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運用腎小管 RNAseq定序找出導致後天性腎性尿崩症的機轉 
Using microdissected renal tubules RNAseq to identify early signaling pathway 
of acquired nephrogenic diabetic insipidus 
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Dysregulation of the aquaporin-2 water channel is central to most water balance disorders, both 
diabetes insipidus syndromes, and water-retention (hyponatremic) syndromes. Several acquired 
polyuric disorders, including those associated with lithium administration, ureteral 
obstruction, hypercalcemia, and hypokalemia, are caused by a loss of expression of the vasopressin-
regulated water channel aquaporin-2 (AQP2) in collecting duct principal cells, but 
early mediating molecular events remain unclear.  
 
Recent progress in transcriptomic and proteomic technologies has opened the door for studies 
aimed at a cellular- and molecular-level understanding of these disorders. We use novel RNA-Seq 
experiments in microdissected CCDs to identify the initial or earlier progress in acquired 
nephrogenic diabetes insipidus (NDI). Our previous study of lithium-induced NDI showed NF-kB 
signaling and an inflammatory-like response that represses Aqp2 transcription. Here, we investigate 
early signaling responses triggered by unilateral ureteral obstruction (UUO) using small-sample 
RNA-Seq of microdissected rat renal cortical collecting ducts. Early global mRNA suppression 
followed by an inflammatory signaling response explains loss of AQP2 after UUO. Activation of 
inflammatory-like signaling may be a shared property of acquired NDI syndromes that leads to 
repression of Aqp2 gene expression. 
 
Now, three different acquired NDI syndromes have been shown to be associated with inflammatory 
signaling, namely lithium-induced NDI, UUO, and endotoxin-mediated NDI. This suggests a 
common pathway of repression of Aqp2 gene expression among acquired NDI syndromes. These 
processes could also play a role in the development of kidney fibrosis that ultimately occurs after 
extended ureteral obstruction. Prior findings have even suggested that signals emanating from the 
collecting duct could play critical roles in whole kidney fibrosis. 
 
The manual renal tubule microdissection technique is only done in a few laboratories in the world. 
We are using the microdissected tubules to do comprehensive transcriptomics and proteomics in 
individual renal tubule segments and it will help us to understanding of kidney systems biology, 
especially in renal tubular disorders. 


