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Research progress on the relationship between

biological clocks and gut microbiota

ZHONG Yue, ZHAO Liping, ZHANG Xiaoyong "
(College of Life Sciences of Sichuan Normal University, Chengdu 610101, China)

Abstract The gut microbiota is closely related to various metabolic and physiological activities in the human body.

Recent studies have found that gut microbiota also exhibited circadian rhythms and interacted with biological clocks to

maintain homeostasis. Imbalances in the system are closely associated with the onset of various diseases, such as diabetes

and fatty liver. This paper reviewed the basic mechanisms of biological clocks and their interactions with gut microbiota,

aiming to provide references for teaching high school biology on the topics of homeostasis and the regulation of life activities

by light signals.
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Principles of tumor immunotherapy and its progress in application
LI Liubo, WANG Qin, GUO Jian"
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Abstract Tumor immunotherapy is a cancer treatment method that activates the human immune system to recognize
and eliminate tumor cells, and it is currently widely used in clinical practice. This article provided a detailed introduction
to the basic principles of tumor immunotherapy and the mechanisms of immune evasion by tumor cells. The clinical
applications of tumor immunotherapy included immune checkpoint inhibitors, chimeric antigen receptor T-cell ( CAR-T)
therapy, and cancer vaccines, all of which had shown significant efficacy in treating specific cancers. However,

challenges such as drug resistance, treatment side effects, and individual differences still exist. Future explorations
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