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    ABSTRACT
Mouse lemurs (Microcebus spp.) are an emerging model organism for primate biology, behavior, health, and conservation. Although little has been known about their cellular and molecular biology, in the accompanying paper we used large-scale single cell RNA-sequencing of 27 organs and tissues to identify over 750 molecular cell types and their full transcriptomic profiles. Here we use this extensive transcriptomic dataset to uncover thousands of previously unidentified genes and hundreds of thousands of new splice junctions in the reference genome that globally define lemur gene structures and cell-type selective expression and splicing and to investigate gene expression evolution. We use the atlas to explore the biology and function of the lemur immune system, including the expression profiles across the organism of all MHC genes and chemokines in health and disease, and the mapping of neutrophil and macrophage development, trafficking, and activation, their local and global responses to infection, and primate-specific aspects of the program. We characterize other examples of primate-specific physiology and disease such as unique features of lemur adipocytes that may underlie their dramatic seasonal rhythms, and spontaneous metastatic endometrial cancer that models the human gynecological malignancy. We identify and describe the organism-wide expression profiles of over 400 primate genes missing in mice, some implicated in human disease. Thus, an organism-wide molecular cell atlas and molecular cell autopsies can enhance gene discovery, structure definition, and annotation in a new model organism, and can identify and elucidate primate-specific genes, physiology, diseases, and evolution.
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