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Artificial evolution summer school and winter camp: An
organized early talent development model for innovation

Guangshuo Ou'"’

' School of Life Sciences, Tsinghua University, Beijing 100084, China;
? Tsinghua-Peking University Joint Center for Life Sciences, Beijing 100084, China
E-mail: guangshuoou@mail.tsinghua.edu.cn

Transforming China into a leader in education, science, and technology requires the cultivation of a new generation of
innovative talents capable of pioneering advancements in the life sciences. To address the limitations of traditional
education and foster the development of essential skills such as curiosity, critical thinking, and problem-solving, Tsinghua
University’s School of Life Sciences has developed the Artificial Evolution (AE) Summer School and Winter Camp. This
innovative program integrates scientific education and practice, guiding high school and undergraduate students to conduct
original experiments, solve unanswered scientific questions, and explore new models for early talent development. By
combining artificial evolution with artificial intelligence (Al), the program accelerates biomedical research and fosters a
new generation of life scientists equipped with the skills and knowledge to drive innovation. The AE Summer School and
Winter Camp provide a comprehensive learning experience. The program includes both dry lab and wet lab experiments.
Dry lab experiments focus on bioinformatics principles and analysis methods for whole-genome DNA sequencing data,
equipping students with essential information science skills. This knowledge is crucial for understanding and interpreting
the vast amounts of genetic data generated by modern sequencing technologies. Wet lab experiments involve classical
phenotype screening using the nematode model organism to identify mutations associated with specific traits. Students then
perform whole-genome sequencing and bioinformatics analysis to determine the mutated amino acids and predict potential
changes in protein structure and function. The program emphasizes the integration of theory and practice. Through
theoretical teachings and hands-on experiments, students gain a deeper understanding of the scientific process and develop
critical thinking and problem-solving skills. This approach fosters a sense of curiosity and encourages students to explore
the unknown. Additionally, the program promotes collaboration between students from different backgrounds, fostering a
culture of teamwork and innovation. This prepares students for future careers in research and development, where cross-
disciplinary collaboration is crucial. The AE Summer School and Winter Camp have proven successful in nurturing
innovative talents. Participants have developed strong research skills, published scientific papers, and pursued further
education in top universities. This program demonstrates the effectiveness of early talent development in fostering a
passion for science and equipping students with the tools to succeed in the future. The AE Summer School and Winter
Camp provide a valuable model for early talent development in other disciplines. The program’s emphasis on
interdisciplinary collaboration, hands-on learning, and mentorship can be adapted to various fields, helping to cultivate a
new generation of innovative leaders across all scientific disciplines. This initiative aligns with China’s national strategy of
fostering innovation and transforming it into a global leader in science and technology.
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