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Uncovering new regulatory mechanisms in embryo implantation  

Researchers find that nuclear actin dynamics of the endometrial stroma cells in the womb 

affects decidualization, a critical step in proper embryo implantation during pregnancy 
 

Fukuoka, Japan—Implantation is the initial step in pregnancy, where the embryo attaches to 

and enters the endometrium, the inner tissue layer of the uterus. During this process, the 

cells of the endometrium change to build the right conditions for the fertilized egg to develop.  

 

Publishing in Communications Biology, a research team led by Professor Kei Miyamoto from 

Kyushu University’s Faculty of Agriculture, along with Dr. Isao Tamura and Professor Norihito 

Sugino of Yamaguchi University, have elucidated a key step in how the cells of the 

endometrium change. When endometrial stroma cells, or ESCs, differentiate into cells suitable 

for egg implantation, the actin in the cell’s nucleus dynamically change, flipping the switch for 

the cell’s differentiation process. 

 

In the initial steps of human pregnancy, the uterus undergoes many changes to build a 

suitable environment for an embryo to implant and grow. One of these changes is called 

decidualization. This is when ESCs alter their function and morphology, and differentiate into 

decidual cells that are critical for implantation and maintenance of pregnancy. 

 

“If decidualization is impaired the embryo cannot be implanted, leading to infertility. However, 

the regulatory mechanism of decidualization has not yet been completely elucidated,” 

explains Miyamoto. “Tamura and Sugino’s group previously reported that during 

decidualization, the expression of many genes change. To gain more molecular insight into 

this process, we focused on actin proteins.” 

 

Actin is a component of the cell’s structure, or cytoskeleton, and is known to be involved in 

changing a cell’s shape, a key step in decidualization. Recently, actin has been found to exist 

in the nucleus of ESCs. 

 

The team began by developing ESCs where they could visually track the behavior of nuclear 

actin in real time. In their analysis, they found that once decidualization began, actin in the 

nucleus aggregates into fibers.  

 

“Interestingly, when the cells are returned to their original ESC state, the nuclear actin 

aggregates also disappeared. Artificially inhibiting the formation of actin aggregates inhibited 

decidualization, indicating that its formation is essential for the process,” continues Miyamoto. 

“Further analysis revealed that this assembly of actin played a role in suppressing cell 

proliferation.”  

 

During decidualization, cell proliferation needs to temporarily stop for the ESCs to begin their 

differentiation process. The team was successful in identifying a transcription factor named 
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C/EBPb as the key factor that controls the formation of nuclear actin assembly during this 

entire process. 

 

This discovery elucidates a new mechanism of nuclear actin-mediated control in the 

decidualization process and reveals a new role for nuclear actin in the implantation process.  

 

“It is worth considering targeting nuclear actin dynamics and its regulatory factor C/EBPb for 

developing new treatments against implantation failure,” concludes Miyamoto. 

 

### 

 

For more information about this research, see "Nuclear actin assembly is an integral part of 

decidualization in human endometrial stromal cells," Isao Tamura, Kei Miyamoto, Chiharu 

Hatanaka, Amon Shiroshita, Taishi Fujimura, Yuichiro Shirafuta, Yumiko Mihara, Ryo 

Maekawa, Toshiaki Taketani, Shun Sato, Kazuya Matsumoto, Hiroshi Tamura & Norihiro Sugino 

Communications Biology, https://doi.org/10.1038/s42003-024-06492-z 

 

About Kyushu University  

Founded in 1911, Kyushu University is one of Japan's leading research-oriented institutes of 

higher education, consistently ranking as one of the top ten Japanese universities in the Times 

Higher Education World University Rankings and the QS World Rankings. The university is one 

of the seven national universities in Japan, located in Fukuoka, on the island of Kyushu—the 

most southwestern of Japan’s four main islands with a population and land size slightly larger 

than Belgium. Kyushu U’s multiple campuses—home to around 19,000 students and 8000 

faculty and staff—are located around Fukuoka City, a coastal metropolis that is frequently 

ranked among the world's most livable cities and historically known as Japan's gateway to Asia. 

Through its VISION 2030, Kyushu U will “drive social change with integrative knowledge.” By 

fusing the spectrum of knowledge, from the humanities and arts to engineering and medical 

sciences, Kyushu U will strengthen its research in the key areas of decarbonization, medicine 

and health, and environment and food, to tackle society’s most pressing issues. 
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Fig. 1. Nuclear actin assembly during decidualization. To facilitate proper 

implantation, endometrial stroma cells (ESC) differentiate into decidual cells in a 

process known as decidualization. To visualize actin dynamics, researchers tagged 

actin proteins with GFP. The group found that in ESCs nuclear actin aggregates as 

fibers (right) during decidualization, revealing a critical nuclear event in the 

implantation process. (Kyushu University/Miyamoto lab) 
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