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亮点

⚫ 共现网络分析鉴定出百岁人群中以Clostridium属细菌为

主的关键类群;

⚫ 梭状芽胞杆菌（Clostridium scindens）增强微生物网络

稳定性，可能有助于长寿并降低年龄相关疾病易感性;

⚫ 梭状芽胞杆菌通过自身酰胺酶AMIE和醛脱氢酶ALDH参

与色氨酸代谢，产生吲哚-3-乙酸（IAA）;

⚫ 梭状芽胞杆菌来源的IAA在小鼠中通过促进芳香烃受体

AHR介导的紧密连接蛋白CLDN10信号维持肠道稳态。



实验设计

Figure 1A Fecal samples collection and study workflow.



百岁人群肠道微生物组变化和关键类群

Figure 1B and C Differential amplicon sequence variants (ASVs) between centenarian or young and older group.



百岁人群肠道微生物组变化和关键类群

Figure 1D-L Identification of keystone taxa in 

the gut microbiome of centenarians. 



解析百岁人群肠道代谢组特征

Figure 2 Metabolic signatures associated with the gut microbiota in centenarian. 
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Figure 2 Metabolic signatures associated with the gut microbiota in centenarian. 



色氨酸代谢与微生物关键类群有关

Figure 3 Correlation between the function potential of the gut microbiome and tryptophan metabolism. 
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Figure 3 Correlation between the function potential of the gut microbiome and tryptophan metabolism. 



梭状芽胞杆菌通过自身酶ALDH和AMIE产生IAA

Figure 4 Genomic and functional characterization of C. scindens and in vitro validation of IAA production. 



补充梭状芽胞杆菌可以延缓衰老

Figure 5 Supplementation with C. scindens mitigates intestinal aging. 



补充梭状芽胞杆菌增强肠道细菌互作和IAA合成

Figure 5 Supplementation with C. scindens mitigates intestinal aging. 



梭状芽胞杆菌来源的IAA通过AHR-CLDN10信号延缓衰老

Figure 6 IAA supplementation mitigates intestinal aging and promotes CLDN10 expression in vivo via 

intestinal aryl hydrocarbon receptor (AHR) signaling. 
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梭状芽胞杆菌来源的IAA通过AHR-CLDN10信号延缓衰老

Figure 7 IAA supplementation attenuates cellular senescence in vitro via intestinal AHR-CLDN10 signaling.



IAA激活AHR-CLDN10信号改善肠道屏障功能障碍

Figure 7 IAA supplementation attenuates cellular senescence in vitro via intestinal AHR-CLDN10 signaling.



总结

❑本研究为靶向关键类群和微生物-宿主相互作用以缓解衰老及年龄相关疾
病提供了机制基础。

❑本研究采用共现微生物网络分析，在百岁人群中识别出微生物关键类群梭
状芽胞杆菌及其代谢物IAA这一代谢特征。

❑梭状芽胞杆菌通过自身酰胺酶AMIE和醛脱氢酶ALDH调控IAA合成。

❑本研究揭示了梭状芽胞杆菌和IAA在通过微生物-微生物和微生物-宿主相互
作用促进肠道微生态稳定和宿主稳态方面发挥关键作用。
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