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Figure 1 Representative research achievements in plant physiology. (a) Schematic model of the CBL1/9-CIPK23-mediated regulatory pathway of
AKTI, Reproduced from Ref. [1]. (b) Proposed model for the cold tolerance and high-latitude adaptability of maize mediated by COOL!, Reproduced
from Ref. [11]. (c) Drought-resistant phenotypes and genome assembly of maize inbred line CIMBLS5S5, Reproduced from Ref. [19]. (d) Dynamics of
multi-vesicular body trafficking and vacuolar regulation in response to salt stress, Reproduced from Ref. [29]. (¢) Working model for the maize smart-
canopy architecture gene LAC! in enhancing yield at high densities, Reproduced from Ref. [41]
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Figure 2 Representative research findings in the field of animal physiology. (a) Mechanism of oocyte meiosis inhibition and restoration, Reproduced
from Ref. [47]. (b) Continuous angiogenesis and remodeling features in adult ovaries [56]. (c) Subcellular communication structure of oocyte microvilli,
Reproduced from Ref. [55]. (d) Epigenetic modification regulating oocyte maturation and quality mechanisms, Reproduced from Ref. [58].
(e) Mechanism of Zika virus-induced testicular injury in mice, Reproduced from Ref. [53]. (f) Casein kinase 1o regulation of testicular development,
Reproduced from Ref. [48]. (g) A vesicular pathway essential for spermatogenesis, Reproduced from Ref. [S1]. (h) A novel circZKSCANI-encoded
peptide acts as a tumor suppressor, Reproduced from Ref. [54]. (i) Single-cell spatial transcriptomics for kidney development analysis, Reproduced from
Ref. [60]. (j) Schwann cell autocrine signaling improving demyelinating disease., Reproduced from Ref. [61]. (k) Mouse embryonic stem cell-like
model, Reproduced from Ref. [66]. (1) 3D human gastruloid “digital embryo”, Reproduced from Ref. [64]
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Figure 3 Representative research achievements in microbiology and immunology. (a) Established the world’s largest germplasm resource bank of
rhizobia, Reproduced from Ref. [76]. (b) Mining and regulatory mechanisms of symbiotic functional modules of rhizobia, as well as strain modification,
Reproduced from Refs. [77-82]. (c) Discovery and regulatory mechanisms of the minimal nitrogen-fixing gene cluster, as well as its heterologous
expression, Reproduced from Refs. [84,85]. (d) Interaction mechanisms among “virus-plant-insect vector”, development and utilization of viral vectors,
and transgenic crops with antiviral properties, Reproduced from Refs. [101-116]. (e) Interaction mechanisms between the virus causing porcine
reproductive and respiratory syndrome (commonly known as “blue ear disease”) and the host, as well as vaccine development, Reproduced from Refs.
[96,97]. (f) The role of protein kinase CKII in Neurospora crassa in regulating histone modification during heterochromatin formation, Reproduced
from Ref. [87]. (g) The mechanism of DNA replication initiation control in Saccharomyces cerevisiae, Reproduced from Refs. [91-95]. (h) Material
recycles based on the microbiome and its highly efficient enzyme system, Reproduced from Refs. [72—75]. (i) The nitric oxide response protein NsrR in
magnetotactic bacteria directly regulates the transcription of magnetosome synthesis genes, Reproduced from Ref. [71]
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Figure 4 Representative research achievements in the field of cell biology. (a) Mechanism of microtubule associated protein regulating auxin
distribution and differential cell growth during apical hook opening, Reproduced from Ref. [128]; (b) mechanism of cortical microtubules regulating
lateral root development, Reproduced from Ref. [129]; (c) ROP signaling pathways regulating cortical transverse microtubules in leaf pavement cells
undergo polarized diffuse growth; (d) ROP signaling pathways regulating F-actin dynamics and vesicle trafficking in cells undergo tip growth.
(e) Centrosome biogenesis under Sub-Diffraction Resolution, Reproduced from Ref. [142]
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Figure 5 Representative research achievements in biochemistry and biotechnology. (a) The first somatic cell cloning of Jinan yellow cattle in China,
Reproduced from Ref. [149]. (b) China’s first somatic cell cloned pig, Reproduced from Ref. [150]. (c) Cloned human-lactoferrin transgenic cattle,
Reproduced from Refs. [155,156]. (d) Cultured meat from domestic animal stem cells-derived cells, Reproduced from Ref. [161]. (e) Porcine embryonic
stem cells derived from polygene editing cloned porcine, Reproduced from Ref. [160]. (f) Swine model of COVID-19, Reproduced from Ref. [164].
(g) Pig model of human early pregnancy abortion, Reproduced from Ref. [165]. (h) The protein and lysine contents of T2 seeds of transgenic corn Q14
and Q51 were significantly increased, and the grain was normal, Reproduced from Ref. [171]
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Review of major scientific research achievements on the 40th
anniversary of the establishment of the College of Biological
Sciences, China Agricultural University

Jingyan Fu, Ying Fu, Yan Guo, Jianyong Han, Dawei Li, Tonglin Mao, Dongtao Ren, Changfu Tian,
Chao Wang, Yi Wang', Shuhua Yang, Jingjuan Yu, Hua Zhang & Yaofeng Zhao

College of Biological Sciences, China Agricultural University, Beijing 100193, China
* Corresponding author, E-mail: yiwang@cau.edu.cn

In December 1984, China Agricultural University integrated the relevant majors, teaching and research groups, and central
laboratories from the then Department of Agronomy, Department of Plant Protection, Department of Veterinary Medicine,
Department of Agricultural Physics and Meteorology, and Department of Animal Husbandry to establish the College of
Biological Sciences, which was the earliest college of biology (life sciences) established in China. By 2025, the College of
Biological Sciences has gone through 40 years and is celebrated its 40th anniversary since its establishment. Over the past
40 years, with the strong support of various national departments at all levels, the College of Biological Sciences of China
Agricultural University has widely recruited outstanding talents from both home and abroad and established a teaching
faculty with both an international perspective as well as strong competitiveness. The College of Biological Sciences
focuses on the construction of scientific research innovation teams, conducts scientific research relying on excellent
scientific research conditions and a solid technical support platform, actively expands international cooperation and
exchanges, has achieved a series of remarkable scientific research achievements in the fields of life sciences and
agricultural biology, exerting a wide influence internationally. The college has two state key laboratories, one ministerial
key laboratory, and one Frontier Science Center for Molecular Design Breeding of the Ministry of Education. The college
has three national key disciplines (Botany, Biochemistry and Molecular Biology, Microbiology) and one key discipline of
Beijing Municipality (Zoology). The biological discipline has been included in the “Double First-Class” Disciplines (Class
A), and selected into the “Basic Discipline Top-Notch Student Training Program 2.0” and the basic discipline enrollment
reform pilot major (Strong Foundation Plan) of the Ministry of Education. The majors of Biological Sciences and
Biotechnology have been selected into the national “Ten Thousand First-Class Undergraduate Programs Construction
Plan”. The college’s disciplines, such as Biology and Biochemistry, Microbiology, Molecular Biology and Genetics, and
Plant and Animal Sciences, rank among the top 1% in the world, among which Plant and Animal Sciences have entered the
top 0.01% globally. This article mainly introduces the important original academic achievements made by the College of
Biological Sciences in the fields of plant physiology, animal physiology, microbiology and immunology, cell biology,
biochemistry, and biotechnology over the past 40 years since its establishment. These achievements not only have helped
the College of Biological Sciences to rank among the international leaders in the discipline of life sciences but also have
made important contributions to agricultural, scientific, and technological innovation and human life and health.

plant physiology, animal physiology, microbiology and immunology, cell biology, biochemistry and biotechnology
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