in drug development are future

key directions to be focused on in computational biology.

在技术端，通过湿实验数据的反馈，实际验证算法并推动其

迭代优化。此次上海国际计算生物学创新大赛聚焦人工智能在离

子通道药物开发中的应用，采用干湿实验相结合的创新赛制，旨

在实际验证算法并推动其迭代优化。中国科学院上海药物研究所

研究员高召兵指出，通过算法更迭，持续提升分子的活性，有助

于 真 正 解 析 NMDA 通 道 家 族 中 尚 未 被 充 分 研 究 的

GluN1/GluN3A亚型功能，加速候选药物研发。

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 AI 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 GluN1/GluN3A subtypes that
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have not been fully studied in the NMDA channel family, and

accelerate the development of candidate drugs.

在应用端，将计算生物学精准嵌入药物研发的全周期全流程。

（1）原创靶点发现方面，计算生物学极大地推进了对疾病病理

机制的深入理解，为新靶点的识别和生物标志物的筛选提供了新

视角。高召兵指出，缺少原创药物靶标是我国原创药物研发领域

面临的突出问题，药物所研究团队非常重视计算生物学和人工智

能在推动原创药物研发中的关键作用，利用相关技术平台已发现

了 4个新型离子通道。乔楠提出，结合 AI技术和分子动力学模

拟，我们可以更加精准地计算靶点的结构或者靶点跟配体结合的

情况，提高靶点发现效率。（2）新分子实体发现和设计方面，乔

楠表示，人工智能技术的应用，降低药物设计的门槛，研究者能

方便利用新的工具和方法开展药物设计。

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 AI in promoting the development of original drugs, and has

discovered four new ion channels using relevant technology

platforms. Qiao Nan proposed that by combining AI 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 AI technology has lowered the threshold of drug

design, and allowed researchers to apply new tools and methods to

drug design conveniently.

三、推进计算生物学创新发展相关建议

3. Suggestions for promoting the innovation and

development of computational biology

一是配置核心要素资源，搭建多模态数据库和人工智能驱动

的药物开发平台。赵兴明提出，要打造一个多病种、跨维度的中

国人群多模态脑科学数据平台，系统收集覆盖全生命周期人群的

基因、影像、行为和认知情况数据，用来深度解析脑疾病机制。

高召兵报告了结合计算生物学和 AI开发的离子通道药物研发平

台，展示了其在新型离子通道发现中的应用。彼得·费迪南迪报

告了专有的 AI驱动的药物开发平台，可用于心血管疾病、癌症

等多种疾病的药物发现。

First, allocate core factors and resources, and establish a
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multimodal database and an AI 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 AI, and demonstrated its

application to the discovery of novel ion channels. Péter

Ferdinandy reported on a proprietary AI driven drug development

platform that can be used for drug discovery for multiple diseases

such as cardiovascular diseases and cancer.

二是办好计算生物学创新大赛，吸引更多人工智能行业人才

到生物医药赛道。上海国际计算生物学创新大赛的举办旨在遴选

吸引一批优秀人才、机构落地上海，达到以赛选项、以赛选人的

目的，赋能生物医药科技创新和产业发展。高召兵指出，此次大

赛涌现出一大批有创新思想、颠覆性思维的团队，提出了一系列

具有创造性的技术路线，能够将 AI很好地融入到药物发现中，

期待仅是一个起点，未来通过进一步技术迭代，推动候选药物的

研发创新。

Second, run the Computational Biology Innovation

Competition properly to attract more talents from the AI

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 AI 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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