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		Abstract

		Whether synthetic genomes can power life has attracted broad interest in the synthetic biology field, especially when the synthetic genomes are extensively modified with thousands of designer features. Here we report de novo synthesis of the largest eukaryotic chromosome thus far, synIV, a 1,454,621-bp Saccharomyces cerevisiae chromosome resulting from extensive genome streamlining and modification. During the construction of synIV, we developed a megachunk assembly method, combined with a hierarchical integration strategy. This strategy significantly increased the accuracy and flexibility of synthetic chromosome construction and facilitated chromosome debugging. Additionally, we further manipulated the three-dimensional structure of synIV in the nucleus to explore spatial gene regulation within nuclear space. Surprisingly, we found few gene expression changes, suggesting that positioning inside yeast nucleoplasm plays a minor role in gene regulation. Therefore, our manipulation of the spatial structure of the largest synthetic yeast chromosome shed light on higher-order architectural design of the synthetic genomes. 
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