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全文摘要
本次对话深入探讨了基因工程在调节生物大小、物种恢复及生态影响评估方面的潜力与挑战。通过基因工程技术，有望实现对不同物种大小的有效控制，这对于保护濒危物种和促进物种多样性具有重要意义。讨论同时触及了技术应用的伦理考量，包括对动物情感负担的担忧，以及在应对气候变化和恢复生态系统中可能的角色。强调了跨学科合作的重要性，并呼吁对技术进步与伦理问题进行公众教育和参与，以负责任的态度推动科学研究。特别提到了合成生物学和AI在生物学应用中的前景，以及恢复已灭绝物种的可能性，同时强调了在这一过程中考虑社会、环境伦理和与土著社区合作的必要性。

章节速览
00:00 跨界创业者在生物科技领域的探索与启示
对话探讨了一位跨界创业者在合成生物学领域的探索历程，强调了非专业背景反而成为优势，通过吸引顶尖人才和不断提问，成功推动了公司发展。该创业者分享了与领域内权威人士合作的经验，以及如何将生物学与软件行业结合，推动技术的民主化进程，特别是在基因编辑和疾病治疗方面。此外，对话还提到了创业者对生物学商业模型的见解，以及如何从外部视角创新解决问题。

04:52 AI在生物学研究中的应用与挑战
讨论了基础模型在生物学领域的应用现状与未来趋势，强调了AI在文献分析、实验设计及跨领域知识整合中的潜力，同时指出仍需湿实验验证AI预测结果，以及在不同实验方法和术语理解上的挑战。

08:00 基因组学与生物技术的未来愿景
讨论了基因组学在疾病抗性研究中的应用，强调了大规模数据集的重要性而非单一模型。提及了生物技术在复活灭绝物种上的潜力，特别是通过DNA合成与预测模型。讨论了技术发展可能带来的伦理挑战，如人类基因编辑的监管问题。最后，探讨了未来可能通过生物工程技术复活已灭绝生物的可能性，以及由此引发的环境和伦理考量。

15:57 重振物种：考量与责任
对话围绕重振灭绝物种的考量展开，强调需综合考虑物种对环境、食物链的影响，以及原住民的情感联系。提及教育价值与文化影响，提出需平衡科技发展与伦理责任，面对复杂因素，持续探索最佳实践路径。

18:49 科技与生物学融合的未来：合成生物学的突破
讨论了合成生物学的未来潜力，特别是DNA合成技术的进步。指出，随着技术的加速发展，合成生物学可能在十年内实现定制化生物体设计。当前，生物制药领域已能高效处理大量基因编辑任务，但大型DNA合成仍面临挑战。预测，DNA合成技术将超越多点编辑，成为更高效、更快速的解决方案。

22:06 科技与伦理：人造子宫与生物工程的未来
讨论了生物工程技术的未来，包括在两年内实现动物在人造子宫中的完全孕育与分娩的可能性，以及通过基因编辑复活灭绝物种的前景。同时探讨了生物工程在人类健康领域的应用潜力，强调了跨领域的系统性思维对于解决复杂问题的重要性。还提到了蛋白质折叠技术的突破性进展及其对生物工程的深远影响。

28:55 科技与伦理：复活猛犸象的环境与社会影响
讨论了通过科技复活猛犸象对环境的潜在正面影响，如碳捕捉和生态系统恢复，同时强调了伦理责任，包括动物的情感需求和社会结构的重建。项目不仅关注猛犸象的复活，还涉及全球范围内的物种保护，利用AI和无人机等技术监测和保护大象迁徙模式，以及与当地社区合作，确保动物福利和生态平衡。面对不同科学家的观点分歧，通过沟通和数据支持，寻找共识，以实现项目的长远目标。

36:20 生物多样性保护与科技应用
对话围绕生物多样性保护展开，强调了全球合作与科技应用的重要性。提到计划投资基础设施以备份物种，防止生态失衡，并提出了通过科技手段如储存新生儿的胎盘细胞来实现生物备份的创新方法。此外，还讨论了保持好奇心和积极寻求帮助的心态对于解决问题和推动科技发展的重要性。

41:01 AI与生物学融合开启健康未来
对话围绕AI在生物学领域的应用及其对社会的影响展开，认为尽管未来可能遇到挑战，但人类的创新精神将克服困难，推动科技向造福健康的目标发展。AI技术在生物学上的应用被视为推动社会进步的重要力量，能够促进健康家庭和长寿生活的实现。同时，对于媒体可能的过度渲染持保留态度，强调理性看待技术发展中的不确定性和潜在风险。

发言总结
发言人1
他对基因编辑技术和合成生物学在复活灭绝物种、创造人工生命以及促进物种保护、生态系统恢复等方面的潜力表达了乐观态度。他强调了伦理责任和情感考虑的重要性，同时指出了AI和大数据在提高生活质量中的应用前景。通过分享个人经历，包括参与合成生物学的机会、面对的挑战以及与乔治·丘奇合作的经历，他展示了对科学探索和技术创新的热情。他还讨论了DNA合成技术的未来，认为它将彻底改变基因编辑和生物工程领域，同时强调了在推进科技进步时平衡伦理考量和社会责任的重要性。

要点回顾
What kind of content does the speaker mention they are a bit terrified about?
发言人1：The speaker mentions they were a bit terrified about content on a screen that says 'I'm not what to say,' which seems to imply content that could be about cost implications that they hope won't be displayed.

What popular show episode does the speaker reference about a 'pet bully' and what was significant about that episode?
发言人1：The speaker references an episode of 'Family Guy' or 'American Dad' where they explain a 'pet bully' and mentions that it was significant because at the end, they correctly state that the actual size of the fossil was much larger than previously thought, indicating a moment of corrected credulity.

What second most-requested project does the speaker reveal their company is working on?
发言人1：The speaker reveals that their company's second most-requested project is related to creating a 'teacup pizzly bear,' but clarifies they are not currently working on that project and are making good progress on their main ones.

How did the speaker's background in synthetic biology contribute to their company's success?
发言人1：The speaker, who had no background in synthetic biology before starting their company, has now turned it into a company worth over ten billion dollars. They believe that having no background in the field was actually an advantage, allowing them to hire top talent and learn about the cutting-edge research, such as ancient DNA extraction and genome editing, which has been instrumental to their company's success.

Who is George Church and what is his significance to the speaker's company?
发言人1：George Church is described as the father of synthetic biology, the head geneticist at Harvard, and a collaborator in the speaker's company. The speaker considers George Church to be their best student, with whom they have spent many hours discussing the possibilities of synthetic biology. Church's involvement and collaboration have been highly valuable to the speaker's company, which focuses on democratizing genomic technologies and making them more accessible.

What has been the role of foundational models in the speaker's company's work?
发言人1：Foundational models have been leveraged by the speaker's company for various purposes including lab automation and infrastructure, with a focus on working with OpenAI and Anthropic for access to AI models. The speaker acknowledges that while these models were good at certain tasks like writing literature reviews, they were not as effective in doing state reconstruction or comparative genomics. The company has used these models for middle-layer infrastructure and has been thoughtful about investing in lab automation. They find that foundational models can help bridge gaps in scientific literature and eliminate discrepancies in experimental outcomes.

What is the expected role of AI in biology for the next three to five years?
发言人1：The expected role of AI in biology for the next three to five years is to bridge the communication layer and to creatively help in designing the next experiment through analyzing text, data, and research results from numerous prior tests.

What is the significance of the global variant system being rolled out?
发言人1：The significance of the global variant system being rolled out is to offer a more advanced approach than previous models, incorporating techniques like genome sequencing and aiming to work with governments to establish localized AI systems for better adaptability and outcomes.

What is the potential of analyzing genome data in understanding and developing treatments for diseases?
发言人1：Analyzing genome data on a large scale has the potential to provide insights into why certain diseases are not successful across different species, and this can inform more effective treatments. Examples include examining PVD3 and moa jolly outcomes.

Why is it argued that data sets are more valuable than the models themselves?
发言人1：It is argued that data sets are more valuable than the models themselves because without a substantial amount of data from a genomic perspective, the potential of AI in understanding biological processes and developing treatments is limited. The data informs the development and application of models.

What is the company's position on the possibility of reviving every organism that has ever lived?
发言人1：The company's position is that through the use of DNA sequencing, prediction models, and other components of synthetic biology, they are working towards a trajectory that could potentially revive every organism that has ever lived, not just humans, but all non-human organisms as well.

What challenges are associated with applying AI to human genome research?
发言人1：Challenges associated with applying AI to human genome research include needing different regulatory processes, patient involvement, and government approval, as well as a longer timeline compared to non-human organisms due to the stringent FDA regulations and the complexity of working with human subjects.

How could the lack of fossil records impact our ability to revive extinct species like the Tyrannosaurus rex?
发言人1：The lack of fossil records for many organisms, such as the Tyrannosaurus rex, could impact our ability to revive them because it's not just a matter of having the genetic material; it also requires understanding the full context and environment in which these species evolved. If there's no record of an organism's natural history, it becomes more challenging to recreate its genetic traits and生活环境 in a way that would allow it to thrive.

Is there a plan to bring back specific extinct species like the Tyrannosaurus rex?
发言人1：While not actively encouraged, there is no problem in principle with constructing the childhood environment of extinct species like the Tyrannosaurus rex, based on what is known about their genetics and traits. It is suggested that with the right environment and simulation design, such revived species could potentially thrive, although their reintroduction into the environment or preservation of their existence would be complex issues.

What animal was mentioned as a possible candidate for gene engineering and why?
发言人1：A longer smelt with wings was mentioned as a possible candidate for gene engineering because it seems to be a popular choice among the audience.

What is the speaker's view on the feasibility and ethical considerations of gene engineering for bringing back species?
发言人1：The speaker believes that gene engineering for bringing back species is not yet plausible or realistic. They stress the need to consider the societal, ethical, and regulatory aspects of such endeavors.

What factors influence the decision to bring back a species using gene engineering?
发言人1：Factors influencing the decision include the species' contribution to the environment and the food web, the reasons for their extinction, and the viewpoints of indigenous peoples who may have a spiritual connection to the species.

How is the speaker involved in incorporating indigenous perspectives into gene engineering projects?
发言人1：The speaker is involved in incorporating indigenous perspectives by working with indigenous people groups, such as the Redwood Alaskan tribes, and incorporating their spiritual connections and cultural significance into the projects.

What is the educational benefit of involving people in conservation efforts related to gene engineering?
发言人1：The educational benefit includes bringing diverse groups together, such as from gaming communities, to learn about genome engineering and its applications in conservation, thereby promoting awareness and engagement in the field.

What is the potential impact of gene engineering technologies on society and the environment?
发言人1：Gene engineering technologies have the potential to be more powerful than any weapons systems and could lead to a singularity in biology where a complete knowledge base of all organisms' DNA is achieved, allowing for the design and creation of new life forms.

How does the speaker describe the progress in DNA synthesis and its efficiency?
发言人1：The speaker describes the progress in DNA synthesis as rapid, with tripling year-over-year growth. Although current efficiency is low, there are positive early indicators, and it is expected that synthesis will eventually surpass editing in efficiency.

What are the current and potential future capabilities of DNA synthesis technology?
发言人1：The current capabilities involve consistently delivering a large number of synthesized genes with a rapidly expanding testing base. The potential future includes the ability to design and engineer DNA for various organisms, with synthesis likely to surpass multiple editing faster.

What ethical considerations are raised regarding the creation of new life forms through gene engineering?
发言人1：Ethical considerations include societal acceptance and the implications of creating new life forms. For example, the concept of having a baby in an artificial womb raises complex ethical questions about the use of gene engineering technology.

What are the expected future milestones in the development of animal cloning and gene editing according to the speaker?
发言人1：The expected future milestones include the demonstration of animal cloning from gestation through delivery within 24 months, the reveal of the next extinct species, the potential resurrection of species using gene editing, and continued advancements in artificial development and gestation.

What is the 'iPhone moment' referred to in the context of the speaker's project?
发言人1：The 'iPhone moment' in the context of the speaker's project is the momentous event or realization that significantly impacts the understanding or direction of the project, similar to how the iPhone revolutionized technology.

How does the speaker describe the process of using AI for patterning and the ethics of creating animals through their technology?
发言人1：The speaker indicates that they are working on patterning with an AI team, which is tackling a challenging problem, such as creating patterns like tusk and stripe designs. Ethically, they acknowledge the emotional needs of the animals, such as mammoths, which are highly social, and clarify that they are not bringing back individual mammoths but focusing on species preservation and conservation, working with sixteen different lines for the potential return of tens of thousands of species members.

What is the speaker's response to the idea that their work could span multiple verticals or just focus on a singular problem?
发言人1：The speaker believes that their work can span multiple verticals, as the system modeling used for preserving and bringing back species can also be applied to various fields, including human healthcare. They emphasize that building a foundation in the fundamental aspects of their project allows for broader applications and is not confined to a narrow scope.

What are the primary objectives of the elephant conservation efforts being funded?
发言人1：The elephant conservation efforts being funded involve working with orphans elephants, using AI and various tools to create synthetic calf rearing environments, training the elephants to be part of a herd, and understanding social dynamics and migratory patterns.

How does George Church's research potentially contribute to global warming solutions?
发言人1：George Church's research proposes the reintroduction of the woolly mammoth to Siberia or northern Canada as a potential solution to global warming. The presence of mammoths could affect the local climate, potentially warming the area by several degrees and impacting the permafrost.

What is the potential impact of the absence of trees due to the presence of elephants on the environment?
发言人1：The absence of trees due to the presence of elephants can lead to a net positive effect on the environment. The grasslands created by the elephants can sequester more carbon than trees and have a higher albedo effect, reflecting more light back into space.

How might different scientific views on the impact of reintroducing mammoths to the Arctic be reconciled?
发言人1：Different scientific views on the impact of reintroducing mammoths to the Arctic might be reconciled by having a conversation where both perspectives are recognized as valid. It may be possible that the reintroduction has both an impact on local climate and a positive effect on the ecosystem despite differing predictions on the exact outcomes.

What is the speaker's approach to dealing with scientific disagreements?
发言人1：The speaker's approach to dealing with scientific disagreements is to sit down with the scientists, acknowledge their validity, and guide them through an understanding that both perspectives can coexist. By focusing on the net positive benefits, such as in the case of elephants and their effect on ecosystems, consensus can be reached.

What is the speaker's perspective on the importance of data-backed models in conservation efforts?
发言人1：The speaker believes that data-backed models are crucial in conservation efforts, as they allow for the examination of specific scenarios and predictions about the future of ecosystems and species. These models can prioritize efforts and focus resources where they are most needed, acting like a modern form of 'traffic control' for conservation.

What is the biggest problem the speaker wishes more people were working on?
发言人1：The biggest problem the speaker wishes more people were working on is the potential loss of half of biodiversity in the next twenty-five years. The speaker emphasizes the urgency of addressing this issue through collaborative efforts involving multiple governments and significant financial investment.

What kind of infrastructure investment is suggested to counteract biodiversity loss?
发言人1：The speaker suggests that to counteract biodiversity loss, there should be significant investment in infrastructure to back up species. This includes genetic data for species, much like how other data such as photos, emails, and even tax data are backed up. The speaker emphasizes the importance of protecting species from extinction to preserve ecosystem health and the potential impacts on the food web for other animals.

What is the purpose of storing placental cells for a newborn baby?
发言人1：Storing placental cells for a newborn baby is intended to preserve the original 'backup' of stem cells, which includes the baby's stem cells, natural killer cells, and potentially additional organs if there were any extra during birth.

What is the significance of the 3D printer in the context of stem cells?
发言人1：The 3D printer provides the ability to create a backup of stem cells, offering a potential solution for future medical needs or potential therapies.

What is the role of the partnership in Dubai?
发言人1：The partnership in Dubai involves working with U.S. companies and is focused on backing up natural resources that are considered vital to making America great, including efforts in the field of stem cell technology.

How is the concept of 'openness' reflected in the speaker's approach to their work?
发言人1：The concept of 'openness' is reflected in the speaker's work through a completely open approach, allowing any nonprofit, academic, foundation, or individuals to join in their projects, creating a collaborative environment.

What advice does the speaker offer for embracing a mindset of creativity and curiosity?
发言人1：The speaker advises embracing a mindset of constant learning and curiosity, not being deterred by what one doesn't know, and actively seeking help from others. Optimism in humanity and asking for help are also key components of the speaker's advice.

What does the speaker say about people's willingness to help?
发言人1：The speaker believes that people are willing to help others and encourages not to hesitate to ask for help, citing personal experiences of people readily taking their calls and offering assistance.

What is the speaker's perspective on the recent announcement regarding biotechnology?
发言人1：The speaker views the recent announcement regarding biotechnology as a validation of the field's potential, emphasizing that the technology is still in its infancy and that it will lead to real advancements in human health and longevity.

What is the speaker's outlook on the future of technology and its challenges?
发言人1：The speaker is optimistic about the future, acknowledging that there will be challenges and scary moments but believing in human ingenuity to overcome them. While recognizing that the media may oversell some issues, the speaker remains confident in the ability to navigate through technological advances.


