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Single-cell RNA sequencing reveals the bi-axis synergistic regulation
mechanism of acute corneal endothelial injury repair’
YAN Zhixiang ,LI Yijian WU Longwang sDENG Fujil,YANG Yuli®
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Abstract: Objective To analyze the cellular heterogeneity, functional transformation and differentiation
trajectories during the repair process of rat corneal endothelium cells (CECs) after mechanical injury based on
single-cell RNA sequencing (scRNA-seq) ,and to clarify the in vivo repair mechanism under its limited prolif-
eration. Methods Thirty healthy male Sprague-Dawley rats were selected as experimental subjects and ran-
domly divided into three groups:the control group (rats without surgical injury) , the D5 group (rats 5 days af-
ter surgical injury,representing the peak inflammatory response) ,and the D10 group (rats 10 days after surgi-
cal injury,representing the late stage of repair and remodeling) , with 10 rats in each group. The CECs of the 3
groups was selected by scRNA-seq. The dynamic evolution of CECs subsets was analyzed by clustering analy-
sis,differential expression,functional enrichment and pseudotime analysis. Results Seven CECs subsets with
distinct functions were identified from 3 groups,named CECs_1-—CECs_7,and the proportion of these seven
CECs subsets showed intense dynamic changes at different stages of injury repair. The CECs_5 subset ex-
pressing proliferation-related genes tn the control group accounted for only 3. 67% , while the proportion of
CECs_5 in the D5 group increased to 13. 40 %. Pseudotime analysis results showed that cellular trajectory in
the control group originated from the homeostatic CECs_1,the "immune defense axis" dominated by CECs_2
and CECs_4 was activated in the D5 group,the D10 group was characterized by an "ECM reshaping axis" led
by CECs_3 and CECs_6. Conclusion The repair of corneal endothelial injury involves a dual-axis synergistic
repair mechanism of "immune defense-ECM remodeling”" and CECs with proliferative potential.
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