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Body: Tetraspanins are four membrane-spanning proteins that function as the organizers of membrane
microdomains. Tetraspanins associate with other membrane-bound molecules such as integrins, and
growth factor receptors, thereby regulating key cellular processes such as adhesion, migration, and
differentiation. Among 33 tetraspanins, CD9 and CD81 are widely distributed, and are closely related
tetraspanins. We previously showed that CD9/CD81 double-knockout (DKO) mice spontaneously developed
pulmonary emphysema, weight loss, and osteoporosis. Moreover, expression of CD9 and CD81 in
macrophages was down-regulated after cigarette smoke exposure. Recently, increasing attention has been
paid to aging because the pahthogenesis of aging would underlie most of the diseases such as
cardiovascular diseases, and lung diseases. Therefore, we sought to analyze the further phenotype and its
underlying mechanism in DKO mice. Here, we found that DKO mice leads to a syndrome resembling human
aging, including a short lifespan, cataract, hair loss, skin atrophy, and muscle atrophy associated with
augmented inflammation. In addition, these macroscopic phenotypes were further validated by histological
analysis. Consistent with these phenotypes, we identified an enrichment of genes involved in ‘aging-related
genes’ in the lungs of DKO mice by DNA Microarray. Among them, we found that CD9 and CD81 additively
regulated SIRT-1 as well as cell cycle regulators such as p21, p53 and p16. Therefore, deletion of these
tetraspanins affected cell proliferation and apoptosis. Collectively, CD9/CD81 DKO mice could be a novel
mouse model for COPD, but also accerelated senescence.
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